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NOTES. 
Electrical Foundry. 


On Saturday last there was a formal opening of the new 
electrical steel foundry which Messrs. Lake & Elliott, Ltd., 
have established at C hapel Hill, Braintree, Essex. It has 
been a flourishing business for the past 17 years, but the 
partners have had the pluck to advance with the times. 
The electric furnace is capable of dealing with 23 tons of 
metal every four hours, and already over 200 hands are 

employed. As Mr. Lake proudly said, they now had 

plant which, when completed, would turn out an immense 
amount of work, and many more hands would be wanted. 
With their new electric furnace, which was the first to be 
erected in England south of Sheffield, and the first, he 
believed, in this country, to make steel castings, they 
would be able to make the very finest steel possible. They 
had already a satisfactory foreign and Colonial trade, and 
their castings were also used by nearly every first-class 
motor manufacturer in the trade. It is pleasant to record 


a case like this, for it ought to encourage others. 


Platinum. 

There is reason for some uneasiness about platinum, for 
the demand in industry increases while output is decreasing, 
and consequently we find the price at £8 per ounce. In 
an interesting article on the subject appearing recently in 
the " Tunes, it was E that the chief source of 
supply is Russia, for of the 350,000 to 370,000 ounces 
marketed per vear (including recovered scrap to the amount 
of about one-third), onlv some 7 000 ounces come from 
Columbia, Es perhaps rather less from one or two countries 
in Europe. The disquieting position is that while electricity 
ther bbs want more platinum, the sands of 
the Urals are getting played out, now yielding only an 
average of 2 cwt. per ton. Another far from reassuring 
ix that the Russian Government propose to control 


and 


gd : l 
the mining. refining, and marketing of platinum. While 
this mi pht t aote ly mean a saving of waste, it would 


ASX1JT ex lv tend to a rise 


in pr lc e. 


Wireless Progress. 
It is 


hoped that the Hamburg-American liner Europa, 


now in course of building. will be able to send messages 


direct to land stations during the whole run across the 
Atlantu She will be unusually high above water, and 
carrv a verv tall mast with powerful tri inesmitting appar atus. 
Mr. Maurice Farman is making good headway with his 
experiments in transmitting nijessages by radiotelegraphy 
from flving machines. With his own apparatus, weighing 
about 90 lbs., on a biplane he can easily communicate at 
ad of 10 or 14 miles, and hopes soon to increase this 
distance tenfold. He works an ordinary Morse transmitter 
wit us left hand, or very often with his elbow. For 
antenne he uses two fine wires, each 200 vards long, which 
Asat in the air behind his machine. 
Electro- Analytical Determination of HM 

I: i paper re ad before the F: araday Society on * A New 


tus for the Rapid Electro- Analvtic al Determination 
of Met is A Glass-Fraine Anode for use with Silver and 
Nw ke athodes," Dr. Henry J. S. Sand and Mr. William 

feasts vex pl: ained that an appari itus for electro-; ini ilv SIS, 
pres iousl v described in the Transaction Chemical Socie ty, 
147. has proved completely satisfactory for use both in 
the rapid determination of single metals and in their se para- 
tion. from each other by the method of graded potential. 


n 
App 
! 
* 


It was recognised, however, that the amount of platinum 
employed essentially rendered it somewhat expensive. A 
pair of electrodes has therefore been designed which, while 
retaining as much as possible the essential features of 
those previously described, contains as little platinum as 
possible. The anode has been made largely of glass, so 
that the total weight of platinum has been reduced to about 
5 grams. Special care has been taken in the design to 
render it as little fragile as possible. For copper determina- 
tions a cathode of silver is employed, which has been 
designed so that it can be made without much difficulty 
with the facilities usually available in a chemical laboratory. 
The copper may be removed after a de:ermination by means 
of a hot dilute solution of sulphuric acid containing some 
hydrogen peroxide. For zinc determinations a cathode of 
nickel was employed. The results of copper and zinc 
depositions are substantially as good as those obtained 
with platinum electrodes. The time required for deter- 
mining 0:3 gram of copper is about seven minutes. A stand 
for holding the auxiliary apparatus required in electro- 
analysis has also been devised. 


CORRESPONDENCE. 


áll communications intended for the Editor should be addressed 
'* THe EDITOR, 149, Fleet Street, London, E.C.” Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 


The Editor is not responsible for, nor daes he necessarily endorse 
opinions advanced by correspondents. 


THE HONOURS LIST. 


Sir,—I!I notice that in the Honours bestowed on the 
opening of the New Year, the engineering profession has 
been entirely pops Doubtless another batch of Honours 
will be given at the Coronation. May I suggest that the 
Past-President of the Institution of Electrical Engineers, 
Dr. Gisbert Kapp, and the existing President, Mr. Ferranti, 
should receive Coronation Honours, and may I ask that 
you will your valuable influence in securing their 
recognition. The work which these gentlemen have done 
hardly requires recapitulation. Those of us who were 
plunging around the problein of the dynamo in the early 
eighties will remember what Dr. Kapp did for the dynamo 
industry. It is not too much to say, that the enormous 
developme nt of the use of electricity, both for light and 
power, for smelting, and for its other numerous applications, 
would have been impossible without the splendid work 
which was accomplished at the same time, and independent- 
ly of each other, by the late Dr. John Hopkinson and 
Dr. Gisbert Kapp. M: av I suggest also that it would be a 
graceful act on the part of our sailor King if he at the 
same time recognised the work of the late Dr. John Hopkin- 
son by the bestowal of the usual courtesy title upon his 
widow. 
^ The splendid pioneer work which Mr. 
the eighties also requires no recapitulation. The bold 
initiative, the careful arrangement of detail, and all that 
goes to make Saccess in ploneer work, were present in that 
of Mr. Ferranti. I believe it is well known that he has 
not reaped too vreat a reward. The usual recognition by the 
Sovereign of eminence would be graceful and just in the 


use 


Ferranti did in 


cuse of these two gentlemen. 
Yours very truly, 
Sypvex F. WALKER. 
Bloomfield Crescent. Bathe 
January 2, 1911. 
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. PUBLIC LIGHTING IN THE CITY. 


(Communicated.) 


Since the year 1878, when Mr. Bassinglam and Colonel 
Haywood reported to the Streets Committee on the 
Jablochkoff lamps instaled in the Avenue de l'Opera, 
Paris, by the Societe Generale d'Electricite, the lighting 
of the City of London has been a matter of great interest. 
There have been repeated demonstrations, and disappoint- 
ments, the latter ultimately turned to success by the 
persevering efforts of the various enterprising electrical 
companies, who from 1878 to the present time have spent 
much time and money in bringing public lighting to its 
present state of perfection. 

The early lighting of Holborn Viaduct (November, 1878) 
by 16 Jablochkoff lamps, displacing 86 gas lamps, may 
be looked upon as the initial step which ultimately cul- 
minated in the present arc lighting of the City, but, as is 
well known, this experiment was not a financial success. 

In 1880 the City Commissioners again decided to experi- 
ment; Ludgate Hill, Cheapside, and King William-street 
being lighted by the Brush Company, The Electric Light 
and Power Generator Company, and Messrs. Siemens, the 
contracts being for one year, which ended in April, 1882. 
Of these, the lighting by the Brush Company proved 
commercially successful, both with regard to the cost 
and the great increase of light over the gas lamps then 
in use. 

Further experiments by the Brush Company followed, 
while the Ediswan Company made a demonstration in 
Holborn-viaduct with 92 16 c.p. glow lamps installed 
in place of 86 14 c.p. batswing gas burners. 

Owing to the passing of the Electric Lighting Act of 
1882, matters were held in abeyance while the Commis- 
sioners considered the position in which the Act placed 
them, the Anglo-Brush Company in the meantime con- 
tinung the arc lighting in Bridge-street, Ludgate-hill, 
etc. (until the end of 1885). 

In 1882 Mr. Preece was consulted, and thenceforth 
made exhaustive reports on the question of the public 
lighting of the City. In the light of present day develop- 
ments, it is interesting to recall some of the words of his 
1883 report, viz. : '' That while the arc lamp is admirably 
adapted for the illumination of large spaces, the glow 
lamp is eminently adapted for our narrow thoroughfares.” 

The first practical electric lighting of the City streets 
on a large scale may, however, be said to date from the 
Brush Company's proposal of 1885, the conditions of 
which were practically those adopted by the Commissioners 
in 1889, the matter being continuously before them during 
the intervening five years. 

After 13 years of deliberation and experimental trials, 
1890-91 saw the Brush Companv and the Laing, Wharton 
& Down Company obtaining definite contracts and Pro- 
visional Orders within the City. These contracts required 
that the lighting of the main thoroughfares by arc lamps 
should be completed by the end of 1893. In February, 
1891, the two companies concerned transferred their 
obligations to the City of London Pioneer Company, 
which in turn was absorbed bv the present City of London 
Electric Lighting Company in July, 1891. 

The public lighting contracts at this date provided for 
the instalment of over 500 arc lamps, and the City of 
London Electric Lighting Company carried out the com- 

letion of this work, the posts, fittings, lamps and lanterns 
being those recommended by the Commissioners’ advisers 
and approved by the Corporation. 

Since the date of this instalment, which comprised the 
electric arc lighting of all the main thoroughfares in the 
City, The City of London Electric Lighting Company has 
continued to take a most active interest in all the many 
developments of arc and other lamps suitable for public 
lighting requirements. For this purpose extensive test 
rooms have been provided at the Bankside works of the 
company, and fully equipped with every requisite form 
of apparatus for examining the photometric value and 
practical utility of each new type of lamp brought out, 
including open arcs, enclosed arcs, Nernst and glow lamps 
of every description and make; and in latter years the 
progress and merits of open and enclosed flame arcs have 
been the subject of extensive.investigation, Trials of all 


the many modifications of new lamps and carbons have 
been continuously carried out, and although many of 
these lamps have been found to possess excellent photo- 
metric qualities, serious difficulties have arisen tending 
to prevent their immediate commercial application for 
publie lighting purposes on a large scale, owing to the 
operative costs and difficulties in connection with the 
supply of a regular and suitable grade of carbon. 

Jt was not until about 1903, when the magazine flame arc 
became a commercial success, that it was found feasible to 
advocate any material change in the open arc lamps, which 
had so far proved satisfactory for the public lighting of the 
City. 

At this date defects still existed in connection with 
the practical application of flame arcs, not the least being 
the question of carbon supplies and deterioration of the 
lamp due to fumes. The City Company, however, after 
extensive trials at their works, decided to practically 
apply these lamps, and in 1904 erected the flame arcs on 
the front of the Mansion House, these being followed early 
in 1905 by the erection of similar lamps in Poultry and 
Mansion House-place. 

The material increase in the light afforded by these 
lamps, and the generally expressed approval of their 
appearance in the streets, led to a further demonstration 
of flame lighting in October, 1905, at Brackfriars-bridge 
approach. 

These demonstrations resulted in the City Company 
obtaining a contract from the Corporation for lighting 
the Central Meat Market, Smithfield, the old open ares 
being replaced by 10 amp. Oriflame lamps in May, 1907. 
In this year the Citv Company also asked for and obtamed 
the permission of the Corporation to demonstrate the 
value of these lamps by replacing the old 10 amp. lamps 
in City lanterns on the posts in Holborn by Oriflamme 
arcs with opalescent globes supported on swan-neck 
brackets, the instalment of these lamps being completed 
by November, 1907; and, notwithstanding the fact 
that the City Company had provided all the new capital re- 
quired in connection with the replacement of the old lamps, 
and had greatly improved the lighting of the street, they 
were able to reduce the annual charge per lamp to the 
Corporation from the contract price of £26 to £17 10s. 

Although these lamps met with general approval, and 
were kept in operation, further progress in the improved 
lighting of the streets was held over pending the delibera- 
tions of the Corporation and the various experimental 
trials with h.p. gas in several streets. 

The superior qualities and commercial value of flame 
arc lighting in Smithfield Market, however, led to fresh 
contracts being entered into for lighting Dillingsgate 
Fish Market in January, 1908, and Leadenhall Market in 
July, 1909. 

Further improvements having been made in flame arc 
lamps and flame carbons, coupled with the advent of 
metallic filament lamps (making the application of glow 
lamps for minor street lighting both advantageous and 
practicable), rendered it possible for the City Company 
to lay before the Corporation further offers to demonstrate 
in a comprehensive manner the possibility of greatly 
improving the lighting of the City streets by electricity, 
together with a substantial reduction in the cost thereof. 

After lengthy consideration the Corporation allowed 
this work to proceed, and the following schemes were 
carried out and put in operation last month. 


(A) CENTRAL SUSPENSION SYSTEM. 
CHEAPSIDE AND WATLING STREET AREA. 


Probably the chief merit of the central suspension 
system lies in the advantageous position, relative to cross 
streets, in which it enables lamps of high candlepower to 
be placed at any desired height above the roadway. 

As many of the most important and congested thorough- 
fares of the City are of insufficient width to permit of the 
central traffic rests necessary for the erection of high 
standards, the suspension system becomes the only possible 
method of arranging the lamps to the best advantage as 
regards economical illumination over a given area, em- 
bracing both main and side streets. 

To demonstrate the superiority of flame arc lighting as 
obtainable bv the use of the latest improved magazine 
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flame arc lamps, in con- 
junction with a central 
suspension allowing the 
lamps to be lowered 
to the side walk for 
trimming and attention, 
the City Company, bv 
Dm; a uxs2uub ë permission of the Core 
: : ; poration, have recently 
j j |. completed the lighting 
Phe t ofthe main, side streets 
: , and courts enclosed 
rf | within the area bounded 
5 by Cheapside, St. 
ut . Paul’s Churchyard, 
e RAS a ee a he ale -et d o | Watling - street — and 
| Bow-lane. 
X | For this purpose 10 
f flame arc lamps have 
2 been suspended over 
Zo the centre of Cheap- 
~ side; five of these, 
P comprising the lamps 
which are situated im- 
mediately opposite the 
junction of side streets, 
remain in lighting from 
sunset to sunrise, the 
. intermediate five lamps 
being extinguished at 
midnight. 

As is well known, 
Cheapside, both during 
the dav and early hours 
of the evening, is one 
of the most congested 
thoroughfares in Lon- 
don, both as regards 
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_ eran sees. 
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T vehicular and pedes- 

1. | H ] : trian traffic. The ad- 
Soe HE: Es F vantage of the new 
t. Uc E li ; BH arrangement of lamps 
mr M is thus apparent; a 

v d fd very high degree of 

T. erry rae, d ;ogdlumination through- 

i SEE 4 


out the street being 
provided during hours 
of heavy trafhe, while 
both the main and side 


a streets are adequately 
/ ie : lighted throughout the 


de anne 
er emes 


Fic. 1. —CENTRAL SUBPENSION SYSTEM IN CHEAPBIDE. 


whole night. 


4 7 - Four flame are lamps 

T j ! , of the same type are 

uA l ; suspended in a similar 

j {ios manner in Watling- 
i 


street, the position of 
these lamps being at 
the junction of the 
cross streets ; the latter 
are thus illuminated at 
one end by the Cheap- 
side lamps and at the 
other by those in Wat- 
ling-street. 

Watling-street has in 
addition two high can- 
dle-power lanterns con- 
taining metallic fila- 
ment lamps of 300 c.p. 
centrally suspended in 
the long intervals be- 
tween the ares. 

The lighting of the 
side streets, passages, 
and courts adjoining 
is augmented. where 
necessary by 12 metallic 
filament]lamps of from 

e 15-109. c.p. enclosed in 
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fittings supported froin side bracket of the same type 
as those described below for Paternoster-row. 

On the small traffic rest at the west end of Cheapside, 
by Peel’s statue, is a pilot standard having two 100 c.p. 
metallic filament lamps supported in fittings attached to a 
double bracket top of a similar pattern to those described 
for Farringdon-street. 

These 29 new lamps have displaced 49 lamps originally 
lighting the thoroughfares now illuminated, the old lamps 
extinguished comprising :— 

Eight 10 amp. open arcs on side posts in Cheapside, and 

Forty-one gas lamps in side streets and courts. 

Owing to the increase in height and the more effective 
positions of the new lamps, the total actual candle-power 
of which is more than double that of the nominal candle- 
power of the old lamps displaced, the illumination of 
the whole area embraced by this lighting has been vastly 
improved, particularly in the case of Cheapside, while the 
annual cost of lighting shows a very material reduction. 

The width of Cheapside is about 60 feet, and the length 
lighted 973 feet. The width of Watling-street varies from 
20 to 30 feet, the length lighted being 924 feet, making 
1,897 feet of, main street lighted by the 14 are lamps 
installed. 

The length of the side streets, courts and passages also 
partly lighted by these arcs in combination with metallic 
filament lamps amounts to 2,475 feet, so that the total 
length of thoroughfare illuminated by the combined 
arrangement of new lamps becomes 4,372 feet. 

The height of the central suspension lamps is 27 ft. 6 in. 
to the roadway, and that of the tungsten lamps on brackets 
in the minor streets and courts from 12 to 13 feet from the 
footway. 

The arc lamps are the latest pattern of Messrs. Oliver's 
123 amp. magazine flame lamp, having special carborundum 
economisers and other recent improvements. A new 
feature of these lamps is the prismatic reflector designed 
and fitted by the City Company. These consist of funnel- 
shaped glass dishes (a) screwed to a movable tubular stein, 
(b) supported by a special fitting, (c) attached to the 
bottom of the outer globe, which is of clear glass. Their 
function is to increase the candle-power of the lamps 
near the horizontal plane, thereby greatly adding to their 
effective power for street lighting purposes: they also 
enlarge the visible area of the light source, and screen 
the eve from the direct rays of the arc at all angles 35 
degrees below the horizontal. In addition, they serve a 
very useful purpose in materiallv reducing the deposit on 
the globes, all carbon ends and dust passing through the 
reflectors into a detachable copper ball fitting (d) below 
the globes. | 

By their use an effective candle-power is obtained of 
3,500 candles about and somewhat below the horizontal 
plane, while the mean hemispherical candle-power is main- 
tained above 2,800 candles. 

The special carbons burnt in these lamps give but a 
slightly golden tinted light, devoid of any excess of the 
yellow or red rays which are the cause of the somewhat 
glaring effect of many flame arc lamps. The result is a 
very cheerful and pleasant illumination, combined with 
an excelleut light distribution in the street, the whole 
of the building frontages being brilliantly illuminated. 


The adoption of the new prismatic reflectors, which have 
the effect of largely increasing the apparent area of the 
arc, permits the flame arc lamps to be run with clear 
outer globes, thus adding 20 per cent. to their efficiency ; 
owing to their high candle-power in the horizontal direction 
they possess extraordinary penetrative power, even in the 
most foggy weather, this being particularly evidenced 
during the recent heavy ground fogs, when it was possible 
to see each of the 10 arc lamps in lighting when standing 
at the St. Paul's end of Cheapside. l 


With central lighting the reflection from the building 
frontages is of material assistance in illuminating the 
street, hence the value of a high horizontal candle-power, 
apart from the improvement effected in the minimum 
illumination by the direct rays from the lamp. 


The central suspension gear erected for the support of 
these lamps is that specially made for the purpose by 
the London Electric Firm after numerous experiments 
and modifications made in conjunction with the City 
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Company at their Bankside works. The present develop- 
ment embodies the manv ingenious devices of the Croydon 
firm, and the whole combination has so far proved eminently 
satisfactory. : 

The general view of the cross span wire with lamp in 
its normal working position is shown by Fig. 1. The 
central head piece and weatherhood (a) contains the 
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electric contact device and automatic coupling which 
holds the lamp when in position quite independently of 
the winch wires. This hood is rigidly attached to the two 
span wires crossing diagonally at the centre of the roadway, 
these main span wires{which consist of 5/16 in. diameter 
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compound steel ropcs of the tvpe used for aerial ropeway 
work) being secured at their ends to special rosettes mounted 
on wrought iron wall plates (f). The latter are each 
separately held to the building frontage by two 1 in. 
diameter Lewis bolts cemented into the wall 11 in. apart. 
The lamp carriage (b) shown separately at the left of the 
figure is made to traverse one of the main span wires by 
the operation of the double-barrelled winch box (c), shown 
on the right. This winch box contains two winding drums, 
one for supporting the carriage draw wire and the other 
the lamp lowering wire. These drums may be worked 
separately or together by means of an interlocking gear, 
which is brought into action by pressing a button provided 
on the winch box. It is thus possible to drop the lamp any 
convenient distance from the central hood and main- 
tain its height above the ground level until drawn into 
the required position for lowering, which can be done at 
anv desired point. 

The lamp and draw wires from the wiuch box to the 
span wire rosette are both enclosed within a 1 in. diameter 
Sunplex stee! tube, thus protecting both the building 
frontage and the wires from damage, grease or rust, and 
at the same time rendering it possible to keep the wires 
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thoroughly coated with a suitable water-proofing lubricant. 

The electric leads, consisting of a twin cable, rise at the 
opposite side of the roadway crossing to the central hood 
below the same span wire, to which it is attached by the 
usual hangers. This adds balance and a symmetrical 
appearance to the system. 

An isolating switchbox (d) is provided on this cable at 
a height of about eight feet from the ground, the automatic 
cut-out box (e) being placed in a convenient position 
above the shop frontages. ; 

The whole of the cabling from the ground to the span 
wire is entirely enclosed in 1] in. diameter Simplex steel 
tubing. ! 

Owing to the nature of the thoroughfare, the heavy 
traffic, and the variety and complexity of the shop frontages, 
the work has been fraught with many difficulties, and 
owing to the busy nature of the street the whole of the 
work has had to be carried out during week-ends, and 
between the hours of 12 midnight and 7 a.m. 


(B) CENTRAL LIGHTING BY HIGH STANDARDS. 
FARRINGDON STREET. 

This street, which extends from New Bridge-street at 
Ludyate-circus to Farringdon-road at the junction with 
Charterlhouse-street, may be classed amongst the City 
wide main thoroughfares having a double line of traffic, in 
this case chiefly from Blackfriars-bridge to the north of 
London. 

To regulate and direct the traffic and contribute to the 
safety of pedestrians crossing the roadway, central rests, 
with the present-day fast traffic, constitute an essential 
feature. 

The new flame arc lighting of this street has therefore 


been effected by lamps supported on high central standards 


ENGINEER, JANUARY 6, 


IOQII. 5 
placed on the roadway rests recently provided by the 
Corporation of the City of London. These new standards 
(supplied by Messrs. Macfarlane), shown in Figs. 2 and 3, 
are of an artistic and massive design, in keeping with the 
general appearance of the street. The base above ground, 
shown in plan in Fig. 2, is approximately 2 feet square 
by 54 feet high, surmounted by a circular column tapering 
from 8 in. diameter at the enlarged make-up on base to 
9 in. diameter at the top. 

The footing consists of a rectangular root about 20 in. 
square, flanged at the bottom about 3 ft. below the base, 
the whole consisting of one casting, bolted down to H girders 
secured in a concrete foundation. Special provision had 
to be made for mounting the standard over the public 
lavatory at the south end of the street, above a large existing 
ventilating base. A suitable make-up at the base of the 


m 2. A sat ma . 
LEUTE 
b -— me LI 
j j s 
L HT 4 
= | TJ 
fs i / T = . 
— x j f ~ œ 
p f / 
~ f * 
, Seg ] 
; — Ps / Ll 
d d j FA = n 
dim Neuf ~~ l n 
X ~ , * - 
DR. ue e Cadm ouran Come ane a 
"mango marie memacrom ~ j 
/ (mo m tema jj / P 
N . , 4 = / / as 
Amr DODA m coto t Orie DT 
Nowa eee uL 
N TE á ; / E 
" NH Wo e T s 
i / / "n, 
/ e : N 
p a j v 
\ c h = a° 
DiAGRAM 1. 


column, having an inverted spigot to fit the ventilating 
base, and a 7 in. diameter steel tube extension for anchoring 
to the girders below being provided, this arrangement 
being found necessary to adequately fix and steady the high 
column in position. 

The arc lamps installed are of the latest and most powerful 
123 amp. Excello flame type, the lamps being fitted with 
inner dioptric deposit free globes within very slightly 
opalescent spherical outers. 

The candle-power distribution around these lamps is 
of a nature most suitable for street lighting, the candle- 
power near the horizotnal exceeding 4,000 candles. 

The height of the lamps above the roadway being 25 ft. 
6 in., and the distance apart about 180 ft., an excellent 
illumination is obtained. 
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DiAGRAM 2. 


A novel feature of this example of post lighting is the 
central harp carrier, which was designed and manufactured 
in the workshops of the City of London Electric Lighting 
Companv, Ltd. 

Reference to Figs. 2 and 3 shows the general appearance 
and construction of these carriers, and also their pesition 
when adjusted for lowering the lamps. 

The top of the standards terminates in a spigot (shown 
in Fig. 2), over which 1s fitted the bell fitting forming the 
base part of the outer, ‘fixed, fork-shaped, webbed casting 
(a), having at the top rectangular trunnion boxes (b). 
The inner harp carrier (c), consisting of steel tubes with 
boxes (e) and (f, and footing (g) attached, is thus free 
to rotate between the carrier arms—within 
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provided by the draw wire and catch chains (h). At the 
apex of the harp is pivoted the bell weather hood (d), 
within which is fitted the well-known London Electric 
firm's contact device and automatic locking gear. The 
lamp leads and winch wires are entirely confined within 
the forked casting and harp tubes, the whole thus providing 
a central carrier, which permits the lamp to be lowered 
for cleaning and trimming on the ground level, the arrange- 
ment being devoid of any unsightly or exposed projecting 
parts which have hitherto been found necessary to effect 
the same purpose. 

The bases of the columns are provided with two doors 
giving ready access to the lamp isolating switch, automatic 
cut-outs and winch boxes, all of which are conveniently 
fitted in the ample space of the base. 

Farringdon-street at its northern end is crossed by 
Holborn-viaduct, the latter being supported on the kerb 
line by massive granite columns; these, with the limited 
headway above the road level, render effective arc lighting 
immediately below the viaduct impossible. This area had 
therefore to be illuminated by metallic filament lamps, and 


this has been very well effected by supporting from the 


effective candle-power of the new lamps installed, compared 
with those formerly in use, thus allowing a material 
reduction in the number required, and also from the 
improved disposition and height of the lamps, which in 
many cases now illuminate a considerable distance up cross 
streets, thus extinguishing a number of old lamps therein. 

The changes effected may be summarised as follows :— 

New Lamps erected : 


Excello arcs .. 7 
Oriflamme arcs : 2 
Metallic filament lamps 8 

Total new lamps 17 

Old. lamps displaced : 

10 amp. open arcs .. - és. 2 
L.P. gas burners .. v4 .. 19 
H.P. gas burners... "E . d 


Total `.. Y m .. 34 


Farringdon-street (width, 100 ft.) : 


Length of street 1,567 feet. 


Te $0 C 80" 


viaduct girders suitable lanterns and reflectors containing 
metallic filament lamps—two 3-light fittings, each con- 
taining 200 candle-power, being hung immediately over 
the centre of the roadway, and one single-light fitting of 
100 candle-power over each sidewalk. 

Immediately below the centre of the viaduct is a small 
traffic rest, on which has been erected a pilot standard 
having a double bracket supporting two pendant lanterns 
each containing a 50 candle-power metal filament lamp. 

Similar standards have been erected on the small rest 
betewen Fleet-lane and Seacoal-lane, and also at the 
Charterhouse-street end of the lavatory entrance at the 
north end of Farringdon-street, the candle-power of the 
lamps in the latter instance, however, being increased to 
200 candles. 

At the end of Snow-hill, near its junction with Farringdon- 
street, and also at the rest at the south-east end of St. 
Bride-street, near Ludygate-circus, Oriflamme arc lamps 
on suitable bracket tops have been erected, attached to the 
old City posts which were originally fitted with hexagonal 
lanterns containing 10 amp. open arcs. 

The effect of these changes has been to produce 
throughout the length of Farringdon-street a brilliant and 
well distributed illumination far exceeding both the 
intensity and equality of the light previously given by the 
old gas and electric lamps, coupled with a very material 
reduction in the cost of lighting. This reduction. has 
primarily resulted from the enormous increase in the 
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Length of side streets and 

courts lighted. - 595 feet. 
Total length of thoroughfare 

lighted T T .. 2,162 feet. 

Walking either from Fleet-street or New Bridge-street, 
where the most recent forms of h.p. gas lamps have been 
erected on side brackets and standards, one is immediatelv 
and forciblv struck. with the vast superiority of the new 
electric central lighting in Farringdon-street, both as 
regards the degree of illumination and the general appear- 
ance of the lamps and standards, which are far more in 
keeping with the nature of an important thoroughfare 
than those in either of the former streets. 


(CO THE BRACKET SYSTEM. 


PATERNOSTER Row. 

This street is typical of the many narrow minor streets 
in the Citv, having a roadway for a single lme of traffic 
and a number of narrow courts and passages leading 
therefrom. As is well known, these streets are mostly lighted 
by upright low pressure incandescent gas burners enclosed 
within the old rectangular framed lanterns, of which there 
are many hundreds in the side streets of the City. 

Eleven of these gas lamps which were recently lighting 
Paternoster-row have now been replaced by nine electric 
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Nominal 
Street, Length of Streets Candle- power Candle- power Increase. 
Lighted. of Old Lamps | of New Lamps |--—————,— ——— 
Displaced. Installed. Candles, | "o 
Feet. Candle-power |  Candle-power. | 
Cheapside & Watling-street arca 4,372 18,665 : 43,820 25.185 135 
Farnnygdon-street $e è 2,162 28,200 33,075 185 | 16:0 
Paternoster-row .. es T 996 715* 810 95 133 
Totals 7,530 | 47,070 | 77,735 30,065 | 63 
| 


* Note.—For the 11 65 candle-power gas lamps actually removed in Paternoster-row. 


lamps of the metallic filament type. These lamps, each of 
79 candle-power, are enclosed in pear-shaped clear glass 
globes provided with internal reflectors and external 
wlite enamelled shades (specially made for the City of 
London Electric Lighting Company by Mr. Haydn Har- 


rison), the combination giving an actual effective candle- | 


power of 95 candles per lantern. 

The general appearance of these fittings and their 
bracket supports with switch boxes attached is shown in 
Fivs. 7, 7a and 7b. The height of the lamps is from 12 ft. 
6 in. to 14 ft. above the footway, according to the height 
of shop facia boards and other controlling circumstances. 

This combination makes a simple and efficient means of 
solving the side street lighting problem on economical 
lines. 

The constancy and uniformity of candle-power combined 
with the whiteness of the light, produces a pleasing ap- 
pearance and a good even general illumination, perfectly 
free from shadows. 

The increase in effective candle-power and improved 
disposition of the lamps in the street has-enabled the 
Corporation to dispense with several lamps in side courts, 
the result being that 15 gas lamps have been extinguished 
on account of the nine new electric lamps installed. 

The marked improvement in the illumination and general 
appearance has thus been accompanied by a very material 
saving in the cost of lighting this street. 

The width of this street is about 20 feet and its length 
776 feet, to which must be added about 220 feet for the 
side courts and passages directly illuminated by the new 
lamps, thus making a total of 996 feet of thoroughfare 
hzhted, 

The old gas lamps have in the past no doubt done good 
«rvice. but the advent of metallic filament lamps with 
tavir steady white light, uniformity and maintenance of 
candle-power, coupled with the entire absence of shadow, 
are such a decided advance upon the fluctuating greenish 
lizht of the old low pressure gas lamps with their general 
inequality and erratic conditions of the gas mantles, and the 
many shadows cast by the old framed lanterns, that there 
«an be no doubt as to their ultimate displacement by 
modern lighting unit. 

Having now given a general description of the new lamps 
and their method of instalment in the streets, we may 
turn to a more technical consideration of the photometric 
qualities of the lamps and the effect of the various fittings, 


more 


vlobes. and reflectors, employed to improve their effective 
value for street lighting purposes. 

Diagram No. 1, curve B, shows the candle-power polar 
curve of the Oriflamme 124 amp. lamp as installed in 
Cheapside with clear outer globe and Peard reflector. The 
dotted line A shows the candle-power curve of the same 
lamp when fitted with the ordinary semi-elliptical slightly 
opalescent globe usually supplied with these lamps. 

[nssraim No. 2 shows the candle-power polar curve 
of the metallic filament units employed, the dotted lines 
A and C showing the candle-power of the 75 and 100 candle 
power lamps respectively, the tests being on the isolated 
lamps without fittings or reflectors. 

The full lines B and D show the measured candle-power 
of the complete fitting containing these lamps, and clearly 
shows the improvement due to proper arrangement of the 
r-Hectors, shades and globes used. 

Ihagram No. 3 shows the candle-power polar curve 
of the 3-light centrally suspended high candle-power fitting 
in Watling-street, containing three 100 candle-power metallic 
filament lamps. 

Some idea of the great inprovement effected in the 
street hyhting by the instalment of these fittings is shown 
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by the following summary giving the effective candle-power 
of the new lamps and the nominal candle power of the old 
lamps displaced and formerly lighting the streets comprised 
in the recent demonstration. The whole of the cost of this 
instalment has been borne by the City Company with the 
object of actually proving the wonderful advances effected 
in electric lamps in recent years. 


TECHNICAL PROBLEMS, WITH SOLUTIONS 
BY PRACTICAL MEN. 


RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrica] engineering work 
generally. 

Questions.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

Answers.—A fee of 10s. will be paid for the best answer, 
and 5s. for every other published. Replies should reach the 
orifice within 14 days of the appearance of the questions. 


QUESTIONS. 

Question No. 1239.—State what in your opinion is the 
best and quickest method of locating a broken circuit 
in a lead-sheathed steel taped concentric feeder cable 
2,000 yards long laid direct in the ground. Is it feasible 
to make a capacity test from each end without the 
use of a condenser ? If so, give full particulars, with 
a diagram of connections of a practical test of this 
kind.—*J. D." 

ANSWERS 

Question No. 1238.—State the real advantages to be gained 
bv using direct current for overhead cranes in a bridge- 
building yard already possessing an unlimited supply 
of alternating current ; three-phase, 400 volts, 50 v. 


Answer to Question No. 1238 (awarded  10s.).—Struc- 
turally, alternating current motors (whether with or 
without slip rings) are more suitable than direct current 
machines for crane driving, in that they avoid that most 
delicate and troublesome adjunct—the commutator of 
continuous current motors. Though polyphase machines 
can be made mechanically robust and can be made more 
weatherproof than direct current motors, it will be seen 
from the following notes that they are very unsuitable 
from the electrical point of view. 

Capital Cost.—The present availability of three-phase 
supply (and at a voltage and frequency very suitable for 
“ power " purposes) is, of course, a very powerful argument 
in favourof the use of alternating current wherever possible 
in the building yard, and if, as would appear probable, 
the total crane load is small. compared with the total 
power demand for all other purposes, it may pay to use 
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three-phase squirrel-cage motors on the cranes, running 
these motors continuously during working hours and 
coupling them up to the lifting, traversing and travelling 
gear, etc., through suitable friction clutches. This would 
avoid the capital expense of providing an independent 
direct current generating and distributing plant or a 
rotary converter running from the present three-phase 
supply. If, however, the crane load is very considerable, 
the latter expense will be justified in most cases. It should 
be remembered, however, that direct current motors are 
themselves (apart from any additional outlay required 
by the provision of generators, converters, mains, etc.) 
more costly per horse power than are alternating current. 
motors (see, for instance, the cost curves given in “ Elec- 
trica] Review," October 22, 1909, pp. 644-7). 
Efficeency.—There is less difference between the efticien- 
cies of corresponding direct current and alternating 
current motors than is generally supposed. The curves of 
Fig. 1 show the advantage to lie slightly with the alter- 
nating current motors up to 50-75 h.p., and to be in- 
appreciable in larger machines within the range considered. 
These curves are believed to be rather unfavourable to 
direct current machines, but the difference in efficiency 
between alternating current and direct current motors 
of equal horse power and excellence of design and manu- 
facture is very small, in whichever direction it may actually 
exist. Synchronous alternating current motors have a 


distinctly higher efficiency than induction motors (see. 


Fig. 2, which also shows the efficiency of some low horse 
power direct current machines and of an enclosed traction 
type motor with (curve 1) and without (curve 1!) gearing). 
Synchronous motors are doubly unsuitable for crane work 
by their poor starting characteristics and their liability 
to fall out of synchronism on variable loads. 
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Type of Motor.—Direct current shunt wound motors 
are rarely used on cranes and synchronous polyphase 
machines are even more unsuitable: in by far the greater 
number of cases direct current compound motors are 
employed, occasionally a traction type of series wound 
machine is adopted (but there is then risk of “ racing ” 
on light uns three-phase induction motors, with 

“ squirrel cage " or * wound ` rotors, according to circum- 
stances, are not uncommon, and single-phase commutator 
machines are employed in rare instances. 

Operation. in Service.—-The great advantages of the 
direct current series. and compound motors are their 
excellent starting characteristics (high torque for moderate 
current demand), easy (though not very efficient) speed 
control and high overload capacity. Single-phase com- 
mutator machines give almost as good starting and overload 
working and offer the great advantage of efficient speed 
control (by auto-transformers instead of bv series resistance) 
throughout the range provided. Direct current shunt motors 
vive efficient speed control but thev are unsuitable for 
starting on heavy loads and where they, or three-phase 
induction motors, are employed the motor should run 
continuously at full speed and be coupled to its load 
through a friction clutch and varinble gear box. The 
latter method of working is obviously inflexible and, on 


the whole, inefficient. The objection to single-phase 
commutator machines lies in their inferior commutation, and 
in ordinary workshops, let alone in such exposed situations 
as here considered, it is very difficult to keep the com- 
mutators of these motors in reasonable condition. For 
general convenience and maintained efficiency of working 
the direct current compound motor suitably enclosed 
cannot, at the present day, be beaten. The very small 
air-gap desirable in induction motors is a disability when 
the machines have to run for long periods with indifferent 
inspection and maintenance, and, if the motor has to 
start from rest on taking up each load, its starting torque 
and acceleration (even with a “ wound " rotor) will be 
very inferior—the current Seman being meanwhile heavy 
and the power factor low: as a final disadvantage. speed 
regulation must be by gearing and will hence be necessarily 
' coarse." 


Conclusion.—1t thus appears that by the use of direct 
current motors—fed from a ' general" direct current 
supplv, or totalling, by themselves, a load of sufficient 
magnitude and of high enough diversity factor to be 
satisfactorily supplied by an independent generator or 
rotary converter greater operative convenience and 
flexibility can be secured, usually with higher over- -all 
efficieney and lower maintenance cost. Also, the arc- 
lighting, which is sure to be required in a bridge-building 
yard, may best be operated from direct current supply 
and a large number of miscellaneous tool-motors should 
preferably be direct current machines ; future extensions, 
in fact, should be coupled to the direct current mains as 
far as possible. There is no question of high tension trans- 
mission in the present case and 400 v. direct current 
may even have an appreciably smaller cable section per 
kilowatt transmitted owing to the low power factor of 
many alternating current circuits. Providing there are no 
exceptional local circumstances (e.g.. very cheap power 
rates) favouring the alternating current supplv and pro- 
viding the load that could be connected would justify 
any capital expenditure necessary to provide direct current, 
there is no doubt that the latter is generally preferable 
for all miscellaneous power and lighting purposes.— 
" HARBOUR." 
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Answer to Question No. 1238 (awarded 5s.\.—Any answer 
to this question must be largely influenced by the personal 
equation ; where an engineer has had satisfactory ex- 
perience with one type, be it alternating current or direct 
current, he may naturally have strong predilections when 
stating the pros and cons of the two systems. At one time 
probably the greatest point advanced in favour of alter- 
nating current motors was the fact that no commutator was 
necessary, it being generally recognised that brush troubles 
were the béte noir "with direct current. But now, given 
up-to-date, good class direct current motors fitted with 
inter-poles and fixed position carbon brushes, sparking 
and other commutator troubles are practically non- 
existent. Where motors are run on a load with few startings 
and stoppings the writer would certainly prefer alternating 
current, but for the purpose given in the question it un- 
doubtedly appears that direct current motors would give 
the most satisfactory all-round performance. The reasons 
for this decision are that the motors will be continually 
starting and stopping, and for a considerable portion of 
the running time will be but lightly loaded. This will, 
even with the best designed motors, result in à poor power 
factor with its unavoidable losses and its bad effect on 
voltage regulation. While alternating current motors 
are not so conveniently run at varying speeds as direct 
current motors it must be conceded that once started, 
they will stand an enormous amount of ill usage and 
overload. "The periodicity of supply is not given, but unless 
this is unduly high the writer suggests the installation of 
rotary convertors supplying direct current for motors 
using alternating current for lighting. For lamps the 
alternating current may be conveniently stepped down by 
means of auto-transformers. Generally, the question by 
no means admits of a decided answer: although the 
writer would prefer direct current motors, many engineers 
would just as strongly favour alternating current. Perhaps 
the strongest point against alternating current is the 
evil effects due to low power factor ; it provision. has 
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to be made to mitigate these effects, then direct current 
seems to be preferable. Commercial reasons will probably 
require most consideration when making a final decision ; 
both svstems are practicable, and either of them can be 
suited to the work, but for reasons given the writer would 
prefer direct current for motors with alternating current 
for hihtine.—7 M. M." 


ELECTRIC LIGHTING. SESSION, 1911. 


The following is a list of applications for Provisional Orders 
deposited with the Board of Trade, on or before December 
21. 1910. under the provisions of the Electric. Lighting 
Acts, 1882 to 1909 :— 

Accrington Corporation Electric Lighting (Extension) 
Order: The Urban District of Clavton-le-Moors and the 
Parish of Altham in the Rural District of Burnley ; 
promotors: The Corporation. 

Aldeburgh Electric Lighting Order 
Aldeburgh; promotors: Messrs. 
Company, Ltd. 

Alloa Electric Lighting (Extension) Order: 
of the Burgh of Alloa ; promotors: The Corporation. 

Ashford Electric Lighting Order: The Urban District 
of Ashford, the Parishes of Eastwell, Kennington, Sevington 
and Willesborough in the Rural District of East Ashford, 
and the Parishes of Great Chart, Hothtield and Kingsnorth 
in the Rural District of West Ashford: promotors: The 
East Kent Electric Supply Company, Ltd. 

Blandford Electric Lighting Order: The Borough of 


The Borough of 
Christy Brothers & 


Portion 


Blandford ; promotors: Messrs. J. & W. Purves. 
Bognor Urban District Electric Lighting Order: The 
Urban District of Bognor; promotors: The Urban 


District Council. 

Budleigh Salterton Electric Lighting Order: The Urban 
Dnstrict of Budleigh Salterton : promotors : Messrs. J. & W. 
Purves. 

Carlisle Corporation Electric Lighting (Extension) Order : 
Portion of the Rural District of Carlisle; promotors: The 
Corporation. 

Chepping Wycombe (Extension) Electric Lighting Order : 
Portion of the Borough of Chepping Wycombe and the 
Parishes of West Wycombe, Chepping Wycombe Rural 
and Hughendon, in the Rural District of Wycombe ; 
promotors: The Wycombe (Borough) Electric Light and 
Power Company, Ltd. 

Chichester Electric. Lighting (Extension) Order: The 
Urban Districts of Bognor and Littlehampton, the Parishes 
of Aldingbourne, Appledram, Barnham, Bersted, Boxgrove, 
Donnington, — Eastergate, Felpham Hunston, Lavant, 
Merston, Middleton, New Fishbourne, North Mundham, 
Oving,. Pagham, Selsey, Sidlesham, Tangmere, Walberton, 
Westhampnett and Yapton in the Rural District of West- 
hampnett, the Parish of Bosham in the Rural District of 
Westbourne, and the Parishes of Ford and Climping in the 
Rural District of East Preston ; promotors : The Chichester 
Electne Light and Power ( ompanv, Ltd. 

Cirencester Electric Lighting Order: The Urban District 
of Cirencester (except the detached portion): promotor: 
Mr. James Herbert. Edwards. 

Donacghadee Electric Lighting Order: The Urban 
District of Donaghadee ; promotors: The Urban District 
Council. 

Fife Electric Lighting Order: The Municipal Burghs of 
Inverkeithing, Burmtisland, Kinghorn, Dvsart, Falkland, 
Buckhaven, Methil and Innerleven, Leven, Markinch and 
Leslie, and the Parishes of Carnock, Saline, Torrvburn, por- 
tion of the Parish of Dunfermline, Inverkeithing, Dalgety, 
Auchtertool, Aberdour, Burntisland, Kinghorn, portion 

of the Parish of Kirkcaldy and Dysart, Wemyss, Scoonie, 
Kennoway, Markinch,  Kinglassie, Leslie, Kettle and 
Falkland, all in the County of Fife; promotors: The 
Fife Tramway Light and Power Company, Ltd. 

Grangemouth Electric Lighting (Amendment) Order ; 
promotors: The Corporation. 

Harrow and District Electric Supply (Extension) Order : 
The Urban District of Wealdstone and the Parish of Pinner 
in the Rural District of Hendon ; promotors : The Harrow 
Ejectric Light and Power Company, Ltd. 

Leominster Electric Lighting Order: The Borough of 
Leominster; promotor: Mr. James Herbert Edwards. 

London: Bermondsey Electric Lighting Order (portion 


D UE AL PAGINE R, 


, JANUARY .D, IOII. 9 


se — Sco — E — —- e- us SS) n _ — 


of the Borough of Bermondsey) ; The Borough 
Council. 

Macclesfield Electric Lighting Order: The Municipal 
Borough of Macclesfield : promotors : The New Electricity 
Company of Macclestield, Ltd. 

Newcastle-upon-Tyne (Kenton Extension) Electric Light- 
ing Order: Portion of the City of Newcastle-upon-Tyne ; 
promotors: The Newcastle-upon-Tyne Electric Supply 
Company, Ltd. 

Pateley Bridge Electric Lighting Order: Portions of the 
Parishes of Bewerley and High and Low Bishopside in the 
Rural District of Pateley Bridge; promotors: Messrs. 
Christy Brothers and Company, Ltd. 

Portishead and District Electric Lighting Order: The 
Urban District of Portishead and the Parishes of Portbury, 
Easton-in-Gordano, North Weston, Abbotsleigh, Clapton, 
Wraxall, Flax Bourton, Long Ashton, Nailsea, Tickenham, 
Weston-in-Gordano, and a portion of Walton-in-Gordano 
in the Rural District of Long Ashton ; promotors : Messrs. 
Christy Brothers and Company, J.td. 

Rhondda Electric Lighting Order: The Urban District 
of Rhondda; promotors: The Urban District Council. 

Salisbury (Extension) Electric Lighting Order : Portion of 
the City of Salisbury and portions of the Parishes of Bemer- 
ton in the Rural District of Wilton, and West Harnham 
in the Rural District of Salisburv ; promotors: The 
Salisbury Electric Light and Supply Company, Ltd. 

Sandwich, Deal, Walmer and District Electric Lighting 
Order: The Boroughs of Sandwich and Deal, the Urban 
District of Walmer, the Rural District of Eastry, and the 
Parishes of Coldred, East Langdon, West Langdon, Oxney, 
Ringwould, Sibertswould, Wooton, Denton, Lydden, 
Poulton, Hougham Without and Capel-le-Ferne, ‘and a 
portion of the Parish of Alkham, all in the Rural District 
of Dover: promotors: The Sandwich, Deal and Walmer 
Electricity Supply Company, Ltd. 

Sevenoaks Electric Lighting Order: The Urban District 
of Sevenoaks; promotors: The Urban District Council. 

Uxbridge and District Electric Lighting (Transfer) 
Order; promotors: The Uxbridge and District Electric 
Supply Company, Ltd. 

Wimbledon Electric Lighting (Extension) Order: 
Urban District of the Maldens and Coombe ; 
The Corporation. 

Witney Urban District Electric Lighting Order: The 
Urban District of Witney and the Parishes of Hailey, 
Curbridge, Cogges and Ducklington in the Rural District 
of Witney ; promotors : The Urban District Council. 


promotors ; 


The 


promotors : 


THE IMPERIAL LAMP WORKS. 


A very interesting “break-up” for the Christmas 


Holidavs took place at the Imperial Lamp Works, Brims- 
down, on Friday, December 23 last. To every female 
emplovee, to the number of about 500, was presented a 
gold and enamel brooch and a fancy box of Christmas 
cakes. To every male employee, cigars, tobacco or cigar- 
ettes. The presentations were made in the girls’ dining 
hall, which was tastefully decorated and ornamented with 
Christmas trees, etc., etc. At the end of the proceedings 
mutual good wishes were exchanged and heartv cheers 
for the management given. We are verv glad to see that 
the Imperial Lamp Works, who are a very progressive people, 
are in such prosperous circumstances, and we venture to 
think that the relations existing between the emplovers 
and emplovees are of the most cordial description, 


AMERICAN MUNICIPAL EXHIBITION. 


An International Municipal Congress and Exhibition 
is to be held at Chicago from September 18 to 30 next. 
The exhibits will be limited to manufactures, &c., required 
in connection with municipal government and services, 
including road-making and paving of all descriptions, 
sewage systems, garbage collection, incinerating, street 
cleaning. fire departments, hospitals, jails and public 
buildings, telephones, &c. Applications for space should be 
addressed to Mr. E. H. Allen, General Manager, Interna- 
tional Municipal Exposition, 1,107-8, Great Northern 
Building, Chicago. 
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MERZ-PRICE AND OTHER DISCRIMINATING 
PROTECTIVE APPARATUS FOR A.C. CIRCUITS. 
K. Faye-Hansen and G. Harlow's Paper. 

MANCHESTER DISCUSSION. 

Mr. HuNTER: Although the authors could not have had 
much practical experience of the Merz-Price protective 
apparatus to base their paper upon, yet he thought they 
displayed a remarkable grasp of the subject ; the balancing 
with sufficient accuracy of the transformers was a great 
difficulty in the balanced current method. It was prac- 
tically impossible, but until they tried, everyone seemed 
to think it a very easy matter. Some practical points 
which should be watched in the design of the gear were 
very important. There was one point which was sometimes 
" overlooked—the effect of pressure rise on the secondary 
of the transformer in breaking down the insulation between 
turns (unless they are sufficiently heavily insulated to 
withstand these rises), and so upsetting the system. It 
was very important, in designing balanced current appara- 
tus, that it should not be designed merely for full load 
conditions, but for running continuously under fault con- 
ditions. He was afraid the number of diagrams given would 
confuse some of those who had not studied the Merz-Price 
system. There were innumerable variations possible in the 
manner of applying it. Of the few which the authors had 
illustrated, Figs. 9, 13 and 17 were the only ones used on 
any commercial scale. The authors lay claim to the arrange- 
ments given in Figs. 21 to 26. While he did not wish to 
discourage them, he thought he ought to say that they had 
been developed before, but for another purpose. It was, 
therefore, possible, that the authors’ claims might be in 
some way anticipated by this earlier development. In 
Table A, the authors gave the primary input volt amperes 
for the D.C. trip with relay as 41-volt amperes. This was 
the system in general use on the north-east coast, where 
the Merz-Price gear has been developed in this country, 
and they found that the volt amperes were about five. This 
was because the transformer was designed for continuously 
working under fault conditions, for which, in his opinion, 
the authors’ transformers were not. | 

Mr. H. W. CLorHuirER (Reyrolles): He was in entire 
agreement with the authors when they expressed the 
opinion that the Merz-Price gear was the right svstem of 
protection. He had met some very clear practical proofs 
of this statement. He exhibited a short piece of cable 
which Mr. W. W. Lackie, of Glasgow, had kindly sent to 
him. A dead short had occurred in it between phases. The 
eflectiveness and the rapidity of action of Merz-Price gear, 
with which the particular feeder was protected, was demon- 
strated by the very small amount of damage done to the 
cable. There was only a very small hole in the dielectric 
between the phases, and practically no mark at all outside 
on the sheathing. He had met a somewhat similar case in 
a colliery installation. The authors described a special 
three-leg air-gap transformer, but there were other types. 
He drew diagrams, and described the transformer which 
he designed when the Merz-Price gear was first introduced 
in this country. He still used this type, and had never 
yet seen one better. It consisted of a core built up of ring 
stampings which had had a gap cut radially in each. These 
stampings were assembled so that all the gaps in individual 
stampings came together, so giving an air-gap in the trans- 
former core. Over the core the low tension winding was 
wound; the primary high tension “ winding ” consisted 
simply of a straight bar or rod of copper (part of the busbar, 
for instance) passing directly down through the centre of 
the ring. Apart from its extreme simplicity, this con- 
struction enabled them to thoroughly test the transformer 
with many times its full load current. They could easily 
pass 6,000 primary amperes through one of the trans- 
formers. With a wound primary it would be impossible 
to pass anything like this amount through the coils without 
injuring them. They had made and installed nearly 1,000 
of these ring transformers, and had never had one broken 
down vet between turns. The German designs had had 
many breakdowns. The authors had referred to the Rey- 
rolle relay. This was the first that was ever made in this 
country. He had to complain that the authors’ remarks 
were not quite fair. .They said, for instance, that it was 
necessary to open the door of the relay to re-set it after 
operation ; they might also have said that it was a very 
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easy thing to do. Asa matter of fact, the authors illustrated 
their old tvpe; the new one had been provided with an 
external arrangement for re-setting. The Revrolle relav, 
in addition to closing the ordinary contacts, also closed a 
set of supplementary contacts, thus improving the con- 
nection. If this additional feature was taken away, their 
relay would be automatically re-setting. He thought in 
that the authors relay possessed considerable inertia in 
its armature, tending to sluggish action. In the Revrolle, 
the armature was very light, and this was an advantage. 
In the paper the authors assumed that current balancing 
had never been used for feeder protection. It had, however, 
and it was the Newcastle neutral feeder system of pro- 
tection. He thought the authors’ proposals called for the 
use of very large transformers. It could be claimed as an 
advantage in favour of the D.C. trip, that a battery was 
required ; it enabled the action of the relays to be easily 
periodically checked. 

Mr. E. B. WEbMonE: He thought that it was quite 
possible to successfully balance the current transformers, 
and he himself hoped before long to be able to prove to Mr. 
Hunter that this was the case. The diagram, Fig. 27, 
which the authors had adversely criticised, was incom- 
plete, and this was the reason why their criticism was 
possible. There should have been two reverse current relavs 
in circuit. The inclusion of these would have removed the 
defects which the authors found in the system. He still 
thought there was room for some svstem of protecting 
parallel feeder systems. 


Mr. MACKENZIE spoke from the point of view of the 
station engineer. In Manchester they had, so far, no pro- 
tective gear, although at present they have on order two 
sets of Reyrolle Merz-Price apparatus. Everyone seemed 
to have agreed that the Merz-Price gear should not be 
used with generators, but the reasons given for this were 
not good ones, in his opinion. For the last two years two 
sets were protected with this gear. They had never so far 
had to act protectively ; but, on the other hand, they had 
never acted when they should not. Thev had tried all sorts of 
reverse relavs, and never found them of the least advantage. 
He thought the alternative to the Merz-Price gear for 
generators was no protection at all. "The faults which 
occurred in generators were faults to earth. It was not 
necessary to protect for faults on one phase. He had seen 
coils welded together in machines which had been working 
in that condition. The specimen of cable shown by Mr. 
Clothier showed how very quick in action the Merz-Price 
gear must be. In Manchester all the relays on the high 
tension side were very instantaneous, but set for double 
full-load current. They had never been operated yet 
through faults on the secondary side of the sub-stations. 
Although the relavs were so set instantaneous, they burnt 
out one foot of :125 three-core cable before clearing the 
fault, and this although al! the trips were afterwards found 
to be in perfect order. They had found a time limit, how- 
ever, short in the setting of the relavs, threw the whole 
of the rotarv machinery out of step. 

Mr. FavE-HANSEN (in reply) said they had made, before 
writing their paper, many more tests than thev had been 
given credit. for by some of the critics. Regarding Mr. 
Hunter's remarks on the balanced current method, the 
case of Newcastle was quite diflerent to that of many 
smaller places, and he thought that if Mr. Hunter was 
designing to meet those other conditions, he would do just 
what thev were doing. He thought it was equally as easy 
to test the wound transformers at large currents as it was 
to test the tvpe described by Mr. Clothier. They had tested 
theirs with 3,000 amps., where the normal full load current 
was 100°, and it was merely & matter of plant capacity 
that they did not go higher than 3,000 amps. They did not 
recommend the Merz-Price gear for generators without 
other gear as well. 

Mr. G. Har ow also replied. Mr. Hunter had mentioned 
that Figs. 9, 13 and 17 were the only ones used hitherto, 
but he could see nothing wrong with Figs. 22-24, or any 
reason whv they should prove unsatisfactory, The inertia 
of the armature to which Mr. Clothier referred was not a 
point of any practical importance. A relav should not be 
so sensitive or easy to operate that it might be closed by 
mere external vibration. Therefore, he thought if a 
moderately heavy armature relay could be designed to 
work under the required. couditions)so(much the better. 
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* HONOURS.” 


No doubt a philosophic indifference to titles of 
honour is, both ethically and socially, the sanest 
mental attitude. Nevertheless, there is something 
to say in favour of the custom to bestow a dis- 
tinguishing mark on those who have achieved some- 
thing entitling them to be recognised as leaders of 
men in one direction or another. The mere bestow- 
ing of a title cannot add anything to the real worth 
of an individual or his work. Yet the title bestowed 
is a symbol that the man and-his work have been 
singled out as deserving the recognition of. the 
Crown and the respect of the community. In this 
connection the New Year's Honours List issued on 
Monday is good as far as it goes. [t is a sound. 
unsensational list, and no quarrel can be picked 
with the Crown's advisers for the choice made. It 
is, within a narrow compass, a representative and 
popular selection. But it is also very stolid, verv 
unimaginative, showing a rather pitiful lack of 
appreciation of the things that really count in social 
progress. In another column we publish a letter 
from an esteemed correspondent, drawing attention 
to the fact that the list includes no engineer, no 
electrical engineer, and pointing out that it 1s high 
time that those devoting their lives to applied 
electricity should receive recognition from the 
Crown. No one who knows anything about elec- 
trical progress will cavil at the names of the can- 
didates put forward. They are, each and all, deserv- 
ing of honours personally and as true representatives 
of a great profession and an important industry. 
Engineers are men who do things, and they are so 
busy in doing things that they do not bulk largely 
in the public eye. Dut this should be no reason for 
official neglect. Civil engineers have among them 
a fair number of baronets and knights. Electricity 
has been passed by altogether. Yet unquestionably 
electricity has done more for the community at 
large within the past few decades than any other 
calling whatsoever, and in saving-this we are not 
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forgetting the wonders achieved in medicine and 
surgery. Electricity, however, has revolutionised 
our social and industrial organisation, and, on the 
whole, vastly to the benefit of mankind. Foremost 
among the great workers in electricitv are British 
men. Ought not, therefore, the part played by this 
science to receive that form of official recognition 
which the public best understand ? 1t cannot be 
said that this has been done hitherto, for the few 
names that occur to one as having appeared in past 
Honours Lists appeared there rather owing to the 
bearers' official or educational work than to their 
contributions to electrical science. It is an anomaly 
in an "age of electricity " which ought to be 
rectified. 


HULL ELECTRICITY EXTENSIONS. 


The Corporation Electricity Committee have decided to 
recommend the Town Council to apply to the Local Govern- 
ment Board for powers to raise a loan of between £90,000 
and £100,000 for electricity works extension. In the 
course of his report Mr. H. Bell says :— 

" The capacity of the present works is nominally slightly 
over 6,000 kilowatts, all of which is required during the 
present winter, and in addition to this the department is 
under obligation to supply by next autumn an additional 
850 kilowatts over and above any provision for the normal 
extensions which go on from year to year, and which 
average about 300 kilowatts, thus making a further 
total of 1,150 kilowatts; this neglects a number of 
other consumers of large dimensions, who, I have good 
reason to believe, will shortly be making applications for 
energy. 

“The present generating works at Sculcoates-lane 
are erected on a plot of land approximately 34 acres in 
area, to which you have recently added, by your resolution 
of May 25th, 1910, an adjoining 10 acres, bordered on 
the west by Worthing-street, and on the north by Stone- 
ferry-road. The works are fed by a private siding from 
the Hull and Barnsley Railway Company, and are supplied 
with water from the Beverley and Barmston Drain. 

" It will be realised, therefore, that, as far as facilities 
are concerned, the site of the generating works is a very 
favourable one. 

`“ The present buildings occupy an area of approximately 
3.920 square yards, and, as previously stated, contain 
machinery of slightly over 6,000 kilowatts capacity. 
Adjacent to these buildings there is an area of land of 
3,650 square yards which would house machinery of 
16,000 kilowatts or more, and the scheme which I at 
present put before you projects the erection of a power- 
house of these ultimate dimensions, but at present of 
only half this size. 

"The plant in its final state will consist, generally, 
of 16 boilers supplying 8 extra high-tension turbo-alter- 
nators, with all necessary coal storage, modern coal- 
handling plant, and water-cooling facilities. 

“That portion of the plant which it is desirable to 
immediately instal would be two boilers and two turbo- 
alternators, the total capacity of the latter at normal loads 
being 4,000 kilowatts, and the plans which I now beg to 
put before you provide a ‘lay-out’ on these lines. 

" The two alternators would supply three-phase current 
at 6,600 volts and 50 periods to various sub-stations, 
where it would be transformed to a pressure suitable for 
use bv consumers. 

“In the first instance four such sub-stations are pro- 
jected, viz.: Two of the rotary type at Wincolmlee and 
ITedon-road, and two of the static type at Stoneferry and 
Dairvcoates, Each of the rotary sub-stations is designed 
for an ultimate output of 800 kilowatts, one of the static 
sub-stations for 300 kilowatts,and the other for 150 kilowatts. 

" The four mains supplying these sub-stations would be 
of a size capable of transmitting 1,500 kilowatts each, 
and would be laid on routes approxima*cly corresponding 
to the supply to Central and East Hull, Stoneferry and 


West Hull; thev would be so arranged that as the opera- 
tions of the present extensions of the undertaking increased 
they could be linked up into a ‘ ring-main ' system, which 
would be capable of affording a supply of any reasonable 
magnitude at all parts of the city. 

" The general arrangement of power-house and trans- 
mission system has been planned with due regard to the 
requirements of the city for a considerable number of 
years to come, and the various component parts of the 
scheme have all been decided upon so that they shall 
co-ordinate both with each other, and, as far as possible, with 
the existing system which they are additional to and in no 
way a substitution for." 


THE HULTON DISASTER. 


Mr. Gerrard, Inspector of Mines, after several descents 
into the mine, reported as follows :— 

“I am absolutely convinced that electric sparking in 
connection with the coal-cutting machinery is not the 
cause of the explosion. Mons. Taflenal, an inspector of 
mines under the French Government, who is in charge of 
a testing station, has accompanied me to the extreme end 
of the North Plodder workings. 

“I have ascertained that the coal-cutter was not at 
work at the time the explosion occurred. I went up to it 
and found that the electric cable was disconnected, and 
was on the reel some yards away, so that no electricity 
could get to the machine. The danger associated with 
the ‘iron man’ in the minds of the colliers is, therefore, 
entirely eliminated as a possible cause of the disaster. 
What was in operation there was the jig conveyer, into 
which the coal cut by the machine was placed. 

** The cutter first of all under-cuts the solid coal, which 
is spragged with timber as the machine travels along to 
prevent it from falling, and the night before the explosion 
the cutter was taken along the coal face a length of about 
73 yards, and then run back to its usual place. When the 
day shift arrived they would knock the sprays out gradually 
and then fill the conveyor, which is a kind of a trough 
some yards in Jength and is drawn along by ropes operated 
by electricity. When it is full it is run to the haulage road, 
where it discharges automatically into waggons. The 
conveyor obviates the cutting of roads, and thus reduces 
the cost-of working the mine. The convevor at the time 
of the explosion was three-parts full. and from the position 
of the bodies about 1t is clear that loading was going on 
at the time when the accident occurred. Three men were 
between the conveyor and the face. It is certain. therefore, 
that the conveyor was at rest, and as the electric current 
was not switched on there was no possibility of sparks 
capable of igniting gas: besides, the coal-cutter only 
works during the night, and the accident occurred just 
before eight o'clock in the morning. ] am satisfied that as 
regards this part of the mine electricity was not the cause 
of the accident." 


COMPANIES REGISTERED. 


UTILITIES.— Capital £2,000. Formed to acquire patent 
rights from H. M. Balter, H. A. Dudgeon, H. Ollendorf 
and J. T. Whiteman, and carry on business as wrights, 
electricians. &c. Private company. 

SMOKE Constwinc Company, Lrp.— Registered Decem- 
ber 12. bv the Solicitors’ Law Stationery Society, Ltd.. 
28 and 29, Chancery Lane, W.C. Capital, £1,000, in £1 
shares. Objects: To acquire and turn to account patents 
for improvements in smoke consuming and preventing and 
fuel economising apparatus for furnaces, ete., and to adopt 
an agreement. with J. Thomas. Private company. The 
first directors (to number not less than two nor more 
than five) are: J. Thomas, J. €. Thomas, H. T. Thomas 
and F. C. Salinon (secretary). Registered office, 29, Morville- 
street, Birmingham. 

GARNBICA QUARRY AND LiGuriNG. Company, Lrp.— 
£1,000, in £1 shares (600 Ordinary and 400^* B 7). Business: 
Winners and workers of limestone, marble, granite and 
other stone and minerals, electrical engineers, &c. Private 
company. Ottice: 57, James-street, Cardiff. 
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Electrical Progress at Home & Abroad. 


Review by our Special Correspondents. 


THE TYNESIDE. 


("Siectrical Engineer" Correspondent.) 


NEWCASTLE-ON-T v NE. 

The pessimists who predicted the early passing of the 
cinematograph show, or “electric theatre," in the same 
wav as many other forms of popular amusement, must 
have been amazed at the prosperitv of these shows. The 
boom has by no means passed ; in fact, some of the skating 
rinks which have not proved altogether successful from a 
financial point. of view will probably be reconstructed for 
the purpose of cinematograph entertainments in the near 
future. At the present time, new buildings are still being 
put up in the North, and one of the most recent and well- 
constructed of these is the Crown Electric Theatre, New- 
castle, which has just been formally opened by the Sheriff 
of Newcastle. This fact in itself is sufficient evidence of 
the strong hold which the electric theatre now has as a 
factor in the activities of city life. The building, the archi- 
tects to which were Messrs. White & Stephenson, of this 
city, is most handsomely designed, and well deserves its 
nane in the application of electricity. 


The Sunbeam Lamp Company, Ltd. 


It iz some time apo since the Sunbeam Lamp Company, 
Lui. instituted a new departure from the simple sale of 
carbon and metal filament lamps bv their development of 
the general accessory business. One of the most important 
parts of this development scheme, so far as the Newcastle 
area was concerned, was the establishment of city offices 
in Northumberland-street, where a showroom was included. 
The development of the business has now justified a re- 
moval of the offices to a more commodious set of premises 
in. Blockett-street, which, after suitable alterations have 
been effected, will constitute a very useful centre. Unlike 
the previous office suite, the new premises are situated on 
the ground floor. 


The Work of the Associated Electrical Companies. 


The Newcastle Daily Chronicle has an interesting set of 
articles on industrial affairs in this area, and one of these 
deals with the work during the past vear of the Newcastle- 
upon-Tyne Electric Supply Company, Ltd., and its associ- 
ated compames. Notes appearing in this column from time 
to time have given the salient points as they occurred, but 
a glance at the resumé is interesting. The outstanding 
feature of the vear, so far as development work is con- 
cerned, is the notable wav in which the collieries of North- 
uinberland and Durham have installed power installations 
and extended their existing electrical plant. The aggregate 
horse-power of these developments is verv great, and con- 
siderable further orders are also booked. The commence- 
ment of running of the Dunston power house is also an 
Interesting feature, and the use of the waste-heat power 
stations is also commented upon. The progress made in 
the northern route for the 20,000 power supply to Blyth 
and the northern group of collieries is also described, and 
the projected construction of a cross-country line. from 
west to east in the south of Durham is of interest as linking 
up the southern main routes, and tapping a hitherto un- 
developed area, 


Mines Inspection. 


It will be known to the readers of the ‘ Electrical 
Ensineer" that there has been an agitation, strongly 
&upported from the North-Eastern Counties, in the direction 
of appornting additional mines inspectors, and that this 
i now showing a fair possibility of fruition. The “ North 
M ab reports an interview with Mr. J. English, the North- 
c nteriand miners! president, which D take the liberty of 
aact'ng here as expressing very succinctly the attitude 
of the practical miner towards the scientific developments 


which have been made in recent vears in mines :—-" I give 
place to none in my appreciation of scientific mining 
knowledge, which 18 more and more required in these days, 
when electricity, compressed air, and mechanical devices 
are so much used in mines, but at the same time I have 
greater faith in the practical pitman, who, as an inspector, 
would do much good ” 


GERMANY. 


(“Electrical Engineer" Correspondent.) 


BERLIN. 


The Berlin Town Council is to spend 54 inillion marks 
on an electrical underground line connecting the north 
of the citv and the south of it. Of this sum the tunnel 
will cost 283 millions. Nearly seven millions are allotted for 
construction plant, and about two millions to provide 
for unforeseen contingencies. The tunnels will include 
steel gradients and sharp curves, the former up to l in 25, 
the latter of Z00 feet radius. The crown of the arch will 
be nowhere nearer the street surface than 32 inches, 
allowing room above it for gas and water pipes. A 3-5 
minute service of trains of from four to six coaches is 
contemplated. At the Halle Thor and Wedding stations 
sidings are to be provided to enable the trains to run 
either end first. The complete execution of the works will 
probably occupy about four years. 


The Riesengebirge. 


Our giant mountains on the northern boundary of 
Bohemia rise to a maximum elevation of one statute mile 
only, but thev offer splendid scenery and are much fre- 
quented bv Continental tourists. The railways in the 
district are to be electrifed at once at a cost of about a 
million sterling. The power station will be at Glatz, in 
Silesia, and will supply current bv overhead wires. The 
power required. will be verv considerable in the summer, 
as at that time trains of twenty coaches, eache drawn 
bv three steam locomotives, are run as close behind one 
another as possible. In the winter, enthusiasts of winter 
sports and mountaineering are the only visitors. The 
electrification of the railway 1s calculated to save cost 
as regards power and also improve the speeds of both 
goods and passenger traffic. Both these services are to 
be much augmented. 


Measurement of High Voltage Current. 


A very simple method is to divide up the current by 
means of condensers so that a known small fraction can 
be measured in the usual way. To get a constant fall of 
potential the high tension is earthed by means of a homo- 
geneous wooden rod coated with an insulator composed of 
parafin mixed with a quarter of its weight of beeswax. 
The potential at a given point in the rod is ascertained 
and the total voltage is deduced from the position of the 
point on the rod. This is, of course, another means of 
fractioning the original current. Heidweyler measures 
high voltage currents with a Coulomb torsion balance 
with a bifilar suspension. By altering the distance between 
the threads the measureinent range of the instrument 
can be altered within known limits. Muller also uses the 
torsion balance, but instead of altering the inertia by 
changing the distance between the threads he employs 
a single thread supporting a variable weight. as well as 
the needle. Four different weights are employed, bv 
means of which four measurement ranges always in the 
proportion of one to two are obtained. It is claimed that 
anv tension from 3,000 to 1,000,060 can be measured bv 


this means. 
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Crefeld. 


This important manufacturing town is about to increase 
its electrical plant at a cost of about £100,000. The money 
will be spent in increasing the steam power, in providing 
a 2,000 kw. steam turbine, new accumulators, and for 
other purposes. 


Asynchronous Motors. 


An article inthe“ E.T.Z.,” writtenby Dr. T. Lehmann, 
shows how the torque of the rotor-hysteresis can be cal- 
culuted in the case of asynchronous multiphase motors 
without reference to the energv consumed. The results 
of the investigation support conclusions arrived at before 
bv other means that both linear and rotarv hvsteresis 
produce.a torque independent of the slip. "This torque 
depends solely on the hysteresis loss per cycle as regards 
magnitude changing its algebraical sign only. In syn- 
chronism the change between positive and negative in the 
hvsteresis-torque is dependent less on the slip than on the 
angle of lead. These results show that the effect of friction 
or of mechanical causes of loss of power generally cannot 
he estimated from the slip in running without a load. 


Portable Wave Length Measurer. 


.G. Thornblad has invented an apparatus which weighs only 
Glb., and can be carried in a case measuring 9 by 51 by 4 
inches. The regulable oscillation circuit consists of a 
constant self inductance fixed to the lid and a variable 
capacity. In connection with these are the detector and the 
telephone. The self-inductance is normally about 15 micro- 
henrys. The capacity of the condenser € may be varied 
between 0 and 10,000 by turning its cover till the scale 
thereon shows that the desired value nas been attained. 
The essential part of the detector is a crystal carborundum. 
The method of using the apparatus is as follows :—The 
apparatus is brought up to the oscillation circuit whereof 
the wave length is to be determined until a sound can be 
heard in the telephone. The average distance is then from 
10 to 60 inches. Then the condenser-capacity is altered 
until the telephone gives the loudest note, and the capacity 
at that moment is read off the scale. A table of correspond- 
ing wave lengths and capacities is all that is wanted more, 
and this is supplied with the instrument. 


Lifting Magnets. 


The Aktiengesellschaft Lauchhammer has hit upon the 
idea of saving weight by making the magnetising coils of 
aluminium. This saves quite 30 per cent. A magnet of 
1,510 mm. fed by 6.5 kw. weighs only 1,800 kg. Such a 
magnet will hft 1,000 kg. of pig iron. Two special types 
are made for lifting plates, rails and other unwieldy objects. 
One weighing 900 kg. and requiring 28 kw. will lift up to 
2,500 kg. The other, which is somewhat larger, will lift 
up to 3,800 ky. 


Iron in the Electric Furnace. 


The enormous temperature of the electric furnace 
keeps even a highly basic slag perfectlv liquid so that it 
can exert its great purifying action quickly, and thus 
also enables even animpure ore to yield better iron than 
is obtainable from it in any other way. The temperature 
can be regulated, an important point in making high-class 
iron, and all air is excluded. The iron obtained is therefore 
free from slag and flaws. As regards the energv consumed, 
the following tahle shows examples :— 

Kw. hours per ton. 


In making pig direct from the ore  .. .. 2,000 
" » Steel  ,, A T 3,000 
" » » from cold pig.. 1,500 
» " » molten pig  .. - 1,100 

: . cold pig and cold scrap 700 
" " », molten pig and cold scrap 600 
s S » cold scrap 900 
Refining crucible steel 250 


Refining rail steel ES "n [n 120 
Development of Water Power in Germany. 


The Baden State Railwav Board is about to make use 
of the River Murg for power supply. Year in and vear out 
the average flow of water is about 1,500 gallons per second 
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and the whole head at Forbach is nearly 500 ft. The 
maximum of water is at least 10,000 gallons & second, 
80 that the valleys of the Rausmunzach and the Schwar- 
zenbach must be converted into storage reservoirs con- 
taining about 30 million cubic vards of water. These 
will feed a “ daily reservoir " capable of containing about 
a quarter of a million cubic yards, from which the water 
will be taken through a tunnel four miles long to the 
intermediate pressure chamber, whence the water goes to the 
turbines by two pipes about 500 yards long and 8 feet in 
diameter. The current will be sent out at 10,000 volts for 
near places, and at 70,000 for those at greater distances. 
The total cost is estimated at over a miilion sterling for 
the plant, and a third of a million for transmission. Steam 
power will also be provided as a stand-by. The maximum 
h.p. expected is 45,00. 


Blast Furnace Gases for Driving Dynamos. 


According to Pokorny the waste gas issuing from the 
summits of blast furnaces can be well employed in driving 
engines to drive dvnamos. The gas has a heating value of 
850 we per cubic metre (35 c.ft.), and from 4,000 to 
5,000 cubic metres of it are got per 24 hours per ton of pig. 
If 40 per cent. of this quantity is used for blowing there 
is a 60 per cent. residue available for driving dynamos. 
This amounts to 750,060 h.p. for Germany, at a total cost. 
everything included, of from one-twentieth to .one-fifth 
of a penny per kw. hour. The current used is rotary current 
in all cases of 50 periods and from 2,000 to 5,000 volts. 
For power this is stepped down to 500 volts, and more, of 
course, for illumination. 

Before the waste gas was employed to drive the dynamo, 
coal had of course to be used to a very large extent, sav, 
for two-thirds of all the power required. A works turning 
out 2,000 tons a day had to buv 267,000 tons of coal a year. 
The above-mentioned employment of waste gas will in 
this case save £100,000 a year. 


The Largest Electric Dredger. 


The biggest mechanical navvy in the world has been 
made bv the Lubecker Maschinenbau Gesellschaft for 
brown coal exploitation. It excavates light soil at the 
rate of more than 800 cuhic vards an hour, and hasa lift 
of over 50 feet. The machine weighs 160 tons, and the 
buckets hold nearly 29 cubic feet each, and are filled 
and emptied at the rate of 33 a minute. The machine is 
driven by electro motors of 280 h.p. The cost of working 
for a year of 220 days is about £3,300. Even with the 
stiffest soil 700 cubic yards per hour can be excavated. 
The attendance is limited to four men. 


Company Notices. 


The Siemens Elektrische Betriebe A.G., Berlin, increased 
its net profit from 519,937 marks (1908-9) to 569,855 marks 
(1909-10). The dividend on the capital of 74 million marks 
is increased from 6 to 64 per cent. The carry-over is 
33,713 marks. 


UNITED STATES. 


Correspondent.) 
NEw YORK. 


("Electrical Engineer" 


A new storage battery which both in the matter of design 
ahd the combination of materials presents some note- 
worthy features has just been completed by Mr. William 
Morrison, of Des Moines, Iowa, who has been working in 
this special field for the past 20 years with eminently 
successful results. Mr. Morrison arrived long since at the 
conclusion (though in this matter other battery experts 
are not by any means in complete agreement with him) 
that it is useless to look in the direction of batteries using 
lead and lead peroxide plates for any greatly increased 
output per unit weight. Like Mr. Edison and others he 
has, therefore, set himself during the past few years the 
task of finding other materials with which to construct 
an effective cell free from the disability of excessive weight, 
and this combination of materials he has now found in 
an oxidized amalgam of copper for the active material 
for the positive plates, and zinc chromite for the negative 
plates; the electrolyte being potassium hydrate in which, 


of course, neither of these materials is soluble. Each of 
the positive plates consists of a pair of thin copper sheets 
Ba with square window-like openings stamped out 
v cutting the sheet on three sides of each opening and 
bending the fourth side inwards at right angles. The 
positive active material is piled between the two sheets 
or grids of copper and the latter brought together by great 
pressure, thus securely locking the little projections through 
the active material into the opposite openings and forming 
a nwd box-plate construction, The negative plates consist 
each of a group of tubular columns made by covering lava 
tubes with asbestos, then with a laver of the active material, 
and finally with a steel envelope. The details of the manu- 
facture of both the positive and negative plates are some- 
what intricate, but thev have been. perfected so that the 
entire construction work is done bv special machinery. 
By means of a strip the terminals of the negative tubes 
are connected together to form a plate of any desired 
number of parallel tubes. These plates are connected 
toyether by a strap to form the negative group. The posi- 
tive plates are similarly connected to form a group. The 
positive and negative plates are alternated as in other 
storage batteries and thev are separated from each other 
bv perforated and ribbed rubber or other separators. 
The containing Jar 18 of thin sheet steel or other suitable 
strone and light metal and the cover is provided with 
tilling cap and gas vent, while the interior casing is duly 
insulated from the plates. The height of the case is 16 in., 
and the body 6 in. square outside of all flanges. The weight 
of each cell is 36 lb. capacity at normal discharge rate 
6*4) ampere-hours, average discharge voltage 1-3 volts ; 
thus giving an output of 19:4 ampere-hours per lb. of cell 
and a capacity of nearly 900 watt-hours. The cell has been 


tested under extreme conditions and has shown no defects 
of any kind. 


Voltage Wave Distortion. 


Professor Kinsloe has lost no time in responding to the 
criticism passed by Dr. Clayton Sharp on his recent investi- 
vation ito the effects of alternating current wave-form on 
the life and etlicieney of incandescent lamps. It had been 
urged with regard to one of Professor Kinsloe's conclusions 
that in the case of an alternating current e.m.f. the range 
of the evche fluctuation of temperature depends upon the 
wave shape and upon the heat storage capacity of the 
hiament. On this point definite information is admittedly 
lacking, but Professor Kinsloe argues that the range of the 
evehe fluctuation. of tempertaure would also depend on 
the frequency of the alternating e.m.f., the range being 
greater with the lower frequency and lesa with the higher 
frequency. “Tf,” he savs, " the injurious effect of the 
peaked wave is due to a higher maximum value than that 
of à sine wave of equal effective value, then unquestionably 
a similar result should be obtained by comparing the life 
of lamps on an unidirectional e.m.f. with the life on a sine 
wave, but if anv part of the filament is due to the range 
of the evche fluctuation of temperature, then a lower 
frequeney might be expected to be more injurious than a 
higher frequency.” Professor Kinsloe adds that in making 
the tests NO lamps were used, 40 on each wave, and though 
it as undemably true that there is great likelihood of being 
led to wrong conclusions by basing one's views on the 
performance of an insufhcient number of lamps, added 
strength is given to the evidence by the fact that every 
lamp in each group showed results similar to and con- 
sistent with the average results of all the tests. No effort 
was made to obtain voltage regulation bettcr than that 
of a well-reyvulated lighting circuit and, therefore, close 
current regulation was not attempted. But on the other 
hand the two waves were obtained from the same alter- 
nator and the tests were conducted simultaneously, so 
that any fluctuation in one wave was accompanied by a 
similar variation in the other. The lamps were all burned 
on life test at their normal rated voltage of 110 volts and 
not at a fixed value of watts per candle, and the photo- 
metne measurements were made on alternating current 
ard on the same wave-form as that on which the life tests 
E: fe being run, watts being measured on alternating 
current by an indicating ammeter of the dynamometer 

tir and by a Weston voltmeter. Dr. Sharp wrote : 
“Certainly lamps can be burned at the same watts per 
cendie on peaked wave that they,can on sine wave. That 
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is only a question of voltage. Certainly lamps can be 
made to give as much candle-power on peaked wave ns on 
sine wave. That is also a matter of voltage." To this 
Professor Kinsloe replies: * Undoubtedly lamps can be 
burned at the same watts per candle on a peaked or on a 
sine wave and it is a question of voltage, but is there 
conclusive evidence to show that two lamps which are 
exactly alike, or even the same lamp, will consume exactly 
the same amount of energy when burned at the same effective 
voltage on both wave-forms ? Undoubtedly lamps may be 
made to give exactly the same candle-power on peaked or 
on sine wave and that also is a matter of voltage; but 
can Dr. Sharp state positively that two lamps which are 
exactly alike, or even the same lamp, will give exactly 
the same candle-power when burned at the same effective 
voltage on the two wave forms?” Professor Kinsloe 
believes that he cannot. 


Tests for Turbogenerators. 


A noteworthy paper on testing steam turbines. and 
turbogenerators was read at the last meeting in this city 
of the American Institute of Electrical Engineers. It was 
the work of Messrs. E. D. Dickinson and L. T. Robinson, 
who defined their purpose as that of outlining the pre- 
cautions which should be taken in determining the efti- 
cienceis of turbogenerators plants and noting the relative 
degrees of accuracy of different methods. They pointed 
out that the one positive method of test is to measure the 
steam input and electrical output. The surest method for 
steam consumption is to condense and weigh the steam. 
This requires that no extraneous steam be allowed to enter 
the condenser. Leakage in the condenser is a common 
source of error, and should be checked before and after 
each test by running with full vacuum and measuring the 
discharge from the hot-well pump. Split tubes sometimes 
open up only when heated by a heavy flow of steam, and 
the leakage test does not disclose the trouble, but it is 
evidenced by erratic results. When the condensed steam 
cannot be measured, as in non-condensing turbines, or 
with jet condensers, the boiler feed water may be weighed, 
but this method is subject to large errors. Valves cannot 
be relied on to be tight, and piping must be disconnected. 
Leakage in the boiler itself is difficult to locate, but should 
be checked by closing the throttle. Leaks of 10°, are 
common. The test by heat balance, or measuring the heat 
transferred to the cooling water from the condensed steam, 
is unrehable, owing to the difficulty of measuring the 
quantity of cooling water and the true average temperature. 
Tests should be run with fixed conditions after equilibrium 
has been reached. The quality, pressure and temperature 
of the entering steam must be known, also the exhaust 
pressure. A vacuum gauge 1s not reliable for the latter, 
but a mercury column should be used. The electric output 
used should be net, that is kilowatts for excitation should 
be deducted from generator output. All instruments 
should be calibrated before and after the test. Before 
starting, the turbine should be inspected, and the interior 
examined to see that the buckets have not been damaged. 
Any necessary adjustments should be made before testing 
and not altered afterward. Turbines should be tested 
under the conditions of operation, as corrections for con- 
ditions are objectionable and vary with different machines. 
The corrections for steam pressure, moisture and super- 
heat are less liable to mislead than that for varying vacuum. 
Steam may be measured by meter with proper precautions, 
and is a valuable check in any case. The electrical output 
should not be measured with switchboard instruments. 
Direct. current should be measured with shunts giving 200 
millivolts drop, and portable [instruments should be 
generally used. Stray fields must be avoided, and the errors 
of shunts watched. such as distribution of current and 
thermal effects. If instrument transformers are used for 
alternating current, their calibration must be known for 
the conditions of use. A test should be made on non- 
inductive load when possible, and the voltmeters and 
ammeters are then a check on the wattmeters. The use of 
watt-hour meters should be avoided, since these are in- 
ferior to the best indicating meters. If the load is very 
fluctuating the watt-hour meters may be preferable: and 
if used, they should be checked at the frequency, voltage, 
wave form, etc., used in testing. Single-phase instruments 
are to be preferred to polyphase anstrumenits. 
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Accuracy of Data. 


In the course of the discussion which followed the 
reading of the paper, Mr. W. L. Robb submitted a few 
points of disagreement. While concurring with Messrs. 
Dickenson and Robinson that the steam conditions during 
test should be as nearly as possible the conditions under 
which the turbine is normally to operate during service, he 
urged that the generator should be loaded during test with 
a load of approximately the same power factor that would 
be met with in the normal operation of the plant. Mr. 
Robb also urged that all instruments on whose readings 
the calculations of efficiency are finally based, should be 
calibrated before and after the test, not excepting series 
transformers. Neither steam-flow meters nor watt-hour 
meters shoüld be used as a basis for the final calculation of 
the efficiency of the set though it would be found con- 
venient to have both instruments in service at the time of 
the test. Frequently some irregularity in operation or in 
conditions of test will be indicated more promptly by these 
instruments than from the periodic readings of the indicat- 
ing wattmeters and the weights of steam. At the completion 
of test, data will be available for determining the accuracy 
of the steam-flow and watt-hour meters. The time to 
prepare for a test is before the turbogenerator and its 
auxiliary apparatus, including steam piping and switch- 
board, are installed. A few extra valves of relatively small 
cost will greatly facilitate blanking off the apparatus under 
test from the rest of the power-house equipment, and no 
test is worthy of the name if reliance i8 placed on all valves 
being tight. Little, if any, attention, added Mr. Robb, is 
usually given in switchboard design, to making provision 
for the introduction in the circuits of standard series 
transformers or instruments, either for use in efficiency 
tests or in calibration of switchboard instruments ; and 
he submitted that a slight and inexpensive change in the 
design of the disconnecting switches now commonly in- 
stalled would greatly facilitate the use of standard in- 
struments at times when their use is desirable. Measure- 
ments of feed-water he declared to be unreliable, as the 
quantity of water in the boiler is usually determined by 
the height of water in the gauge. The height of water in 
the gauge is not only a function of the quantity or weight 
of water in the boiler, but also of the temperature of the 
water and the rate and point from which the steam is 

taken from the drum. It is convenient during test to work 

up data as rapidly as possible, to enable one to plot the 
steam flow as a function of the kilowatt output, selecting 
scales that give approximately a 45" slope to the line. 
Any irregularities occurring during test, such as abnormal 
leakage in the condenser, will be apparent in irregviarities 
in the points of this line, and much time will be saved in 
removing the causes of these irregularities. It 1s good 
practice to work out the results to be obtained from obser- 
vations every 15 min. and to eliminate 1n the final calcu- 
lation all observations taken before the results obtained 
for successive intervals became uniform. This has usually 
meant the elimination of the observations taken during 
the first hour, and sometimes during the first two hours. 
A run of one hour after the conditions have become con- 
stant would give sufficient data for a calculation of the 
efficiency, provided a surface condenser 1s used. 


Tests under Every-day Conditions. 


In connection with this subject it is interesting to note 
that an almost contemporaneous meeting of the 
American Society of Mechanical Engineers, the testing 
of a 9,000 kw. turbogenerator set and of a 10,000 kw. 
steam turbine at the plant of the City Electric Company 
of San Francisco were described by Mr. F. H. Varney and 
Mr. 8. L. Naphtaly of that city. In this case the tests were 
made under loads representing every-day operating con- 
ditions. The turbogenerator described by Mr. Varney 
was that installed at Oakland. When operating at 175 Ib. 
gauge pressure, 125° F. super-temperature, 28-in. vacuum, 
the steam consumption in pounds per kw.-hour was 
guaranteed not to exceed 16-75 at an output of 5,000 kw., 
16:40 at 7,000 kw. and 16:40 at 9,000 kw. Under test at 
a load of 6,922 kw. the consumption was found to be 16-06 
lb. per kw.-hour, while at a load of 8,775 kw. it was 15-95 Tb. 
With corrections based upon 1°% m i 10°, change in 
pressure, or for each 12:50" supertemperature, and upon 
]:08 Jb. per kw.-hour for each inch change in vacuum, the 
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corrected consumption was 15:42 Ib. per kw.-hour at the 
load of 6,922 kw. Mr. Naphtaly outlined the design and 
operation of a complete-expansion, double-flow horizontal | 

estinghouse turbine of 10,000 kw. normal rating installed 
in 1909 in the main generating station of the City Electric 
Company, San Francisco. The guarantee stated that the 
consumption should not exceed 16:2 lb. per kw.-hour at 
5,000 kw., 14:3 lb. at 10,000 kw. and 15:3 lb. at 15,000 kw. 
when operating at a steam pressure of 175 lb. gauge, 100* F. 
supertemperature and 28-in. vacuum. The generator was 
a 60-cycle, three-phase, 11,600-volt machine having an 
electrical efficiency of 92:22, at one-fourth load, 97.6? 
at full load and 98-2°,, at one and one-half load. The tests 
showed the following steam consumption at the loads 
indicated : 15:655 lb. per kw.-hour at 5,333 kw. ; 14-572 
at 9,173 kw. When corrected for changes in vacuum, super- 
temperature and pressure the values become 15-21 and 
13:88 at the loads recorded. The corrections were based 
on 1% change in steam consumption per 10° in ue 
temperature, 4°, for 10-lb. change in pressure and 3% a 
full load and 6", at half load for each l-in. glance in 
vacuum. 


YEAR BOOKS, CALENDARS, ETC. 


Messrs. Clure & Whitfield, of Stockport : “ Self-opening 
pocket diary and note book.” Small book, bound in leather, 
containing calendar, diary (3 days to a page). and use ful 
tables. 

“The Distington Multiple Boiler Explosion and other 
Multiple Boiler Explosions,” By E. G. Hilher, chief engi- 
neer National Boiler and General Insurance Company. 
(Price Is.). 

A careful report, illustrated with diagrams and photo- 
graphs, of the Distington boiler explosion, which possesses 
many points of interest; together with an annotated 
record of other multiple boiler explosions. 

“ The Practical Electrician's Pocket Book and Diary, 
1911." (London: Rentell & Company. Cloth, 1s. ; leather, 
ls. 6d. net). 

This handv little annual once more makes its appearance 
and will prove as welcome as ever to a wide circle of busy 
men. [t contains calendar, diarv on squared paper, 
* Materials, Requisition and Reminder” forms, and over 
300 pages of technical memoranda and illustrated tables. 
It is certainly “ good value for money." 

** Transactions of the Institution of Engineers and Ship- 
builders in Scotland.” Vol. 53, 1910. 

This well-edited, portly volume contains papers read 
before the Society, the annual report and other official 
information. 

“The Journal of the Municipal School of Technology, 
Manchester." Vol. 3, 1910. 

Contains papers covering the whole field of study carried 
on at the School. Among the electrical subjects treated 
are * Flash-over Voltages,” by Mr. J. Lustgarten, “ Electric 
Traction. Vagabond Curgents. " bv Mr. J. G. Cunliffe: 
“ Design of Small D.C. Machines,” by Mr. B. E. Scott and 
J. Hargrove; ` ‘Single-Phase Railways,” and * Utilisation 
of Exhaust Steam for Electric Driving." 

The Electric Power Storage Company, Ltd.; Large 
desk blotting pad, with movable calendar, and book 
attached on left-hand side containing. postal information, 
ruled papers for Cash Memoranda, Addresses, and Diary, 
interleaved with blotting paper. A most useful business 
companion. 

The British Thomson-Houston Company, Ltd. :  Colherv 
Calendar for 1911." The large monthly sheets are 
illustrated with various B.T.H. electrical installations 
in collieries. The Calendar should therefore, be of par- 
ticular interest to colliery owners, managers and others 
in any official capacity connected with the mining industry. 
We may mention that a copy will be sent post frce to any 
colhery upon application being made to the Publication 
Department, B.T.H. Company, Ltd., Rugby. 

The Dussek Bitumen Company, Deptford : Selt-opening 
pocket-book and diary. containing a collection of tables, 
and also * Daily Wants Dictionary. 

Johuson & Phillips, Ltd. : Neat vest pocket diary and 
engagement book, with calendars for 1911 and 1912. 

The Atlas, Metal & Allovs Co., Ltd., hang up calendar, 
with reversible date. dax and-;month, cards. 
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STOKING WITH CHEAP FUEL. 


By G. Basil Barham, A.M.I.E.E. 


Every engineer pavs special attention to the condition 
of the plant in. his charge, and no opportunity is lost of 
Improving its efhciency. The severe competition to which 
every industry is subjected has made it imperative for the 
costs to be cut down wherever possible, and a keen 
eve is consequently kept upon the engine room and its 
staff. At the same time it must be admitted that many 
engineers do not appear to realise that the cost of steam 
is the most important item in connection with the engine 
house. [t would certainly seem probable that in many 
cases better results would be obtained if some of the careful 
attention that is always given to the engines were given 
to the stoke-hole instead. 

Under the usual working conditions as regards feed- 
water and pressure, 1.000 heat units are required for the 
production of a pound of steam at a pressure of from 
No to 125 lbs. A mechanical horse-power is equal to 2,545 
heat units per hour. But a simple high-speed engine uses 
from 30 to 45 Ibs. of steam per horse-power, and a com- 
pound high-speed engine from 21 to 27 Ibs. Consequently 
with the former type of engine about 6-5°,, and with the 
latter about 10°, only of the steam energy is used. It 
has been calculated that if 709, of the heat contained in 
the coal was used in raising steam at 80 to 125 Ibs. pressure, 
then the simple engine used only about 4.50%, and the 
compound about 7°, of the energy in the coal. This means 
that in the one case 95-5°,, and in the other 93°, of the 
heat energy contained in the fuel is lost. 

It will be seen, therefore, that even if it were possible 
to increase the efficiency of the simple engine by 33°,, 
only 6", of the energy in the coal would be utilised ; and 
only 93", if the efficiency of a compound engine were 
increased by a similar amount. That is to sav that the 
loss would only be reduced to 94 and 90-66°, respectively. 
Asa matter of fact, with even the best reciprocating plant 
in. use to-dav a loss is made of 89-6°,. If, on the other 
hand, it were possible to obtain double the amount of 
steam from a given weight of co l, or the same amount of 
steam from a coal of onlv half the price, then the losses 
would be reduced to TM . Further, when some device 
is adopted for improving the efficiency of an engine, it 1s 
only of value when actually at work. If improved ethciency 
can be obtained in connection with steam raising, it is a 
saving that is going on even when the engines are not 
running, but steam is being kept up for emergencies. 

It may be said that the smaller the percentage of volatile 
matter in any fuel the greater the proportion of heat that 
is yiven to the boilers. Bituminous coal contains a high 
percentage of volatile matter and, unfortunately, no means 
of firing has been devised that will ensure the perfect 
combustion of this class of coal. A large proportion of the 
hydrocarbons which may amount to as much as 40°, of 
the weight of the coal escape up the chimney in an imper- 
fectly burnt condition. It is almost impossible. even with 
the most careful stoking, to obtain over 65°, boiler efficiency 
from bituminous coal.and asa general thing the percentage 
14 much below that figure. With anthracite the loss is 
not so great, as this coal seldom contains more than one- 
third of the volatile compounds that are present in bi- 
tuminous coal. A greater proportion of its heat, amounting 
in. «ome cases to NO", is therefore utilised in steam raising. 
Anthracite contains a high percentage of fixed carbon 
wich rs completely consumed in the firebox. 

Tue best means by which to reduce the loss due to the 
ewape of the volatile hydrocarbons when small soft coal 
is being burned, is to adopt the coking method of stoking. 
In this. the fire is built up in wedge form, a thin laver of 
coal being spread near the bridge of the furnace, gradually 
increasing m thickness towards the firebox door. The 
Jaws from the green mass of coals are thus forced to pass 
over the thinner and incandescent laver near the bridge, 
arth the result that they are almost entirely consumed. 

Toe coal may be massed near the front end of the grate ; 
and the fire should be left to itself until the steam gauge 
enews that the pressure is becoming slightly reduced. The 
coke mass should then be pushed a few inches nearer the 
bridve wall, and any portions of the grate surface that 
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have become bare should be covered with fresh fuel, and 
a fresh supply of the small coalshould be heaped in front 
of the wedge. It will be seen that more air finds its way 
through the thin laver of fuel near the bridge than through 
any other part of the wedge ; the back of the firebox is, 
consequently, the hottest portion, and the gases from the 
green coal are forced to pass through this. 

If the coal is very small, it frequently happens that a 
sufficient quantity of air is unable to make its way through 
the mass, with the result that the fire burns too slowly. 
In such a case, the slice-bar should be used and pushed 
between the firebars and the coked fuel, which should. be 
gently lifted from the bars. The slice should be worked 
from left to right across the firebars, but on no account 
should the coked mass be broken up. If it does become 
cracked on the surface or broken in any part, a shovelful 
of fuel should at once be heaped on the opening, otherwise 
the air will be drawn freely through the crack. Ef this 
i8 allowed to continue, the fuel will be rapidly burned 
away at that spot and a bare patch left through which 
cold air will pass which will have a cooling effect on the 
firebox. 

Bituminous slack or dust can be easilv and efficiently 
burned in this way. It will be necessary to thoroughly 
wet the fine fuel, and to first build up a hot fire in the 
furnace with ordinary lump coal. When this has thoroughly 
burned through, the wet fuel should be heaped on as above 
described, care being taken to apply it thinly at first and 
not to attempt to form it into a wedge-shaped mass until 
a glowing foundation has been obtained. As soon as flames 
are to be seen on the surface of the fuel it 18 a sign that 
the volatile hydrocarbons are being burned, and fresh coal 
should then be added, thinly towards the bridge and 
thickening slightly towards the firehole door. 

In a comparatively short space of time a heavy and 
intensely hot fire can be built up which will require the 
minimum of attention and be highly efficient. 

Hard coal dust can be burned in a similar manner when 
mixed with an equal quantity of soft bituminous slack, 
and well wetted. 

If anthracite coal is being used, a different method of 
stoking can be adopted with advantage. With anthracite, 
as with bituminous coal, it is necessary that a portion at 
least of the furnace must be kept at the highest possible 
temperature in order that the gases given off may be 
ignited and as much as possible of their heat value obtained 
before they pass into the flues. 

A clear fire should be built up which should not be thick, 
but should be, on the contrary, as thin as possible com- 
patible with keeping the firebars covered. A thin layer of 
anthracite should then be shovelled along so as to cover 
one side of the furnace, and should be allowed to burn for 
a few minutes. When well ignited, a thin laver of coal 
should be shovelled on the other side of the furnace. Each 
succeeding charge should be slightly thicker than its pre- 
decessor, and a gradually increasing interval should elapse 
between each stoking. Ultimately a requisite thickness of 
fuel will be obtained, of which one or the other side will 
always be at an extremely high temperature, which will 
ignite the gases given off from each new layer of coal. 

When the fire is in this condition, anthracite slack can 
be used, and an expert stoker can spread a small quantity, 
such as a shovelful, evenly over one half the fuel surface. 
If the stoker is unable to throw so small a quantity evenly, 
he must practise until he is able to do so, and the practise 
should be carried out in both right-handed and left-handed 
fashion. 

It may be urged against this method of firing that it 
would be necessary, when such small quantities of coal 
were used, to open the firehold door very frequently. and 
so cause loss of pressure through the admission of cold air. 
It mav be pointed out that the above remarks only refer 
to boilers that are working under light loads or in which 
it is desired to keep up steam for an emergency or to come 
in and take up part of a gradually increasing load. With 
a boiler in full work the firing would necessarily be heavy ; 
but even then it is not true economy to shovel in large 
quantities of coal to avoid opening the door too frequently. 
An expert fireman can throw in coal very quickly, and 
although the cooling etlect is appreciable, it is not serious 
when the stoking is done with judgments 

Coke screenings, eitherjby themselves! or, nüxed^ with 
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hard or soft coal slack, are capable of giving an intensely 
hot fire. Coke has an exceptionally high percentage of 
fixed carbon, and contains very httle volatile matter. Coke 
dust has about the same British thermal units per pound 
as anthracite slack, viz., 12,000, and as it costs very little, 
considerable economy should be effected by its use. In 
connection with this fuel it must be remembered that 
sulphur has a harmful effect upon boilers and tubes, and 
also on the smoke stack, if it should be of steel. Some 
coals contain between 3 and 4°% of sulphur; coke dust, 
on the other hand, never contains more than 1?5, and 
seldom so much as that. 

Coke screenings used by themselves should be only 
slightly wetted before being burned. It is difficult owing 
to the porous and absorbent nature of coke, to thoroughly 
wet every part of a heap unless it 18 well mixed with a 
shovel as the water is being applied. The better way, when 
coke dust is being used in conjunction with coal slack, 
is to well wet the latter and then mix in the coke screenings, 
When firing a mixture of coke dust and coal slack, it should 
be remembered that coke is more porous than coal, and 
that, consequently, a thicker layer of the mixture should 
be used. 

Coke screenings give but little ash or dust, and when 
used with coal slack form a caked mass in the furnace. 
The amount of ash is reduced in manv cases by as much as 
5095. As an inspection of the ash heap of the average 
central station shows, the presence of a considerable pro- 
portion of unburnt coal, this feature in connection with 
the use of coke dust should be appreciated at its true value. 

The design of firebars and the proportions of grate 
openings for the different kinds of fuels have not been 
dealt with, but the writer hopes that sufficient has been 
said to show that central station engineers might with 
advantage carry out a few experiments with a view to 
ascertaining whether a cheaper fuel, under altered con- 
ditions of stoking, might not give as good results as the 
more expensive grade employed. 


PERSONAL. 

Mr. T. H. Roberts-Wray, who has been with Messrs. 
Crompton & Company as chief representative for eight 
or nine years, has severed his connection with that company 
and has started on his own account as consulting and 
inspecting engineer, at 15, Leadenhall-street, E.C. Mr. 
Wray has had a large and varied experience in marine and 
general engineering work, and particularly in regard to the 
requirements of the British Admiralty and other foreign 
Governments. 

Mr. Duncan Maclennan, A.M.I.E.E., Glasgow, has been 
appointed burgh electrical engineer for Oban out of 171 
applicants. 

Mr. Slater, Tramways Manager of the County Borough 
of Burton-upon-Trent, has received news of the safe 
arrival of Mr. Pringle and family at Melbourne, Australia, 
and kindly sends us the following details :—It appears that 
Mr. Pringle proceeded at once to take up liis appointment 
as General Manager and Engineer of the Electric Supply 
Company of Victoria, Ltd., which is controlled by a board 
of directors on this side. Mr. Pringle will be responsible 
to the company for the general management of their 
electric light, power and tramway undertakings in the 
city of Ballarat, which is situated some 75 miles from 
Melbourne, and the city of Bendigo, which is situated some 
70 miles from Ballarat. He will also act as consulting 
engineer of the clectrical undertaking at Koolgardie, Western 
Australia. The capital of the company is nearly half a 
million, and they at present operate some 224 route miles 
of track with some 54 cars, which include 18 trailers. There 
is at present a good demand for lighting, and a certain 
amount of power, and it is anticipated that there is a 
considerable amount of work to be done in this direction. 
Mr. Pringle will be resident at Ballarat. which 1s a very 
beautiful city. and healthily situated on the slopes of 
the Australian Alps, some 1,500 feet above the sea-level. 
The citv is styled the “ Garden City of Victoria,” owing to 
the beautiful manner in which it is planned. 

Mr. W. 8. Wilson has resigned his position as Outside 
Manager of the electrical department of Messrs. Clarke, 
Chapman & Company, Ltd.. to take up the position of 
Branch Manager for Messrs. Johnson & Philips, Ltd., at 
44b, Blackett-street, Newcastle-on-Tyne. His telephone 
No. 1s Central 1691. 
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FAULTY CABLES IN AUSTRALIA. 


The Minister of Customs for the Commonwealth of 
Australia has found it necessary to officially take notice of 
the importation of large quantities of faulty insulated 
electric wires and cables. Importers have been notified 
that they should safeguard their business interests by 
having adequate tests applied to consignments before 
taking delivery. Towards the end of 1908 the Fire Under- 
writers’ Association found it necessary to issue more 
stringent rules with respect to electrical installations, 
whether for lighting or for power purposes, owing entirely 
to the grent risks involved through imperfect insulation. 
As was pointed out in our issue of January 13, 1909, the 
insulation in the cheaper grades of wire and cable is apt 
to be of the poorest quality, and sometimes there is remark- 
ably nttle of it. In order to make up for the 5 per cent. duty 
imposed the insulating material is impoverished with 
respect to its rubber contents, and the quantity also is 
reduced. The quality of the rubber is not easily perceived 
when new, and even 1-40th part of an inch is barely 
perceptible to the eye or touch, even on an 18 gauge insulated 
wire, but if a micrometer gauge is used, it 18 easily found 
that the thickness of the rubber under the braid and tape 
is often only 22 to 24 mils. thick, instead of 35, as specified 
by the rules for an 18 gauge wire. Other sizes will be 
found to vary similarly. But as the new rules of the 
association. distinetly specify the thickness of dielectric 
and the minimum insulation resistance to be provided, 
it is a matter of prime interest to those responsible for 
electrical installations to see that the material emploved is 
up to the standard. Some interesting notes on the testing 

of wires and cables are contained in the article above 
referred. to. 

We uuderstand that the incriminated articles are not those 
of British manufacture. 


ELECTRICITY IN OIL PRODUCTION. 


At the meeting of the Baku branch of the Imperial 
Russian Technical Society, we learn from the “ Financial 
News," a Russian mining engineer, Mr. I. Pilkevitch, 
read an interesting paper on “ The Comparative Value of 
Steam and Electricity in Reclaiming Oil," a question of 
the utmost importance to those interested in oil production. 
The history of the application of electric energy to oil 
production dates from 1901, but the new method had not 
been widely adopted until the Russian “ Electric Power 
Company " started its large power stations at Bailoff and 
Belvgorod. Tn 1907 the total amount of oil baled by 
electrically-driven machinery reached 62,200,000 poods ; i 
1908, 80,600,000 poods; and in 1909, 95, 900.000 Dodd 
from which it will be seen that the application of electric 
energy to oil production is growing from year to year. The 
experiments conducted by Mr. Krassin (a mining engineer) 
in the oilfields of the Caspian and Black Sea Oil Companv 
have shown that the expenditure of electric power on each 
1,000 poods of oil reclaimed amounted to 188-320 kilowatt- 
hours, according to the efficiency of the baling machinery. 
Mr. Pilkevitch himself, on the strength of his own experi- 
ments, places the figure as high as 453 kilowatt-hours. 
The average price of electric energy during 1907-1909 was 
9:4 kopecks per kilowatt-hour. This makes the maximum 
cost. of production 42:58 roubles per 1,000 poods. Now, 
during the same period the average expenditure of oil 
fuel in reclaiming oil by steam-driven machinery was 
154 poods per 1,000 poods, valued at the average Dane 
price of oil for the period (27:35 kopecks per pood), a 
42:05 roubles. Taking into account that the working 
expenses and repairs of steam engines are much higher 
than those of electric motors, it becomes obvious that iu 
oil production electric power is much more economical than 
steam power. At present 23 oil-producing firms in the 
Baku area alone are working their baling machinery by 
electricit v. 


VACANT SCHOLASTIC APPOINTMENT. 


We learn that the council of the South African School 
of Mines and Technology, Johannesburg, will, in February 
next, proceed to the appoint ment of a Professor of Electro- 
technics. Candidates must send in their applications by the 
end of NS The salary offered is £1,000 per annum, 
with permission to the holderto-earry on a limited amount 
of private practice. 
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Business Notes and News. 


LIGHTING AND GENERAL. 
HOME. 


Actos, The terms of the proposed transfer of the Acton 
District Council's electricity works to the Metropolitan Electrical 
Supply Company have been published, together with the Bill to 
sanction the agreement. The purchase price is £5,000, of which 
O90 will be paid immediately and the balance in. annual 
instalments, The Council ix given the right to repurchase the 
undertaking at the expiration of 42 vears. ‘The expenses. of 
the transfer are being berne by the company. Opposition is 
threatened. 


HBrsc&root. The Corporation have decided to proceed 
with the plan to provide a hundred. electrically synchronised 
clocks an different: parts of the town. 


CiaRtastE. It has been decided to apply to the Board. of 
Trade for a Provisional Order authorising the Corporation to 
supply electricity for publie and private purposes within such 
pert of an area of the Carlisle Rural District Council as lies 
within a radius of two miles from the Cathedral. This includes 
hye villages, The Corporationa would undertake to lay within 
a specited time feeder cables along three principal roads, at 
an estimated outlay of £2,300, 


East Ham. The total income of the Borough's electricity 
works for the vear ending March 31. amounted to £24,893, 
including £90,002. from tramways, £3,872 from public lighting, 
£10,561 from private lighting. £383 from hire of arc lamps, £974 
from power, £200 from artisans’ dwellings and slot meters. The 
expenditure amounted to £14.087.. Out. of the gross profits 
£1.89) was transferred to the general district fund and £1,962 
carried forward. In spite of a slight increase of revenue there 
wan A drop from 9:4 per cent. to 8:5 per cent. gross profit on 
capital. 


EritH.-—The Council have placed a transformer of increased 
capacity in the sub-station at Messrs. Vickers, Sons and Maxim’s, 
st. John’s Works to cope with the demand for current. 


Faversuam. —The Electric Light Committee reported that 
according to the Engineer the laving of a cable and erecting 
five lampe in the Lower-road would cost £132, but that if the 
Board of ‘Trade would consent to an overhead cable the cost 
would only be £50. The Committee recommended that applica- 
thom be made to the Board of Trade for permission to erect an 
overhead cable and that no further steps be taken until a reply 
had been received from them. 


Foc HABERS. -In order to overcome the drawbacks associated 
with the hydro-electric station here. resulting from the freezing 
of the Spey in winter and the occasional insufficiency of water 
in the early autumn, a stand-by plant has been installed, con- 
«ting of a direct-coupled generating set. The boiler and ei gine, 
120 h.p.. are by Messrs. Williams & Robinson, and the 175 ampere 
stuint-wound dynamo by Siemens. 

6 RIMSBY.— Mr. W. A. Vignoles has submitted a scheme to 
has Council for the supply of electric light to the stall-holders 
in the market, 

LoNpoWN: CRIPPLEGATE.—At the quarterly vestry meeting 
it wa» stated that the Christmas quarter gas bill in 190) was 
£12 t. 2d., but the Christmas gas and electricity lighting bill 
for 1910 was only £8 15s. 4d. 

LONDON: NT. GEORGE'S, Mike ExNp.— The Guardians propose 
advertising for tenders for the installation of electric light in 
toer establishments. 


7». 


Pi wort- Cable extensions in Exeter-street, St. Jolin’s-road 
ated Alma-street are being carried out at an expense of £68. It 
was decided to advertise for tenders for the supply of meters 
at the expiry of the present contract on March 31. 


RHoNpbps.. The Council have unanimously agreed to supply 
to the Board of Trade for a Proportioual Order under. the 
Electric Lighting rights authorising the Council to generate 
and supply electricity and electrical energy for all public and 
private purposes within the Rhondda Urbaa area. 


STAISLAND. A rather astute bargain has been struck by 
the Council who were asked by the Hudderstield Corporation 
for permission to supply residents on New Hev-road and the 
nerth-west side of Lindley Moor-road with electricit v. It was 
resedved that " permission be given on condition the Corporation 
give Cas Council. permission to supply. the residents in the 
Councils district with water from the Ntaiiland mains.’ 


WiwuBrEDoON,. Tae Borough Council propose extending 
their. electric mains to Merton Hall-road, Kingston-road, Tne 
Cnase, and Quintin, Richmo wd, Chatsworth and Oxford-avenues 
wittun the Merton District Councils area. 


Waeompe, The Towa Council 
agreement with the Wycombe 
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Company. Ltd., for public lighting for a period of seven years 
on existing terms, but subject to the proviso that all street 
lamps shall be kept alight until midnight, and that in certain 
cross roads and important places the lamps should be of double 
their present candle- power. 


OVERSEAS. 


OTTAWA.- A charter has been granted to the Central Camula 
Power Company, Ltd., with a capital of 10,000,000. dollars 
(about £2,030,000). The company has power, among other 
things, to construct, acquire and work machinery and appliances 
for the production of electric, bvdrauhe or other power, and to 
construct and work telegraph or telephone lines. 

Potosi, Borivias.-- The British Viee-Consul at Sucre. reports 
that the contract for the electric lighting and power installations 
for Potosi has been given to a local firm, who probably have ob. 
tained the concession for some European concern. Work is already 
in progress on the reservoirs and. canals. Good opportunities 
for similar installations, as described in. the Sucre consular 
report for the vear 1907 (Foreiga Office, Annual Series, No. 
4,128) are still to be found in the mining districts, but intending 
contractors would do well to study personally the special con- 
ditions obtaining in Bolivia. 

St. PETERSBURG. The new waterworks on the banks of the 
Neva have been opened. The plant. comprises an ozore ap- 
paratus, using current at 9.000 volts, for purification purposes. 
This equipment has been supplied by a German firm. 

SYDNEY, NEW SoUTH WarEs.—The Public Works Department 
are advertising for tenders (to be opened on January 16) for 
the supply of a hydro-electric generator. transmission line and 
pumping machinery for use in connection with the water supply 
to towns north of Wollongong. 


TRACTION. 
HOME. 


East Ham.—The Borough Tramways brought in a revenue 
of £53,337 for the year ending March 31, while the expenditure 
was £41,165. After placing £1,775 to sinking fund account 
and £2,985 to repayment of loan account there was a balance 
of £732. 

LkEDs.— l'he Tramways and Electricity Committee of the 
Leeds Corporation have had under consideration plans relative 
to a proposed re-arrangement of the tramway track in New 
Market-street, Kirkgate, and Call-lane. The Committee have 
approved of the scheme, and have passed a resolution that the 
general manager prepare and submit estimates of the cost of 
the work, and that the Town Clerk be instructed to serve the 
necessary notices upon frontages in Call-lane, and to make 
application to the Board of ‘Trade for t! eir approval of the 
proposed alterations and additions. 

Luaxpupno.— The Light Railway Company have been 
supplied with a list of repairs considered necessary by the 
Council, and requested to have these carried out before Easter. 


Lobo:  HawwERSMITH.—' The Borough Council have 
renewed their application to the Board of Trade for the nomina- 
tion of a referee to determine the difference that has arisen 
between the council and the London United Tremways Company 
with regard to the condition of the tramway tracks belonging 
to the company in the borough. In a letter to the Board of Trade 
the company state that it is their intention to keep the tracks 
in a proper state of repair, and add thet probably negotiations 
for the purchase of the Hammersmith lines by the London 
County Council will shortly be completed. The Council state in 
reply “that the tracks and rails are now in so defcetive and 
dangerous a condition. generally. that. the only effective and 
Satisfactory way of deeling therewith is to reconstruct and to 
relay tlie paving throughout the whole length of the tracks in 
respect of which representations have beca made by the Council 
to the Board." 

SCARBOROUGH. Mr. S. Jones, deputy Town Clerk, has been 
granted a summons against the Scarborough Tramway Company 
under section 982 of the Tramways Act of 1902, which stated 
that the Company should provide such service of cars as might 
reasonably be required in the publie interest having regard to 
the population and tlie reasonable requirements of the locality and 
other circumstances. The Company was liable to a penalty not 
exceeding £5 for every day the cars ceased. Mr. Jones explained 
that the Board of Trade order was dated November 19, but he 
was claiming from November 22.. The case will, it is understood, 
come on, on January Tt. 

STAINLAND.—The District Council have requested the Halifax 
Corporation to. continue their tramway from West Vale to 
Stainland, and have offered a subsidy of à penny rate, amounting 
to about £75. 
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OVERSEAS. 


BERNE.—4A decree has been issued granting to the Zurich- 
Oerlikon-Seebach Electric Tramway Company permission to 
extend their lires from Oerlikon to Affoltern, near Zurich, and 
from Schwamendingen to Dübendorf. The total length of line 
is about 10 miles, and the cost of the work is estimated at 
991,000 francs (£39,640). 


HownaH.—The installation of the electrical plant in the 
northern portion of the rew Howrah Station, East Indien 
Railway, including lights, fans, switches, conductors, etc., has 
been completed. 


COMPANIES' MEETINGS AND REPORTS. 


COSTA RICA ELECTRIC LIGHT AND TRACT:ON. 


The directors report for the year ended June 30, 1910, 
that the net earnings in Costa Rica. after charging all 
expenses incurred, amount to £14,529, as compared with 
£13,938 for the previous year. These figures do not represent 
the whole improvement in the company's trading profits, 
as the directors have deemed it advisable to write off 
various items in the shape of unpaid claims hitherto held 
in suspense. The volume of business exceeded that of the 
previous year bv approximately £4,000. The station 
plant was worked to its full capacitv, so that no further 
expansion of business was possible, the increased revenue 
having been principally obtained from the Guadelupe 
Tramway Extension, which is practically a day load. 
It should be borne in mind that the earnings from this 
source are for eight and a half months onlv of the year 
under review, the service having commenced on October 12, 
1909. Work on the new power development at El Brasil 
has continued throughout the vear, and is still in progress. 
The greater portion of the installation has been completed. 
The lining of the tunnel and the making of the weir are the 
enlv heavy items still remaining. From inquiries received, 
the directors have reason to believe that a considerable 
business may be obtained for bulk supply when the work 
is completed. As far as can be foreseen, this should not be 
later than Julv, 1911. Up to the end of June last £58.100 
of the prior lien bonds had been issued for the tramway 
extension and the Brasil development, and a further 
£16,900 have since been taken up. 


BRITISH POWER. 


The report of the British Power Company, Ltd., 
states that during the year to June 30 the Board have 
used their utmost endeavour to place upon a more 
satisfactory footing for realisation the remaining 
undeveloped assets of the companv. As soon as the 
Fife Electric Power Company has settled with bankers 
certain loans incurred some years ayo, the shares in the 
new Fife Tramway Light and Power Company will be 
issued to this company in exchange for its present holding. 
The directors are advised that the new company is doing a 
satisfactory business. To enable the necessary finance to 
be procured for the Llanelly and District. Electric. Light 
and Traction Company, the directors have ayreed to 
accept Deferred Ordinary shares in place of the Ordinary 
shares held, and the prospects of that company are now 
looking more favourable. The directors hope to be able 
shortly to announce the completion of the arrangements 
to place in a strong financial position the Nottinghamshire 
and Derbyshire Tramways and the Derbyshire and Notting- 
hamshire Power Company, which should materially improve 
the value of this company's holdings in those companies. 
The Board have recently with regret had to agree to accept 
Ordinary shares of a very greatly reduced face value in 
place of this company’s considerable holding of Deferred 
shares in the Cleveland and Durham Electric Power, 
which, although ranking in advance of the shares pre- 
viously held, still represents a considerable loss, 


ARON ELECTRICITY METER. 


An extraordinary general meeting of the Aron Electricity 
Meter, Ltd., was held last week at Winchester House, Old 
Broad- street, E.C., for the purpose of considering and, if 
thought fit, passing the following resolution :—‘ That the 
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directors be, and they are hereby, authorised to increase 
the share capital of the company to £350,000 by the creation 
of 100,000 Ordinary shares of £1 each." Mr. H. Hirst 
(Chairman of the company) presided. 

The. General Manager and Secretary (Mr. 
having read the notice convening the meeting, 

The Chairman said: We are assembled only to pass a 
formal resolution, but I would like to say a few words 
explaining why this resolution became necessary. I wish 
in the first instance, to explain that we are not carrying 
out two transactions—increasing the capital and making 
a Debenture issue. We are at present only concerned with 
making the Debenture issue, but one of the concessions 
made to applicants for Debentures is that they may, 
within a certain period, apply for the exchange of these 
Debentures into Ordinary shares. As that concession is 
being given at the price of 23s. per Ordinary share, I do 
not think present Ordinary shareholders, who have waited 
so long, are deriving any disadvantage from this trans- 
action, because I do not think any Debenture holder will 
be very anxious to exchange into Ordinary shares at 23s. 
unless he thinks, at that time, that the shares are fully 
worth that value. The ordinary shares some years ayo 
were to be had at ls.; they change hands at present at 
10s. to 13s., and those who have inspected our accounts 
seem to think it is quite reasonable that the quotation 
within à few years may be such as to tempt Debenture 
holders to make the exchange. "We have to create this 
additional share capital to carry out the conditions of the 
Debenture trust. I may point out that in 1902, which was 
our black vear, this company had a loss of £6,000, and 
many thought that our fortunes could not be retrieved. 
Since then, however, we have paid out in dividends 
£63,000 ; we have paid back out of profits all the First 
Debenture issue, £37,000, and we have put to depreciation 
—which I do not mind admitting was not depreciation, 
but was payment for additional machinery, plant, ete., 
out of revenue—the sum of £50,000. Altogether we have 
paid out since 1902 £150,000, notwithstanding that at 
that time the working capital was none too large—indeed, 
rather too little. We have increased our business to such 
an extent that for the purpose of stock we want at least 
£30,000 more than we ever had in order to cope with the 
big turnover. During the last few vears each year has 
established a record, and that has entailed an extension 
of credit which has absorbed more of the company's 
capital. Where are we to take our money from if we are 
anxious that our trade shall not be hindered and if we 
wish to do justice, not only to the Preference, but to the 
Ordinary shareholders ? It can only be done if we are in 
a position to pay out of profits which is due to the share- 
holders. 

In addition to the extension of our ordinary meter 
business, I may say that the taximeter business has ab- 
sorbed a great deal of our capital. We have some thousands 
of taximeters in use in various countries, and, as I have 
told you before, taximeters are not sold but hired out, 
and such profit on hiring contracts is usually onlv notice- 
able after about the third year. In the meantime profits 
that should be available for dividend purposes are absorbed. 
Moreover, we have found it necessary to start subsidiary 
companies in various countries. They have also absorbed 
capital—not very much, but some thousand pounds have 
gone in that direction. The old Debenture issue, which 
was made at a time when the company was in a very 
unsatisfactory state, made provision for quick repayment 
by this present Debenture issue. We can repay what 1s 
left—£23,000—im mediately, and we have easier terms in 
the new Debenture issue which will also be a great help 
to the company. With these few explanatory remarks I 
now move " That the directors be, and they are hereby, 
authorised to increase the share capital of the company 
to £350, Q00 by the creation of 100,000 Ordinary shares of 
£1 each." 

Mr. Roger W. Wallace, K.C., 


which was carried. 


M. Aron) 


seconded the proposition, 


FINANCIAL NOTES. 


CHLORIDE ELECTRICAL STORAGE.—Interim dividend at 
the rate of 6 per cent. on the preference shares, 


THE 


ELECTRICAL ENGINEER, JANUARY 6, 1g. 


Electrical Contractors’ Section. 


A Survey of New Things and Business Prospects. 


NOTION. 


Contract and Miscellaneous Advertisements shouid reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 1809, Fleet Street, London, B.G. 


CONTRACTS. - 
ILE OF BIRMING 


H A M. 
TRAMWAYS DEPARTMENT. 


The TFRAMWAYS COMMITTEE are prepared. to reccive 
TENDERS for the SUPPLY OF STORES as set forth in the 
folowing SCHEDULES during the year ending March 31, 1912 : 

Schedule No. 1. —GLASS. 

- 2.—IRON and STEEL. 
3.— LEATHER and RUBRER GOODS. 
4. —COTTON WASTE, WHITE RAGS, 


SPONGES. 
5. — PAINT, VARNISIIES, &c. 


a 6. —NPRINGS. 

" 3. —E LECTRICAL SUNDRIES. 
7 &.—OILS, GREASES, &c. 

be %—CHEMISTS’ SUNDRIES. 


T !0. —IRON and STEEL CASTINGS. 
- II.—MALLEABLE IRON CASTINGS. 
- 12. —INSULATING MATERIALS. 
d 13.— BRUSHES (including Paint Prushes). 
M 14. — FILES. 
" 15. —1I(RONMONGER Y. 
5 06. — BOLTS and NUTS, WASHERS, &c. 
Conditions of Contract and Forms of Tender may be obtained 
on application to the undersigned on and after January 2, 1011. 
The Tender, filled up as directed, must be enclosed in a sealed 
cover, addressed to the Chairman of the ‘Tramways Committee, 
ant endorsed in the left-hand corner, and delivered to the 
Birmingham Corporation Tramway Offices 147, Corporation- 
et reet, Birmingham, not later than 12 o'clock noon, on Monpay. 
January 30, 1911. 
ALFRED BAKER, General Manager. 


p??UvcH OF HAMPSTEAD. 


— — — 


TO CONTRACTORS. 

The Council of this Borough invite TENDERS for the following 
Works, Materials, or Services, for one or three vears, at the 
Option of the Council, from April | next, viz. :— 

I.— Team Work. 

2. — Yorkshire ard other Natural Footway Paving. 
3. — Artificial]. Footway Paving. 

4.— Granite Kerb and Channels. 

5.— Broken Granite and Basalt. 

6. — Koad Materials. 

7-—Thames Ballast and Sand. 

*.— Lime, Cement, and Bricks. 

*.— Wood Paving Blocks. 

0 


be> — Pitch, Tar, and Creosote Oil. 
Lt. — Removal of Clay. 

12.— Tar Macadam. 

13. — Drain Pipes, &c. 

14. — Timber and Wheelwrighta Wort, 
15. — In-infectants, | 

6. — Electrical. Engineer's Stores, 
17.—Oils for Electric Lighting Station. 
Is. — Brooms. 

34 — York Stone Landings for Vaults. 


Full conditions are contained in the Form« of lenders, which 
may be had, and further particulars obtained, on application 
to the Borough Enyineer, at the lown Hall. No Tender wiil 
be received unless on the oficial Form. ‘lenders to be delivered 
st my ofice before 4 p.m. on ‘Thursday, January 12. next. The 
‘ounci! do not bind themselves to accept the lowest or anv 
Tender. 

By Order, 
ARTHUR P. JOHNSON, 


Town Clerk. 


Teyr Hall, Haverstock Hill, N.W. 
December 28, 41910. 


, not later than March 10 next. 
‘tenders will be received. 
‘should be made to the above-mentioned Ministry. 


CONTRACTS OPEN. 
HOME. 


BinMuiNGHAM.— City Tramways Committee invite tenders for 
glass ; iron and steel; leather and rubber goods ; cotton waste, 
white rags, sponges ; painta, varnishes, etc. ; springs ; electrical 
sundries; oils, greases, etc. ; chemists’ sundries; iron and 
steel castings; malleable iron castings; insulating materials ; 
brushes ; files; ironmongery ;. bolts and nuts, washers, ete. 
Forms from the General Manager. January 30. 

DvgriN.—The Joint Committee of the Richmond District 
Asylum, Dublin, invite tenders for the equipping of the asvlum 
with electric light. Plans, ete.. from Mr. T. Tomlinson, M.1. E. FE... 
offices of the Committee, Grangegorman, Dublin. January 18. 

HasriNGDEN.— The Guardians invite tenders for the complete 
installation. of electric lighting at the Workhouse and new 
intirmary, Higher Pike Law, Rawtenstall. Particulars and 
specifications (42s.) from the Clerk to the Guardians, Union 
Oftice, Rawtenstall. January 10. 

Isi1iNaTON.— Borough Council invite tenders for the supply 
and erection of a high tension switchboard at Eden-grove 
generating station. Npecitication, etc., from Chief Electrical 
Engineer, 50, Eden-grove, Holloway. January 12. 

LoNpoN: HAMPSTEAD.—-The Borough Council invite tenders 
for (16) electrical engineers’ stores, (17) oils for electrical lighting 
station. Forms of tender from the Borough Engineer. January 
12. 

MonLEv.--The Corporation invite tenders for (1) the supply 
of materials and the construction of about 1 mile 7 furlongs of 
a single line of tramway, with loops, total about 2 miles 3 fur- 
longs. (2) For the supply of materials and erection of overhead 
electrical works necessary on the above route. Specifications 
(£10) from the Town Clerk. January 16. 

PHIBSBOROUGH, DuBLIN.—Tenders are invited for the electric 
lighting of St. Peter's Church. Particulars from Ashlin & Cole- 
man, architects, 7. Dawson-street, Dublin. January 11. 

NALFORD.— Borough Council. Air lift pumping plant. Specifi- 
cation, £2 2s., Borough Electrical Engineer, Electricity Works, 
Frederick-road, Pendleton. January 16. 


OVERSEAS. 


ADRIANOPLE.—The Turkish Ministry of Public Works invite 
tenders for a concession for the construction and working of 
electric tramways in Adrianople, and for a concession for the 
provision of electric light in the Sandjak of Adrianople. The 
concessionaire will have the right to erect hydro-electric works 
on the banks of the rivers Maritza, Arda and Tundja. Tenders, 
which will be opened on March 15, should be addressed to 
“ Monsieur le Ministre du Commerce et des Travaux Publics," 
Constantinople. Local representation is essential in the case of 
Turkish Government contracts. 

CONSTANTINOPLE.— The Ministry of Public Works invite 
tenders for a concession for the construction and working of 
electric tramways in Adana, and for a concession for the dis- 
tribution of electrical energy in the vilavet of Adana. The 
Concessionaire will have the right to erect hydro-electric works 
on the banks of the Upper Seiboun Tchai River. Tenders, which 


' will be opened on March 14, should be addressed to ** Monsieur 


le Ministre du Commerce et des Travaux Publics," Constantino- 


“ple, from whom the conditions, ete., can be obtained on payment 
| of 99s. Local representation is necessary. 


CoNsTANTINOPLE.— The Ministry of Agriculture, Mines and 
Forests, Constantinople, for the supply for the Cozli-Kilimli 


| Railway of:—(1) 8,550 metres of Vignoles rails weighing 20 


kilogrammes per metre, with accessories for the same; (2) 
three locomotives of 125 h.p., with a gauge of 1:065 metre; 
(3) 98 coal trucks, of which 80 are to be brakeless and the rest 
provided with brakes. Delivery is to be made at Cozli or Kilimli 
No date is mentioned to which 
For further particulars application 
Local 
representation 18 necessary. 

MrrBoUvkNE.— lenders. will be received by the Postmaster 
General's Department, 51, Spring-street, Melbourne, up to noon 
on March 14, for the supply and erection of installations for 
wireless telegraphy on ‘Thursday Island and on the coast of 
Papua. A deposit of £100 will be required with each tender. 
Local representation is necessary. For copies of the specitications 
and forms of tender in regard to both of the foregoing contracta, 
application should be made to the High Commissioner in London 
for the Commonwealth of Australia, 72, Victoria-street, N.W., 
where also preliminary, deposits may (be paid. 
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MELBOURNE.— Tenders will be received at the office of the 
(1) Up to 3 p.m. on 
February 7, 1911, for the supply of 250 ironclad indicators 
(Schedule No. 423) ; (2) Up to 3 p.m. on March 7, 1911, for the 
supply of a branching multiple magneto lamp signalling switch- 
board and accessories (Schedule No. 361). A deposit will be 
required on each tender. Local representation is required. 

MELBOURNE. —Tenders will be received at the office of the 
Deputy Postmaster-General, Melbourne, up to 3 p.m., on 
February 21, 1911, for the supply of 29 miles of lead covered, 
paper insulated telegraph cable (Schedule No. 404). A deposit 
of 59$ of the amount of the offer up to £1,000, aud 24°, of the 
amount beyond that sum will be required with each tender. 
Local representation is necessary. For copies of the specification 
and form of tender, application should be made to the High 
Commissioner in London for the Commonwealth of Australia, 
72, Victoria-street, S.W., where also preliminary deposits may 
be paid. 

. PERTH.— Tenders are invited by the Minister of Public Works 
of Western Australia for the supply, delivery, and erection of 
electrical pumping machinery (Contract No. 75). Tenders 
will be received by the Hon. the Minister for Works, Public 
Works Office, Perth, Western Australia, up to February 28, 
1911. Copies of the condition of contract, etc., may be obtained, 
on payment of £1 1s., from the Contractor's Room, Public Works 
Office, Perth, Western Australia. 

SAN Tuomé, PonrUGUESE West ArnicA.— The Munici- 
pality invite tenders for (5) the supply of electric light and 
power. Deposit 250 milreis (about £56). ‘Town Hall, Jan Thome. 
March 25. 

SYDNEY.— Tenders are invited by the New South Wales "tate 
Railways Administration for the supply and erection of two 
electrically-worked elevators for the Tramway Repair Shope, 
Randwick. Tenders, endorsed '' Tender for Elevators," will be 
received at the office of the Chief Commissioner, New South 
Wales State Railways, Sydney, up to noon on January 30, 1911. 
Further particulars can be obtained on application to the 
Electrical Engineer's Office, 61, Hunter-street, Sydney. 


TENDERS ACCEPTED. 


FaALKIRK.— For the Town Council. Transformers: The 
British Electric Transformer Company ; Cable Conduit Key 
Engineering Company. 

GLASGOW: Installation at new School Board offices, Bennett 
and Rutherford. 

SOUTHEND —For Town Council. One hundred sets of electric 
lamp brackets and fittings, Reason Manufacturing Company, 
Brighton. 
^J WALTHAMSTOW.— For the Urban District Council. Condensing 
plant, turbine generators, &c., Brush Electrical Engineering 
Company, Ltd., Loughborough, £6,371. 


OPENINGS FOR TRADE. 


Plant, Wiring, Fittings, Accessories, etc. 


Agreed upon. 
TOWN COUNCILS. 

| BRiGHTON.— Tramways, track rails, and repairs-—£3,700. 

BRoMLEv, KkNT.— Extensions Post Office. 

CHELTENHAM.— Mains, extension. 

CHESTER.— Tramways, track rails and repairs. 

HUDDERSFIELD.— Tramways extension- -£4,000. 

TopMORDEN.—Tenders are invited for wiring, supply and 
fixing of electrical fittings throughout the whole of the Town 
Hall offices, including the conversion of existing gas chandeliers 
in the large hall. Particulars to be had from H. Talbot, Borough 
Electrical Engineer. 


SHANGHAL—Plant. (Specifications, &c., to be had of Messrs. 

Preece, Cardew & Snell, Queen Anne's-gate, N.W.) 
Contem plated. 

BuRNLEY.—Tramways, track rails, relaying. 

CHESTER.— Refuse destructor. 

DuBLIN.—Street lighting, extensions. 

HvrL.—About £100,000. 

KENDAL.— Extensions. 

PETERBOROUGH.— Central] station extensions—£2,000. 


Agreed upon, 
RURAL, URBAN, AND DISTRICT COUNCILS. 
CIRENCESTER.— Lighting scheme. 
Contem plated. 
FINCHLEY.— Extensions—£1 5,500. 
Horsnam.—Condensing plant. Particulars to be obtained 
of the Clerk, 14. Market-place, Horsham. 
STONF.— Refuse destructor. 
PRIVATE COMPANIES. 
HARROW -Harrow Electric Light & Power Company. ex- 
tensions. 


Constructional and other work will shortly be carried out by or 
for the following authorities or firms. The amount mentioned is 
the contract price in each case. 

Anniesland: Extension premises for Barr & Stroud. G. 
Thomson, 164, Bath-street, Glasgow, £10,000. 

Avonmouth: T. B. Cooper & Company, Sun-buildings, 
Bristol. Warehouses. 

Carcroft, Doncaster: Messrs. H. Arnold & Son, Doncaster. 
Co-operative store and manager's house, £2,500. 

Clitheroe: Secondary school, Messrs, H. Littler, 16, Ribbles- 
dale-place, Preston, architect. 

Darren View: A. J. Coltorne, Swindon. 
Merthyr Town Council, £3,769 105. 


Infant School for 


Derby: Additional County offices. 
Dundee: Church and school, estimated cost, £10,000. 
Dundee: Additions to Glebelands Public Schools for Town 


Council, and offices and warehouse, &c., for Messrs. Bruce and 
Nturrock, Milnes Wynd. 

Eccles: Baths, extension. 
street, Manchester, £8,000. 

Glasgow: Theatre. J. Miller, 15, 
£24,000. 

Glamorgan : New girls! school at Treforest, near Pontypridd ; 
new school at Crynant, near Neath; new school, Gorseinon ; 
new school at Nanther, Blaengarw ; new offices at Council School. 
Specifications, &c., from T. Mansel Franklen, Clerk, Westgate- 
street, Cardiff. 


Bramfield & Smith, Cannon- 


Blythswood-square, Glasgow, 


Lincoln: Library. R. A. McBriar, Borough Nurveyor, £10,000. 

Llandudno: New church. Mr. R. 'T. Beckett, Chester. 

Maidstone, Kent: New County offices. Estimated cost, 
£50,000. 

Philipstown: New school. J. Bergin, Philipstown. 

Torquay: Abbey-road Congregational church. Tenders 


wanted for lighting and heating. Mr. E. M. Skinner, The Glen- 
kens, Warren-road. 


NOTES. 
* Tantalum " Station Lighting. 


Metal filament lamps are rapidly overhauling the less 
efficient carbon lamps, and are now being used in many 
situations which the most sanguine of electrical engineers 
did not consider possible at the time of their introduction. 
There is no doubt that the extraordinary strength of the 
“ Tantalum " lamp has been a big factor in contributing 
to this result, as the toughness of the filament has been 
demonstrated in positions where extreme vibration is con- 
tinually experienced and-also in instances where accidents 
have occurred. In these columns we have previously 
mentioned that “ Tantalum” lamps are being used on 
board ship, tube railwavs, and factories, in addition to 
ordinary house and public building installations, and we 


[11 


have reproduced photographs illustrating same. The 
latest development, however, is "* Tantalum” lamps for 
station lighting, and we reproduce here an untouched 
photograph showing one of several stations in which 
‘Tantalum " lamps have recently been installed to replace 
the ordinary carbon filament lamps; and the improved 
condition of the lighting is frequently remarked upon by 
the travellers who use the line in question. As a matter 
of fact, the contrast is so marked as to make the stations 
in which carbon filament lamps are still employed look 
quite dismal. It is interesting to note that other stations 
will be similarly improved upon in the near future, and 
it will be generally agreed that this much needed reform 
js a step in the right “direction, 
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INSULAIING VARNISHES 


Which retain their high efficiency under 


the most severe 
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working conditions. 


MAJOR & CO. LTD. 


sox CUN JOINTING COMPOUNDS 
Sculcoates, 
& BOX COMPOUNDS. HULL. 
Insulating Varnishes. DIARY. 


We have received from Messrs. Major & Company, Ltd. 
of Hull, an attractive catalogue of their insulating var- 
nishes, together with charts showing results of tests actually 
carried out. The varnishes which this firm have on the 
market are claimed to be new in their method of manu- 
facture and not subject to oxidation and brittleness under 
the action of prolonged heat. Another very important 
point is that, to ensure uniform yrades, every batch made 
is scientifically and electrically tested before being sent out. 
The firm's extensive factory is equipped with plant and 
electrical laboratories of the most modern type, and their 
large stock of material varnish ensures prompt delivery. 
Samples and further particulars may be had on application 
to the makers. 


Cable Showrooms. 


Messrs. Johnson & Phillips, Ltd., announce that they 
have opened the following branch offices, showrooms and 
stores, at which they are carrying a stock of their associa- 
tion and non-association cables, wires and flexibles, and 
various electric light and power accessories '— Birmingham : 
1X7, Corporation-street ; telephone, Central 7321; tele- 
grams, "Nelbac, Birmingham." Cardiff: 12, Castle-arcade; 
Cardiff 1957 ; *“ Selbac Cardiff." Dublin: 27, Anne-street, 
South; Dublin 2083; “ Selbac Dublin." Glasgow: 159, 
West George-street ; Central 2391; * Megohm Glasgow.” 
Leeds: 21, Bridge End; Central 4040; “ Juno Leeds." 
Manchester: 251, Deansgate; Central 4174; ‘* Selbac 
Manchester.’ Newcastle-on-Tyne : 445, Blackett-street ; 
Central 1691 ; “ Selbac Newcastle-on-Tyne." 


Siemens' Telephones. 


Messrs. Siemens Brothers Dynamo Works, Ltd., Tyssen- 
street, Dalston, N.E., inform us that they are this week 
installing an additional Exchange telephone line to cope 
with the enormous number of calls which they are con- 
tinually receiving. They also apologise to the many cus- 
tomers who have been se 'riousl y inconvenienced by the rush 
of business during the past few weeks, as many complaints 
have been received concerning the difficulty in getting 
through. Thev also state that they have arranged to still 
further increase the number of Dalston lines early in the 
New Year. 


Electric Cables. 


The Indestructible Cable Company have removed their 
offices to 20, High Holborn, W.C. 


GENERAL ELECTRIC TELEPHONE EXCHANGE. 


The General Electric Companv have, owing to the 
difficultv and inconvenience experienced by customers in 
telephoning to the head office, added another four lines 
to their large exchange. This brings up the total to nineteen 


; ; s e) 
lines. This shows an enterprise which should prove beneficial | 


to all concerned. 


SATURDAY, JANUARY 7. 

ASSOCIATION OF ENGINEERS-IN-CHARGE. —St. Bride 
Institute, Bride-lane, E.C., at 7.30 p.m., Social Evening 
and Dance. 

Monvay, JANUARY 9. 


INSTITUTION OF MECHANICAL ENGINEERS (Graduates’ 
Association).—At the Institution, Storey’s-gate, West- 
minster, 8 p.m., Mr. G. L. Copping on ‘ Air Movers." 

TUESDAY, JANUARY 10. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Students’ Section). —School of Technology, at 7.30 p.m., 
G. D. L. Horsburgh on “ Large Gas Engines." 

WEDNESDAY, JANUARY 1l. 
INSTITUTION OF ELECTRICAL ENGINEERS (Yorkshire 


Local Section).—The University, Leeds, at 7 p.m., Dr. 
Henry Stroud on “ Radio-Telegraphy." 

ASSOCIATION OF  ÉNGINEERS-IN-CHARGE. — St. Bride 
Institute, Bride-lane, Mr. A. E. Wheeler on “ Engineering 


Plant in Institutions.” 

INSTITUTION OF ELECTRICAL ENGINEERS (Birmingham 
Local Section).—At 7.30, in the English Theatre, Univer- 
sity of Birmingham, Mr. K. Fave-Hausen and Mr. G. 
Harlow on '' Merz-Price and other Discriminative Pro- 
tective Apparatus for A.C. Circuits.” 

THURSDAY, JANUARY 12. 

JUNIOR INSTITUTION OF ENGINEERS.—7.30 p.m., at the 
Royal United Service Institution, Whitehall, lecture on 

‘ Depreciation of Buildings and Machinery,” by Mr. H. F. 
Donaldson, C.B., Chief Superintendent, Royal Ordnance 
Factories. 

INSTITUTION OF EFECTRICAL ENGINEERS.—At 8 p.m., 
The Institution, Victoria-embankment, W.C., Maj. W. A. J. 
O'Meara, C.M.G., on '* Submarine Cables for Long-Distance 
Telephone Circuits.” 

Monpay, JANUARY 16. 

LEEDS UNIVERSITY ENGINEERING SocrETY.— Professor 
S. A. Bone on “ Development of Power from Blast Furnace 
Gas." 

TUESDAY, JANUARY 17. 

ASSOCIATION OF MiNiNG. ELECTRICAL ENGINEERS.—In 
the Rooms of the Junior Institution of Engineers, Victoria- 
street, Westminster, at 8 p.m., discussion on Mr. E. Kilburn 
Scott's paper on “ Electricity in New South Wales Col- 
lieries." All interested in the use of electricity in mines 
are invited to attend. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Local Branch).—Mr. Harold Gray on “ Electric Heating 
as Applied to Cooking Apparatus." 

JANUARY 18. 
ENGINEERS (Birmingham 
Grand Hotel, Annual 


WEDNESDAY, 
INSTITUTION OF ELECTRICAL 
Loca! Section).—At 7 p.m., in the 
Dinner 
THURSDAY, JANUARY 19. 
Ruacey ENGINEERING SocteTy.—Benn Buildings, Rugby, 
at 8 p.m., Mr. J. Miller on * \Klectme Power in Collieries.” 
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PATENTS. 


Electric Furnaces. mE 
26844.—1909. Dr. A. HELFENSTEIN, Vienna. In order to 
permit the admission of material into the furnace to be 
viewed, wide slots are made in the top of the furnace laterally 
to the charging shaft. The slots can be closed so as to be 
gas-tight.. | 
Wireless Transmission and Reception of Electrical Energy. 
27484.—1909.. B. Dick, Snaresbrook. In this method of trans- 
mission and reception of electrical energy, by the induction 
action of two coils the convolutions of the coil extend over 
the greater part of the area enclosed by the outermost 
convolution. 
Electric Lighting of Trains. 
27604.—1909. A. A. CRAWFORD, Bombay. This train-lightint 
system comprises a variable speed dynamo with shung 


| 
| 


winding on the field, a variable resistance in the shunt | 


field circuit, a variable resistance in the lamp circuit, and 
a battery arranged to supply the lamps when the speed 
of the dynanio falls below a certain value.. A dynamo 
tension relay controls a shunt fed regulator, a lamp tension 
relay controls a lamp circuit regulator, and a single inter- 
rupter controls the operation of both regulators, or an 
interrupter may control the operation of each regulator. 


Electric Resistances. 
27922.—1909. CLARKE, CHAPMAN & Company, Ltp., & R. C. 
Harris, Gateshead-on-Tyne. This is an electrical resistance 


extends in straight lengths between a pair of rods. The 
end portion of the straight lengths is uncorrugated. 
Dynamo Electric Machines. 

27968.—1909. M. WALKER, Hale. The current-collecting device 
comprises two adjacent brushes of the same polarity in- 
sulated from one another. One of the brushes is connected 
to the external circuit through the exciting windings of 
one or more commutating poles. The other brush is con- 
nected to the external circuit either directly or through a 
resistance. 

Electric Ignition Devices. 

28378.—1909. D. MaacioRa, Clapham. A conductor connected 
with one terminal of the secondary of an induction coil has 
a branch which leads to a stationary ignition element, is 
carried by each of the pistons and adapted to come within 
sparking ‘distance of the stationary elements when the 
pistons approach the end of the cylinders. 


Electro-Mechanical Power Transmission. 


29995.—1909. C. CLEIREN, Brussels. One or more electric 


machines are provided with fixed field magnets in which 
rotary magnetic fields are generated by means of an alter- 
nating current produced by an alternator driven by the 
driving shaft and traversed by the current of ai electric 
dynamo driven by the shaft in such a manner that the 
maximum motor couple is obtained when the armatures 
rotate at the same speed as the rotary magnetic fields. 
The excessive power available, owing to a diminution of 
resistance of the driven shafts, is transmitted electrically 
by the dynamo to the armatures in such a manner as to 
increase the speed. 


Alternating Current Electro- Magnets. 


620.—1910. W. J. P. Orton, Trafford Park. The core of the 


magnet comprises a central limb surrounded by the mag- 
netising coil. Extensions at one end form outer limbs to 
enclose the coil. Air gaps separate the extension from the 
opposite end of the limb. The armature consists of a movable 
portion of the central limb which is provided with a short 
circuited conducto” located adjacent to one of the opposing 
faces of the two portions of the limb and partly surrounding 
the magnetic flux passing through. A second short circuited 
conductor is provided which partly surrounds the magnetic 
flux traversing the air gap between one of the extensions 
of the core and the armature. 


Starting Switches for Electric Motors. 


l ) | 4744.—1910. J. HoLMrs, Keighley. A series of switch arms 
of the longitudinally corrugated type. The strip material 


provided with contact pieces are adapted to be put into 
circuit by swivelling cams. Each arm is retained in poston 
by a bar, which engages with a flat-surfaced shaft. 


BIRKBECK BANK 


ESTABLISHED 1851. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 
23 PER CENT. INTEREST 


allowed on Deposit Accounts repayable on Demand, 


2 PER CENT. INTEREST 


allowed on Drawing Accounts with Cheque Book. 


Stocks and Shares bought and sold for Customers, Advances 
made, and all ee Dan king Business transacted. 


ALMANACEK, with full particulars, POST FREE on application. 
0. F. RAVENSCROFT, Secretary. 


"THE BEST IS THE CHEAPEST." 


The best text Look on electricity is also the cheapest. Prof. Magnus 


Maclean's MODERN ELECTRIC PRACTICE is the best book because 
it is written by 88 recognised experts. It is the cheapest not only 
because accurate, reliable books are always cheapest, but also because, 
owing to the large sale which it commands, its six large and lavishly 
illustrated volumes can be sold at 9s. each. Anyone who needs a prac- 
tical reference book on electric practice can obtain 


MODERN ELECTRIC PRACTICE 


ON EXCEPTIONALLY FAVOURABLE TERMS. 


CONTRIB RS :—A. Hay, D.8c., Prof. E. W. MARCHANT, D.Sc., W. C. MOUNTAIN, J. Luceat, E. J. 
SA. T Nuit C EOM. B. FIELD, Ġ. G. BRAID, A. F. BERRY, J. T. NIBLETT, W. E. WARRILOW, J. C. A. WARD, 
. B. Esson, W. W. LACKIE, G. BYNG, V. ZINGLER, F. BILLIOTTI, C. J. ROBERTSON, J. R. WIGNALL, V. W ATLINGTON, 
. E. WINSLOW, A. G. SEAMAN, H. C. BUCKMASTER, W. W. BEAUMONT, P. DAWSON, J. K. STOTHERT, H. O. BRCKR, 
M.A., W. H. BOOTB, J. SHIELDDS, D.8c., Ph.D., A. C. BOOTH, DANE SINCLAR, D. BURNS, Dr. DAWSON TURNER, B.A., 
W. E. LANGDON, W. B. HIRD, B.A., Dr. GOLDSMIDT, J. CAMPBELL, B.8c., W. ALLAN. 


THE CONTENTS.—The above six handsome books contain, in carefully indexed form, practical advice on 
Measurements, Dynamos, Motors, Transformers and Converters, Storage Batteries, Switches and Switchgear, 
Distribution and Transmission of Energy, Lighting, Wiring, Fittings, Lamps, Tramways, Rolling Stock, Automobiles, 
Electric Traction on Railways, Boilers, Steam Engines and Prime Movers, Feed Pumps, Condensers, 
Economisers, Electricity in Mining, Cranes, Electro-Medical Appliances, Railway Appliances. 


" THE ROAD CARRYING COMPANY, LÆD., 68, Renshaw-street, Liverpool. E o 
“ Gentlemen,— This is the best work of its kind I have seen. As a book of reference it will be invalu- "s € 
S 


able, and at the same time, although technically written, is in such a styleascan bereadily grasped by . 
a student or practical working man.— Yours faithfully, ERNEST A. SENHEIM yori ae = 


: "m € 
Two models ot a Meter and a Wireless installation respectively, in coloured ie «v "m NS SE 


cardboard, prepared specially ter the werk by an electrical engineer, are presented ae eM 


beeriber. A PK CES Rn DA UC 
te cach su E e QUU NOUS OL AN E 


FILL UP ORDER FORM AND SEND WITH 6/- TO-DAY TO ow — eV at LAU 
WRITE NOW FOR AN ILLUSTRATED BOOKLET. NA q? a s Ss MC 


irik 


3 ICH Ead 


Old Series, Vol. LII. 
New Series—No. 2, Vol. XLVII. 


LONDON, JANUARY 13, 1911. 


Price 3d. 
Registered at the General Post Office. 


NOTES. 
Farming and Electricity. 
We have from time to time given particulars of what 
is being done on the Continent and in America to bring 
electricity for lighting and power within the reach of 


farmers. Both in Germany and France several interesting 
schemes have been brought to a successful issue whereby 


the energy of streams, large and small, have been har- 
nessed, hydro-electric installations being set up for the 


agriculture. This has resulted in elec- 
tricity being utilised not only for working small motors 
to run chaff-cutters and so on at the farmstead, but also 
for ploughing and hoeing. Something of the kind on alto- 
gether a minor plane is also being carried out in parts of 
England, but the biggest schemes of this kind are run in 
the United States. Canada, however, is following suit. 
In Ontario, the Hon. Adam Beck, who, as Minister without 
pur carried out local hvdro-electrical legislation, has 
declared the Government's inte ation to provide farmers 
with cheap electricity, so that they as well as manufacturers 
should benefit from Provincial activity and foresight. 
With this in view, low tension cables are to radiate 30 
miles from various centres. The same business principle 
will be adopted with power as prevails in the matter of 
telephones. At present any 20 farmers can go to their 
County Council and demand the erection of a telephone 
line, paving for it on the basis of a local improvement. 
The Government," says Mr. Beck, * will be the financial 
agents of the people. We will erect the low tension lines, 
which vou will pav off at the rate of 4°,, on the investment, 
li quidating the indebtedness at the end of 15 or 20 years, 
in the same manner as paving off debentures.” 


special benefits of 


Wireless. 


A logical step has been taken by the Italian Government, 
in following the confirmation of the laws imposing com- 
po equipme nt of emigrant vessels with wireless 
telegraphy, by insisting that this shall apply not only to 
Italian ships, but foreign ships taking emigrants from 
Italian ports. What is rather startling is that the Marconi 
svVstem 18 stipulated, with a specified range of 187 miles 
and a wave length of 600 yards. This may have the effect 
of hastening some international agreement on ship equip- 
ment. We learn from Glasgow that the new Marconi 
wireless field equipment has been tried at Newark with 
yreat Two carts, one containing an Astor engine 
and dvnamo for generating power, and the other fitted 
up as an electrical and telegraphic receiving station, were 
taken to a field just outside the borough. The masts were 
erected in three hours, and the plant got in touch with the 
Marconi headquarters at Chelmsford, a distance roughly 
of about 140 miles. Messages were despatched and received 


with success. 


SUCCECSS. 


the greatest 


Electricity on Oilfields. 


We gave a note recently on the use of electricity on 
Russian oilfields. The Financial Ne ws, writing on this 
loon RAVS that during the past fe W years a number of 


ol companies have introduced electric power and lighting 
into the oilfields. It points out that w hile the first atte mpts 
made in the Russian fields met with little 
as the conditions became more intimately known 
the difficulties were overcome, and it is now a pretty 
sneral thing for an oil property to be equipped with an 
electric installation. The excellent suggestion is made that 
tus form of power and method of lighting is particularly 


| were 


(fx 


adaptable to the oilfields within the Empire, the equip- 
ment of which in a more thorough manner should proceed 
during the current year. “ As yet, these fields are in their 
infane 'y, but with great pote ntialities as re ‘gards expansion, 
and, as modern facilities are being introduced wherever 
possible, electricity will, no doubt, be an important factor 
in their development.” This is a hint that should be 
followed up. 


A Useful Alloy. 


We have received particulars of a new white metal alloy, 

'alled ** Atherium," which has recently been brought out. 
It possesses some remarkable properties. In the first plac e, 
it is lighter than aluminium. The specific gravity is 2-4 
to 2:57, according to the mixture. Combined with this 
remarkable lightness the alloy has a tensile strength of 
18-66 tons to the square inch. A test made by Mr. R. H. 
Harry Stanger, of Westminster, on a test piece 0-628 in. 
in diameter showed an elastic limit of 33,712 lbs. per 
square inch and an ultimate strength of 41,798 lbs. per 
square inch. The extension on 2 in. measured length was 
17:595, and the reduction of area was 39-195. The alloy 
has the valuable properties of making good sound castings, 
and works well in rolling and turning. Clean screw threads 
can be cut, and it can also be soldered, forged and welded. 
It does not tarnish or corrode, and withstands the action 
of sea water. It is also electrically positive. The con- 
ductivity is about 55-1. The sale of this alloy is in the 
hands of Messrs. Pritt, Bowley & Company, 46, Fenchurch- 
street, London, E.C. 


INDUCTION MOTOR DRIVE FOR WEB MILL. 

A remarkable illustration of the economy of electric 
drive is afforded by the experience of the Mansfield (Ohio) 
Elastic Web Company. It was recently found necessary 
to extend the premises of the concern and a new building 
was erected in which there are averaging. 40 
shuttles per loom. To drive these looms an induction 
motor was installed, which for purposes of comparison 
the steam plant was retained in the old building in which 
are 24 looms, averaging 29 shuttles per loom. Actual tests 
show that the cost of driving 1,400 in the new building 
by electricity is less than half that of driving by steam the 

25 shuttles in the old building. The actual figures are : 
Ste am plant, 725 shuttles, average cost per month $111:50 ; 
electric drive, 1,400 shuttles, average cost per month $46. 
The comparison is made still more striking by the fact 
that the fuel used for the steam plant is natural gas, costing 
only 10 cents per 1,000 cubic ft. Nor is this all, for it is 
found that owing to the higher speed obtainable by reason 
of the uniform angular velocity of the motors, an elec- 
trically driven loom has a materially larger output than 
a similar steam-driven loom, while the direct control 
enables an operator looking after two looms instantly to 
start or stop either loom from either end. Shafting and 
belting are, of course, eliminated, and the enormous waste 
of power involved by this form of transmission is averted, 
while immense advantage 18 obtained in the matter of space. 
The n ag: un, any mac hine may be set aside for speci | work. 
whereas in the steam plant building a special line of shafting 
has to be run throughout the entire mill in order to isolate 
a machine for special threading. It is not surprising to 
learn that n the old mull the looms are being equipped 
with motors as opportunity serves, and that in a few months 
the steam plant will be scrapped. Of re 47 motors now 
in use the bulk are 2 h.p., lrut;there ayeta dew) áf XA pK and 
some of 3 h.p. 


35 looms. 
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A DICTIONARY OF ELECTRICAL 
ENGINEERING.* 


Youngest among the sciences—if practical application 
be the test—electricity is also the most progressive and the 
most complicated. Complicated because of its rapid 
advance, many and wide ramifications, and the mystery 
that yet enshrouds its very basis. Basis which appears to 
us co-extensive with the physical phenomena of the uni- 
verse, for it is manifest in the clouds, in the thin ether 
of space, the concrete mass of the earth, and to-day, 
coming to its Protean character, it is our most compre- 
hensible symbol of infinity. It is a science that interests 
everybody, from the most learned of experts to the man 
in the street, and everyone of us desires to possess a greater 
knowledge of it than it is possible to acquire in the course 
of a long lifetime. This is necessarily so, because both of 
its universality and the considerable success with which 
both physicists and engineers are dealing with many of 
its phases. A correlated difficulty is the growing magnitude 
and complexity of its vocabulary. In electrical engineering 
we are dealing with so diverse phenomena, and applying 
them in so many ways, for so many different ends, that a 
very specialised language is unavoidable. We have now 
& number of learned committees in various countries 
tabulating terms and trying to frame definitions, and some 
day, no doubt, the International Commission will give us 
lists of terms with a universally recognised and definite 
meaning. But that time is not yet, and that work, in- 
valuable as it will be, must prove limited in scope. Mean- 
while, something of wider application was needed, a guide 
for all and sundry to the ever-growing flood of spoken and 
written words in this most active of sciences. 


It is indeed encouraging to find private enterprise 
stepping boldly forward and supplying us with a work 
filling a much felt need. A practical Dictionary of Electrical 
Terms, for which we have been waiting so long, has been 
given to us in a form of greater magnitude than we had 
any reason to hope for. Mr. Hobart’s work is, indeed, 
something more than a mere dictionary, giving words and 
all too brief definitions. It partakes largely of an encyclo- 
predic form. In many cases the articles run to two solid 
columns. In that of “ Central Stations " the article covers 
over five-and-a-half pages, roughly, seven columns. Cross 
references are numereus, and there is a great wealth of 
illustrations: sections, diagrams and half-tone photo- 
graphic reproductions. It must not be imagined that Mr. 
Hobart attempts to cover the whole field of electrical 
engineering himself. He has had the assistance of over a 
score of world-wide known experts, many of whom initial 
their most important contributions. While the primary 
aim has been to provide an up-to-date list of terms (and 
there cannot be far short of 6,000 of these), with accurate 
definitions, the work is really a comprehensive manual in 
alphabetical order, in which a large amount of special 
information is embodied. Apart from the knowledge of the 
authors themselves, the assistance of technical publishers, 
professional societies, the transactions of the various 
Standards Committees have all been enlisted in order to 
make the book as complete as it is possible for a first 
edition to be. The plan of the work and the method on 
which it has been carried out are excellent. But even 
looking critically into details, we find the information given 
accurate, and in most cases brought fairly down to date. 
Here and there a few gaps remain to be filled in when a 
second edition is called for. Under '* Telautograph " we 
search in vain for any mention of the work of Edouard 
Belin or Cerebotini; and under “ Telephotography " we 
think reference to others besides the Korn method should 
be made. There is, however, very little to say even in 
this way, in spite of the 600 double-columned pages. One 
addition we hope the editor and publishers will make, and 
that is & collection of recognised svmbols, with their 
differentiations in Germany, France, and the United States, 
an aid to the understanding of technical hterature which is 
really much wanted. But we have so big a gift in this 
Dictionary that we ought to be well satisfied with it. 
Certainly it is a book that no electrical engineer can afford 
to be without. 


* * A Dictionary of Electrical Engineering.” Edited by H. M. Hobart, 
M.Inst.C. E.;. M...E. E. London: The Gresham Publishing Company. Two 
vols. Price 25s net. 


THE ELECTRICALLY DRIVEN PUSING BHARU 
AND SIPUTEH TIN MINES. 


The properties of Pusing Bharu Tin Mines, Ltd., and 
the Siputeh Tin Mines, Ltd., are situated in the Malay 
Peninsula, district of Kinta, the nearest towns being 
Ipoh and Batu Gajah. The former company was regis- 
tered in 1907 to acquire and work about 170 acres 1n this 
district, which 1s rich in low-grade tin, the value of the 
mineral won from the Pusing Bharu property in 1909, 
the first complete year of working, being £41,147. The 
latter company owns about 200 acres in the same district. 

The mines are worked electrically from a plant run 
conjointly by the companies, the order for the electrical 
machinery for which was placed with the British. Westing- 
house Electric and Manufacturing Company, Ltd., in 1907, 
through the well-known mining contractors, the Wilfley 
Mining Machinery Company, Ltd. 

The power house, situated about half way between the 
two mines, is equipped with three Babcock and Wilcox 
water-tube boilers, with mechanical stokers, three Belliss 
& Morcom compound, non-condensing, self-lubricating 


engines, direct-coupled to British Westinghouse three-phase, - 


50-period, 150 kw., 2,200 volt alternating current generators 
with direct-coupled exciters. The sets are run at 428 
revolutions per minute. 

The control gear consists of a five-panel switchboard of 
black enamelled slate, embodying three generator panels 
with field rheostats, automatic oil switches and the neces- 
sary instruments, one feeder panel, fitted with two auto- 
matic oil switches (one for each mine) and one panel 
fitted with à similar switch for a 60 kw., three-phase, 
2,200/440 volt oil-cooled transformer, which supplies 
current to the motors driving the power-house pumps, 
etc. 

The transmission lines, which are each about one mile 
long, are of No. 4 hard-drawn copper vire on triple petticoat 
insulators, with a galvanised iron earth wire stretched 
above for lighting protection. On each end of the line 
there is a horn-tvpe lightning arrester. The mains feed into 
the Pusing Bharu sub-station, which is equipped with 
six British. Westinghouse, single-phase, 2,200/140 volt, 
oil-cooled transformers, connected in mesh and forming 
two groups of 150 kw. capacity each. There is one two- 
panel black enamelled slate switchboard, consisting 
of one incoming high-tension panel fitted with one non- 
automatic oil switch and the necessary instruments, and 
one ordinary low-tension feeder panel. From the sub-station 
there are two low-tension transmission lines of No. 5 
hard-drawn copper wire, supplying a three-phase, 50 period, 
15 h.p., 440 volt slip-ring induction motor, fitted with a 
face-plate starter and a reversing switch, the latter being 
made locally. This motor was supplied as a constant- 
running machine, but has been found to run equally well 
as a reversible motor for winch driving. In the present case, 
it drives a double overburden winch for clearing away waste 
earth by means of endless haulage. 

There are also two transmission lines feeding a 20 h.p., 
three-phase, 50 period, 410 volt, 945 revolutions per minute, 
squirrel-cage induction motor, direct-coupled to a Worthing- 
ton 6 in. turbine pump, which has an output of 660 gallons 
per minute with a 60 ft. head, a motor of the same tvpe and 
output, but of a higher speed (1,400 revs. per minute) 
driving a Worthington 5 in. double-stage pump with an 
output of 375 gallons per minute against an 80 ft. head, 
and an overburden winch similar to the one already 
mentioned, but driven by a 8 h.p. three-phase, 50 period, 
440 volt, slip-ring induction motor with face-plate starter 
and locally-made reversing switch. 

À most interesting and striking fact about this installation 
is that the entire electrical plant was erected, and has now 
been run for two vears to the entire satisfaction of the 
company by unskilled native labour under the supervision 
of one electrical engineer. This in spite of adverse con- 
ditions, the motors being at all times exposed to wet and 
dirt in the puddling sheds, and, in fact, in all parts of the 
mine where the tin-bearing earth is handled. Electrical 
machinery nowadays is expected to be thoroughly reliable 
and efficient, however bad the conditions; and it is 
satisfactory to know that 1t can be relied upon to perform 
its work under conditions such as existrlere as efficiently 
as upon the test bed. 
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NEW SOUTH WALES COLLIERIES AND 
ELECTRICITY* 


By E. Kilburn Scott, M.I.E.E., A.M.Inst.C.E. 


Coal was first discovered in Australia in August, 1787: 
at a place called Coalcliff, on the coast near Wollongong. 
In the following month seams of coal were also discovered 
in the. cliffa at Newcastle, and this has since been. the 
centre of the Northern coalfield. 

Upto the vear 1829, 50,000 tons of coal had been raised, 
but since then the industry has progressed by leaps and 
bounds until, at the end of 1909, the quantity of coal 
raised in the State of New South Wales alone reached 
the total of 154,845,053 tons, valued at £59,250,850. 

It should be mentioned that although New South 
Wales does the bulk of the trade, coal is also found in 
the other Australian States. For example, bituminous, 
lignite and anthracite coals are found in many places 
in. Queensland, indeed, the deposits seem to be more 
widespread in that State than in any other. Ipswich is 
the principal centre. Anthracite is mined: to a small extent 
but it carries a large percentage of ash. 

Victoria has several deposits of lignite coal. There is 
some bituminous coal in the State and one of the mines 
is State-owned. The development of this mine—the 
Powlett River- received a great impetus by reason of the 
New South Wales coal strike. A railway to it, 27 miles 
Jong, was built in ten weeks, and the Victorian Government 
oe just ordered two 500 kw. quick-speed engine sets, 

200 volts 50 evcles for the light and power supply to the 
are Colliery and to the town of Wonthaggi, which has 
suddenly sprang up. Shaft sinking was only started in 
November last year, but the output is already up to nearly 
2,000 tons a day. 


CoLLIERY Districts oF New Souta WALES. 

The principal collieries are divided into Northern 
district, which has Newcastle as the shipping port. 
Coal is raised there, but the bulk of the coal comes from 
Maitland, a few miles inland. In 1909 the Northern district 
produced 68 per cent. of the total coal raised in the State. 
The Southern coalfield as at present worked runs along 
the coast from about 20 to 70 miles south of Sydney. 
That city is the principal port, but much coal will in future 
be shipped at Port Kembla. The Western district in the 
Blue Mountains, about 70 miles direct west of Sydney, 
and at an elevation of about 2,500 ft. about sea-level 
will eventually be an important coal-producing centre 
because the Lithvow Iron and Steel Works are situated 
there. The Commonwealth Small-arms Factory is also 
being built at Lithgow. 

The coal measures of New South Wales consists of the 
Upper coal near Newcastle, having an aggregate thickness 
of about 100 ft. of coal of which 50 to 60 ft. have already 
been proved to be workable. These coal measures are 
being worked at Lithgow. 

The Middle or Tomago coal measures which outcrop 
in the neighbourhood of East Maitland. The aggregate 
thickness is about 40 ft., of which about 20 ft. has proved 
to be workable. 

The lower or Greta coal measures outcrop at West 
Maitland and two seams are worked, the Upper seam 
varving from 14 to 32 ft. thick and the Lower seam vary- 
ing from 3 to 11 ft. thick. 

Professor David estimates that the unworked areas of 
the Paleozoic coalfields of New South Wales contain 
150,000,000,000 tons of coal in seams of 3 ft. thickness 
or over and at a depth not exceeding 4,000 ft. 

About 70 collieries in New South Wales have 
electric power, and nearly all the Northern collieries 
have adopted direct current at 250 volts. The writer 
beheves 250 volts became standardised through the 
activity of the agents of American makers of coal- 
cutters, the motors for these being wound for that pressure. 

The firm of J. & A. Brown controls a large number 
of pits which have hitherto been worked with compressed 
air. Now a large electric power-house is being built and 
equipped with two 1,000. kw. Willans mixed pressure 
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steam turbines, running at 1,500 revs., and driving Siemens’ 
three-phase alternators giving 3,000 volts at 50 periods 
per second. 

Current generated at one colliery is to be transmitted 
to the others. The writer suggested this to Mr. Brown 
in 1905. With the plant there are two surface condensers 
by Willans, each capable of dealing with 41,000 lbs. of 
steam per hour, and to give a vacuum of 27] in. with 
cooling water at 80 degrees F. The Edwards type three- 
throw air pumps are used. 

Some of the D.C. installations are being changed over 
to A.C. Thus the Aberdare and Aberdare extended col- 
lieries had direct-current at 250 volts. Messrs. Scott & 
Mountain have recently supplied alternators to take 
the place of the existing dynamos and three-phase motors 
to drive the dynamos as motor generator sets, totalling 
1,200 kw. At points as near as possible to the area to be 
worked these motor generators are installed to convert 
from three-phase at 2,200 volts to direct-current at 250 
volts, in order to utilise the existing direct-current motors, 
on coal-cutters, pumps, etc. 

In the Southern District, South Bulli has a 450 kw. 
three-phase installation at 2,300 volts, cables at this pressure 
being taken through the main roads to the principal 
haulages. 

The Bellambi Colliery was the first to adopt three-phase 
plant. The generating sets are 100 kw., 2,300 volts, 60 
cycles, and there is a Terrill regulator to keep the pressure 
steady. One of the haulages is 35 h.p. and the other 50 h.p., 
the pressure being stepped down at each of these from 
2,200 to 220 volts. The cable is Siemens three-core 19/16 
insulated. with paper, lead covered and armoured with 
steel tape. The water in the mine is slightly acid, so the 
steel tape is covered with bitumenised fibre. Water is 
pumped out of the mine by three-stage turbine pumps, 
driven by a three-phase motor. The coal-cutters are of 
the Sullivan tvpe, described below, driven by three-phase 
220 volt. motors. 

The North Bulli Colliery has a 200 kw. 220 volt. Siemens 
dynamo coupled to a Premier gas engine to produce the gas. 
It will be eventually driven by coke oven gas. 

Mount Kembla colliery, where the firedamp or coal 
dust explosion occurred in 1902 and killed 95 men, has 
a 300 kw. installation, 220 kw. being three-phase at 2,200 
volts, There are five bar coal cutters at work in this 
colliery. 

The usual type of generating plant was an American 
quick-speed horizantal engine driving a dynamo by belt, 
but these are now being taken out and replaced by British 
made quick-speed engines coupled direct to dynamos. 
The Belliss engine is a great favourite. 

There is no doubt whatever that British makers of 
coal-cuttere would be preferred to the American for any 
extension plant if only they would produce machines 
suited for room and pillar work. One result of the Govern- 
ment enquiry into the use of electricity in mines has 
been to favourably dispose the colliery owners and managers 
to British-made plant. 

An interesting point that the writer noticed in con- 
nection with the colliery managers in Australia was their 
eagerness to adopt new labour-saving appliances. It is not 
necessary to bring overwhelming evidence that a piece 
of apparatus has been used elsewhere. They will listen 
to the explanation, and if they can see good points in 
it, they will give the apparatus a trial. 

COAL-CUTTERS. 

The largest installation of electric coal-cutters is at 
Hebburn Colliery, Maitland, where there are 17 in use; 
at Abermain there are 16, and Aberdare 13. Nearly all 
are chain breast machines. 

The ordinary breast chain coal-cutter makes an undercut 
about 34 ft. wide and 44 ft. to 6 ft. under the coal. The 
chain then backs out, and the machine is pinched sidew avs 
with crowbars an amount about equal to the width of the 
cut. The chain then cuts in again, and is withdrawn, 
and so on. This naturally means a good deal of hand 
work in setting the machine, unsetting, pinching sideways, 
and so on. One machine, known as the Sullivan, has been 
developed to overcome this. 

Jeffrey coal-cutters are best known, 
about 40 at work in New South Wales. 
17 or 21 b.p, 
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The Goodman chain breast coal-cutter is similar to 


the Jeffrey, with a 24 h.p. motor. 

The Morgan-Gardner has the motor on a vertical spindle, 
thus doing away with bevel gears. 

The Sullivan machine is of the chain breast type, but 
whén the chain has cut into the coal it remains under. 
The chain is advanced under the coal at the right rib of 
the room, and then travels sideways, cutting as it goes, 
until it reaches the left rib. 

The Sullivan coal-cutter travels across the face at 
from 14 in. to 24 in. per min., according to the hardness 
of the coal. With ordinary chain breast machines from 
five to ten minutes are required to cut, move and set 
jacks ready for the next cut, making the progress across 
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the face average from 4 in. to 8 in. per minute. Owing to 
the small space necessary for operation between the face 
and the props, it is also available for mines where the 
weakness of the roof has prohibited the use of other chain 
machines. The motor runs on a vertical spindle. 

It is altogether an excellent machine for room and 
p work, and there are quite a number at work in New 

outh Wales. 

Percussion pick machines are much used in New 
South Wales, and they are nearly all driven by com- 
pressed air. 

At the Lambton B there are 10 Ingersoll machines, 
and at Pelaw main the full output of 2,000 tons per day 
is cut by compressed air machines, most being percussion 


TABLE IIT.— Electrical Appliances in New South Wales Collieries. 


Generating Plant. 


u—— —— a À—— a— P — I. Qu SL — MÀ ee HM — —— M M 


Motors. 


Lighting. 
Name of Colliery. Dist rict. Rated Current Lamps Lamps Coal- 
Output D.C. or Pressure on in Cutters, Hanlage.! Pumps. Fans 
K.W. A.C. Volts. Surface, Mine. 
Northern District. 
Abermain Maitland.. 180 D.C. 250 160 45 16 — 6 l 
" ' (D.C. and | 250 and! 
Aberdare 2s 475 | AG. 2200 j| 150 100 13 ] 5 = 
i Extended .. A 200 D.C. 250 184 6 3 3 — 2 
Burwood Extended. .. | Newcastle ps t R 23 1 3 — — — 
Burwood* " — — — — — — — — — 
Brown's - an == m 2 == | = — e = 
Co-operative SA | — D.C. 220 | 4 4 a — l bui 
Central Greta* Maitland.. | E S = oss em m ZEE T = — ES 
Duckenfield Newcastle = — = = — ENS mE = -— 
Dudley . e 78 D.C. 220 60 — — — — — 
East Greta Maitland.. 120 A.C. 2,200 97 24 — — 2 — 
Ebbw Màin* » pii — — = — — — — — — 
Gunnedah Gunnedah 100 D.C. 250 12 5 2 = — Z 
Hebburn ] Maitland.. 280 D.C. 950 201 42 17 — l = 
Heddon Greta* v 25 5 = = = iem SOS — = = 
Hetton.. ' .. Newcastle | — 100 D.C. 570 80 29 GE ale 3 EM 
Lambton B* - = = = - = "ne = = es 
Marylaud* . a | - e = - Z a es eS 4 =e 
Neath .. pi Maitland. . 64 D.C. 220 39 — | — — — — 
Newcastle A. .. Newcastle 5 D.C, 110 116 52 a - — M 
Northern Extended n 60 D.C. 280 6 20 3 l 8 — 
Northumberland - 20 D.C. 260 6 l 2 — l — 
Pacific .. . E 50 D.C. 280 16 — 4 — — — 
Pelaw Main .,. Maitland. . 6 D.C. 220 110 — — — — — 
Rhondda | Newcastle ' 62 D.C. 250 16 — 9 | — -— — 
Seaham.. » 6 D.C. 240 93 25 -— — — — 
Seaham No. 2.. T 6 D.C. 125 40 l — — — — 
Shortland: A == Een = = = ME = — = 
South Greta `.. Maitland.. | Mand! pi 250 30 2 2 l 3 2 
| | ( 45) - (144) : " 
Stanford- Merthyr. us 5 (200 ; D.C. 350 (144 j E: — 6 T 5 
Stockton Bore. Hole .. | Newcastle 54 D.C. 90 12 — — 
Sydney. Harbour Balmain .. 26 D.C. 220 50 — — — — — 
allarah | . Newcastle 300 D.C. 250 9 35 — — l — 
Wallsend* e i = = =s 3 8 l 3 - 
Waratah * 1 D.C. 250 12 18 = os a = 
West Wallsend is 4 p.C. 105 28 31 — — — l 
Killingworth a 00 D.C. 250 34 71 mE l Se d wem 
Whitburn Maitland.. 56 D.C. 5 40 — l — — 1 
Southern District, 
Balli Southern.. 25 D.C. 230 6 — — — — l 
Bellambi » 200 A.C. 2,300 — — 2 3 2 l 
Coal Cliff* K NB = ES - ext oe = ES = 
Corrimal- Balgownie 5 7 D.C. 220 44 30 ao "M 9 = 
Metropolitan 2 10 D.C. 250 84 111 == z= — - 
CTI D.C. 220) ; " R 
Mount Kemble ” (220 A.C. 2,200 j i - 2 x ’ E 
Mount Pleasant T 20 D.C. 500 45 50 = — 2 — 
. ( 95) {280 ) ] 
North Bulli h (230 j D.C. (280 j 20 120 4 ] 5 zs 
Osborne-W allsend* T | Eu eun e = c -— = — "E 
mn | -— 350 n P200 9 6 1 4 2 l 
. 35 ; D 5 5 P 
South Bu o2 P5 | $E | 
| i wx | | 5 D.C 250 
2 Ka 6 D.C 220 50 35 — — — — 
Western District. 
binoan Oil | 20 
Company's Wolgan | Western .. : 2| D.C 220 73 17 = l 2 ES 
33 
Hermitage " " 2 D.C 220) 18 — = Za ae ee 
Lithgow Valley a 7 D.C 450 14 4 = "S 9 = 
Oakey Park* .. x SE -— vum — pu xus E - m" 
Vale of Clw iod M 28 D.C 5300 5 5 3 mus T NN 
e Zag.. : - 10 D.C 240 25 12 — — — — 


* Particulars not available. 
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picks. The men like the machines, although it is very hard 
and Jarring work operating them. 

At the South Bulli Colliery there is an interesting 
combination of electricity and compressed air. A 100 h.p. 
electric motor drives an air compressor which supplies 
an explosive equipment of compressed. air percussion 
pick cutters. One of the reasons for the adoption of this 
system was that the bad roof in one part of the mine 
did not allow for chain breast machines. 

This is a method of working which the writer thinks 
is bound to have a great run, as it solves the difficulty 
of working when gas is liable to be met with. 

An electrically-driven. percussion. pick. machine made 
bv the Morgan-Gardner Company, is in use in New South 
Wales, but onlv to a small extent. 

The stroke of piston is 8 in., and the machine gives 
175 to 225 strokes per minute. The length of machine 
is 7 ft., width over wheels 21 in., and the weight is 750 Ibs. 

The bar coal-cutter as made by Mavor & Coulson has 
vot a good foothold in Australia. 

These machines are in use at Mount Kembla Collierv, 
Stockton Borehole Colliery, and Invincible Colhery, New 
South Wales; also the Jambunna Colliery, Victoria. 

Exqguiry iNTO Usk or ELECTRICITY. 

Briefly the reason for the appointment of the Committee 
of Enquiry in 1907 into the use of electricity in mines 
was the unrest of the miners in some of the Maitland 
collieries. This was particularly the case at Hebburn 
Collierv in the South Maitland District, where the strike 
started. 

The first record of trouble was the burn out of a trail 
cable reported to the manager on October 24, 1906. From 
then on there were various minor accidents, until August 23, 
1907, when another trail cable burnt out in the safety lamp 
district. The miners of the Northern District then stopped, 
and they asked that the electrical machines should be 
taken out. 

It is only fair to the men’s cause to say that many 
Australian collieries which have been considered safe have 
developed gas during the last few vears. 

The committee appointed by the Government consisted 
of :—His Honour C. E. R. Murray, District Court Judge ; 
Professor T. W. E. David, Professor of Geology at the 


University of Sydney; O. W. Brain, M.ILE.E., Chief 
Electrical Engineer of Government Tramw ays and 
Railwava; A. E. O. Sellers, Manager of the Bellambi 


Colhery ; 
the men. 

After examining various witnesses the Committee 
issued an interim report Nov. 29, 1907, and two of the 
clauses were :— 

(a) A considerable number of electrical burn outs have 
taken place in the Hebburn Colliery. 

(^) The matter of the use of electricity in this mine 
will not be on a satisfactory basis until a complete set of 
revulations governing the installation, operation and testing 
of everv portion of the equipment has been adopted and is 
enforced. This will involve the obtaining of some additional 
testing apparatus by the management. 

The Committee then proceeded to examine further 
witnesses and make enquiries regarding the drafting of 
special rules and starting of examinations. 

As Head of the Electrical Engineering. Department 
of the University of Svdney, the writer was called and 
answered nearly 400 questions. He also appeared on 
behalf of the Colliery Owners’ Association. 


and Jas. Curley, a practical miner, to represent 


TRAIL CABLE. 


As the matter of trail cables was prominently before 
the Committee, many questions were in connection with 
them. 

For room and pillar working trail cables gave more 
trouble than they do in straight forward long wall working. 
For example it is usual to carry out the flitting on self- 
propelled trucks, and the trail cable is alive whilst. the 
mw hine is being moved from one room to another. When 
the starting switch is at the full on position the speed may 
be too high for negotiating corners, and so accidents are 
liable to occur, such as the trail cables being run over whilst 
thev are alive. 

The machines are usually arranged to pull themselves 
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on or off the tracks, and this also mean the trail cables 
being alive. 

To minimise the risk of the cables being run over when 
alive the New South Wales regulations now provide that :— 

Rule 41. The trailing cable shall be kept disconnected 
from the machine while the machine is being loaded on to 
or unloaded from the power truck ; unless the construction 
of the machine is such that the electric power is necessary 
for its loading and unloading. 

Rule 42. All horse traffic shall be suspended on the 
part of every road along which a trailing cable is extended, 
for the purpose of flitting a machine. Trailing cables shall, 
at all times, be supported clear of the rails and trathe 
except when flitting. 

A wood clamp or clip, suggested by the writer to take 
the strain off the connections of the trail cables, is now 
standard practice in New South Wales. 

Rule 37 reads :—The two cables of the turn trailing 
cable shall be divided at the motor end only for such a 
length as is necessary for the making of connection to the 
motor ; and the twin cable with its outer covering complete 
shall be securely held by a suitable clamp on the motor 
frame m such a manner as to protect the trailing cable 
from injury, and to prevent any mechanical strain being 
borne by the single ends making electrical connection 
with the motor. 

EXAMINATIONS IN NEW Norru WALES. 

The questions set to candidates for the Mine Electricians’ 
Certificate in New South Wales in November, 1910, are 
given in the paper. The examiners are Mr. W. Corin, 
M.I. E. E., M.Inst.C. E., Chief Electrical Engineer to the New 
South Wales Government ; Mr. A. E. O. Sellars, Manager 
of the Bellambi Colliery in the Southern District; Mr. E. 
Warburton, an electrical contractor. 

The number of mine electricians now on the register 
in New South Wales is 40, and this number qualified by 
examination out of a total of 92 who entered. 

ASSISTANT ELECTRICIAN TO BE ALSO EXAMINED. 

It should be noted that the New South Wales rule re 
examinations provides that, not only must the mine elec- 
trician have a certificate, but that the assistant electrician 
must have one as well. The rule reads :— 

" No person shall, after the expiration of twelve 
months from the coming into force of these rules, be 
allowed to act as mine electrician. or as an assistant 
electrician, unless he shall be the holder of a certificate 
of competency issued by the Department of Mines, author- 
ising him to act, in the first case as a mine elec trician, 
or in the second case, as an assistant electrician.” 


ENGINE Drivers’ EXAMINATION. 


It may be of interest to mention that engine. drivers 
in New South Wales mines are also examined by the 
Government, and only certificated men can be employed 
where life is at stake. There are three classes of drivers, 
namely :— Winding (15), Ordinary (22). and Electric 
Motor (5). The figures in brackets give the number that 
passed the examinations in 1909. Mr. H. G. Carter, B.E., 
of the Public Works Department, a former student of the 
writer's, at the University of Svdney, prepared the written 
paper and conducted the practical portion of the examina- 
tion. 

The writer’s experience in the Colonies is that an engineer 
has to be more resourceful there. He is m the opposite 
side of the world, from where much of the machinery of 
which he has charge was made, and so if it goes wrong 
there is no such thing as sending a telegram for a fitter or a 
winder. Further, there is seldom anyone in the district who 
can undertake the repair, so he just has to do it himself. 
The engineer met with in the Colonies is more after the good 
old millwright tvpe, who could do a bit of everything in 
the mechanical way. 

At the University of Sydney, all the students in the 
Mining. School have now to take one vear's course in 
electrical. engineering. This. was started. by the writer. 
The examination is held in. the. third vear, and counts 
toward the Bachelor of Engineering degree which is awarded 
at the end of the fourth vear. 


RECIPROCITY OF CERTIFICATES. 


One matter that will come to the, front when, mine 
electricians certificates arecgranted. in, this )countrvowill 
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be the question of reciprocity. Already in the Second 
Report of the Royal Commission on Mines, the admission 
of Colonial and Foreign experience and certificates for 
mine managers and under managers certificates has been 
favourably commented upon. It is recommended that the 
Secretary of State should grant such certificates without 
examination to persons possessing foreign and colonial 
certificates, as may be approved by him from time to 
time. At the present time certificates gained in Great 
Britain are admitted in New South Wales, whereas in 
Great Britain the holder of a New South Wales certificate 
is required to pass an examination. Of the 117 first-class 
certificated mine managers in New South Wales 45 were 
examined in Great Britain. 

The paper contains extracts from the examination of 
Mr. E. Kilburn Scott by the Committee of Enquiry into 
the use of electricity in mines, also sample examination 
questions set to candidates for Mine Electricians’ certificates 
to the mining students at the University of Sydney and 
to colliery managers. There are also two appendices 
dealing with the qualifications of candidates and conduct 
of examinations for Mine Electrician certificate. 


Discussion BEFORE THE SOUTH STAFFORDSHIRE BRANCH. 


In opening the discussion, Mr. Arthur Hall, President 
of the Branch, remarked upon the fact that in some of 
the New South Wales colheries cables at 2,300 volts 
pressure were taken through the main roads to the principal 
haulages, and upon the pumping at the Bellambi Col- 
lieries being done by three-stage turbine pumps driven by 
three-phase motors. With regard to the Belliss engine, 
Mr. Hall said that it was also a great favourite in Great 
Britain. On the subject of cabling, Mr. Hall quoted the 
statement, * At one colliery an insulated cable ran from 
the gate- -end switch to a brattice cloth, and on going 
behind it, the writer found there were bare copper wires, 
and the end of the insulated wires simply bent and hooked 
over. That apparently formed the junction box and main 
switch. It was put in by an American on the system that 
he had been accustomed to in the States." ** We should not," 
said Mr. Hall, “allow anything of that kind here, loose as 
some of us are." Mr. Hall also characterised as most 
dangerous the practice in New South Wales with regard 
to trail cables. It is usual, according to Mr. Scott's paper, 
to carry out the flitting on self-propelled trucks, and so the 
trail cable is alive while the machine is being moved from 
one room to another. When the starting switch is at the full 
on position the speed may be too high for negotiating 
corners, and so accidents are liable to occur, such as the 
trail cables being run over while they are alive. This has 
happened several times. The machines are usually arranged 
to pull themselves on or off the trucks, and this also means 
the trail cables being alive. To minimise risk of the cables 
being run over when alive certain special regulations are 
being made, but even some of the practices sanctioned 
by the regulations were described by Mr. Hall as the sort of 
thing that would never be agreed to in this country. The 
frequent testing of trailing cables in water as. practised 
in New South Wales was thought by another speaker, 
Mr. English, undesirable, as tending unnecessarily to rapid 
deterioration. 

EXAMINATION CONDITIONS. 


Examination questions set by different examining 
bodies in New South Wales to candidates for certificates 
in various branches of mining electrical engineering were 
appended by Mr. Kilburn Scott to his paper. These formed 
the subject of an animated discussion at Saturday’s 
meeting, as the British parent society is about to institute 
examinations of its own. It was remarked that the exam- 
ination papers quoted were more difficult than those from 
New South Wales submitted to the members of the Asso- 
ciation as specimens a short time ago, but upon the whole, 
general approval was expressed. The chief objection 
made was to the proviso that each candidate should show the 
full working of answers to mathematical questions. ] was 
suggested that to a man—especially an engineer who had 
been for a long time in practice—who was accustomed 
to the use of the slide rule this was both necessary and 
a hardship. The President thought the use of the slide 
rule would put a man unaccustomed toit at an unfair advan- 
tage. It was generally thought that, if not the use of 
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the slide rule, certainly the use of constants and other 
data supplied in other mathematical examinations might 
be permitted. Mr. Hall undertook to lay the views of the 
members on this matter before Mr. Maurice, President of 
the Association. 


— 


DISCUSSION BEFORE THE Norrs AND DERBYSHIRE BRANCH. 


In a few supplementary remarks to his paper Mr. 
KILBURN Scott made particular reference to the Powlet 
River Colliery, which he belived was the first State-owned 
mine in the British Empire. The Commonwealth Govern- 
ment at the present time was a Labour Government, as 
was also that of the State of New South Wales, State owner- 
ship was therefore being favourably considered in Australia. 
What the Powlett River State Colliery would turn out 
they could not know for some years, but usually when a 
Government went into trade it was fair to assume that 
in time things would go wrong, for such undertakings 
gave an opportunity for politicians to get their friends 
into situations. After a time the concerns became over- 
staffed with inefficients, whilst the absence of strictly 
competitive conditions caused things generally to become 
slack. It was also difficult to arrive at any real knowledge 
as to whether a State trading enterprise was commercially 
sound, for it was so easy to mix up the accounts with those 
of other departments. In any event when there were the 
whole assets of the country to draw upon, including the 
taxes paid by rival and privately owned trading concerns. 
In case of a financial failure of a private concern the 
position was known very soon, and the concern quickly 
went “down and out.” A State or even a Municipal 
enterprise can, however, hide the true state of affairs for 
a long time, and so keep going on getting worse. 

From an economic point of view the establishement of this 
State coal mine was most interesting, and both capitalist 
and labour interests, will no doubt watch its progress with 
much interest. If the tendency of the future is to be 
towards State-owned mines at any rate the engineer need 
not fear, for, as the man who “ does things, " he will be 
wanted in any case. Indeed, under a Labour or Socialistic 
Governinent he is the one most likely to come out on top. 
The present Premier of New South Wales used to be a 
boilermaker. 

Alluding to the question of Government examination 
of mine electricians in New South Wales, Mr. Scott stated 
that 40 men qualified in 1909 and there was another 
examination last November. A service certificate was not 
being given, so all the mine electricians must pass the 
examination to hold their positions. He thought that in 
this country we were quite right to recognise long practical 
experience and give service certificates on it. In New 
South Wales engine drivers in charge of winding engines 
had also to pass an examination for their certificate. 
New Zealand went even further, for in some cities the 
wiremen were also examined and had to have certificates 
before they could work as journeymen at their trade. 

The examination which the Association of Mining 
Electrical Engineers was projecting was the thin end of 
the wedge, for he thought it would gradually come about 
in time that no one would be entitled to call himself an 
engineer unless he had properly qualified. In Australia 
and the Colonies generally the qualified engineer was 
recognised more than in this country. In the social scale 
he held the same position as the doctor and lawyer in 
England. 


Mine managers in Australia were examined just the same 
as in this country, and the electrical questions set to the 
managers were a good test, as would be seen by the samples 
given in the paper. In connection with this examination 
the question of reciprocity of certificates had been raised. 
Why should not any mine engineer who passed an examina- 
tion in Australia be able to come home and take a position 
as mine manager in England *. That point would no doubt 
also be raised in connection with mine electricians’ cer- 
tificates. He thought that there ought to be reciprocity 
in mine electricians' certificates after a certain additional 
period of service. À man going from England to work in the 
colheries of Australia would not understand the chain 
breast coal cutters and compressed air punchers, and 
various local conditions, so he should serve, say, one, year 
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before the certificate he took with him to Australia allowed 
him to take complete charge. In the same wav it would 
only be fair that the New South Wales certificates should 
be recognised here. If the examination here and in New 
South Wales are to be about the same value, the certificates 
given should be available in each. country after a certain 
amount of additional service. 

Mr. Mavrice said they were greatly indebted to Mr. 
Nott for the extempore remarks which he had made in 
addition to lis paper. They had been extremely interesting. 
As time was getting on he did not think they would be 
able to discuss the paper to any extent that afternoon, 
but many interesting points. which Mr. Scott had raised 
would prove ample matter for discussion at another 
meeting. At the present. time they could not have had 
anv more useful contribution. to their proceedings than 
this paper. The appendices were also useful, as they con- 
tained a complete account of the manner in. which the 
examinations were conducted in New South Wales. As 
regarded the reciprocity of certificates for mine managers, 
that had already been raised before the Roval Commission 
on Mines, which had now practically completed its work, and 
he hed no doubt there would be some announcement in 
due course. Mine managers holding a British certificate 
could take charge of an Australian mine, but the converse 
did not hold good. While there were some sentimental 
reasons why the converse should hold good, it was very 
ditheult forthe man who had been trained under the customs 
of other countries totake charge in this country. Although a 
tuan s qualitications might be as good, or even better, 
than a man similarly occupied. in this country, a man 
heiding, sav, an Australian certificate might find himself 
consid: ‘rably at sea in an English colhery. Certain colonial 
certificates. were certainly better than in this country ; 
for example, the South African Mine Managers’ Examina- 
tion was ahead of that required for an English Home Office 
certificate, A inan who passed a mine examination at the 
Cape would have no dithculty in obtaining an engineering 
degree at a University. The opinion was very strongly 
expressed in course of evidence before the Royal Com- 
mission that the qualitications in England should be 
made more stringent than at present. 

Mr. Seott’s remarks regarding the status of the engineer 
in Austraha and elsewhere were also interesting. They 
all knew that one of the main objects of the Associ ition 
was to improve the status of electrical engineers. con- 
pected with collieries, and he was inclined to agree with 
Mr Scott that the fact of holding examinations had a 
great deal to do with the public point. of view in which 
engineers were regarded. The technical points raised by Mr. 
Scott they must defer consideration upon to another 
occasion; There were many points connected with coal- 
cutters that they might discuss. He believed Mr. Scott 
was Fault in saving there was not a single Sullivan machine 
in this country. There were a few Jeffrey machines, and 
he thought that was the only American type being worked 
in. England today. He (Mr. Maurice) was associated 
with the introduction of the Jeffrey machine ; in fact, he 
believed he put together the first coal-cutting machine 
of that make that came to England. He considered, 
bov ever, that for long wall working English machines were 
undoubtedly the best in. the world: they did a great 
deal more work and at less cost than the machines placed 
on the market by American firms. 

After one or two questions had. been asked, a hearty 
of thanks was passed to Mr. Scott for his highly 
Interesting and instructive paper on the motion of the 
chairman, seconded by Mr. Routledge. 


vate 


BC Ercrcigic Ratpway.— With reference to the report 
recently appearing in the Canadian. Press, and which has 
received wide publicity in this country, to the effect that 
che British Columbia. Electric Railway Company, Ltd., 
Las entered into negotiations. with the Western Canada 
Power Company for the purchase of their undertaking, we 
are requested by the secretary of the former company to 
that the report has not the slightest foundation, and 
has been made ^or. considered, either to 
purchase the property or hire power from the Western 
Canada Power Company. 
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VACUUM-TUBE LIGHTING.* 
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By D. McFarlan Moore. 
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[The paper refers to the investigations in connection. with 
vacuum-tube lighting and the results obtained by the author 
during the course of his experiments, which have covered a 
period of 16 vears. | 


Vacuuin-tube lighting is the term that is usually applied 
to that form of light produced by the flow of a current 
of electricity through s various kinds of rarefied gases con- 
fined within clear glass tubes. Such tubes under the name 
of the Moore Light to-day occupy a position in the great 
field of illumination; that is most important. Their light 
is produced in a wav that is radically different. from all 
of the ordinary methods long in use. The resultant illumina- 
tion possesses. distinctive attributes that. command the 
earnest attention of all scientific men. now, and is the 
harbinger of still greater scientific triumphis of the immediate 
future. 

It is very interesting to note that although vacuum-tube 
lighting is a comparatively new commercial industry, 
nevertheless its underlying principle was noted at the very 
beginning of electrical science. In. fact, the very first 
electrical machine ever invented and constructed produced 
a small glow of vacuum-tube heht as a by-product. I 
refer to the glass sphere of Hawksbee, who generated static 
electricity. from it in 1750 by the friction of his hands us 
it revolved in trunnions. The air had been exhausted from 
its interior to such an extent that the static electricity 
caused the residue to appear as a suffused glow. But it 
was not until about a hundred vears later that any real 
progress was made in this direction. It was then that 
Geissler in Germany. attached. the two high. potential 
terminal wires from an induction coil to the two ends of 
a small glass tube into which he had sealed short pieces 
of platinum wire, and then exhausted the air from the 
tube. The high potential current caused these little tubes 
to apparently glow quite brightly for a few moments before 
the vacuum deteriorated to such an extent that the light 
became extinguished. Crookes, in 1879, made his famous 


investigations with similar tubes, but due to the extremely 


light degree of vacuum he emploved the quantity of light 
roduced was less rather than greater, so that when your 
etuer commenced his investigations sixteen vears ago, 
the only foundation upon which to rest any hope for a 
new and improved method of producing commercial electric 
light was the extremely meagre Geissler tube. The outlook 
was dubious; nevertheless, theory pointed. that wav, and 
once more important scientific advance becomes debtor to 
“ blind faith " that struggles dauntlessly forward no matter 
how dark and fore ‘boding the prospects. The watchwords 
have ever been “try once more for the last time " and 
' there must be some wav out." Due to unrelenting toil 
and many thousands of disheartening experiments, it can 
now be said, " something useful is attained.” 

It will he noticed, bv referring to Table I, that the five 
most salient factors of this svstem of illumination can be 
helpfully considered as the links of a chain and that the 
development of the system consisted essentially in the 
continual necessity of strengthening first one link and then 
another. 

One extremely important advance will be noted in 1899, 
when all " make-and-break " systems were finally super- 
seded by static transformers receiving. their energy from 
alternating dvnamos > and again in 1905, when the auto- 
magnetic gas-feed. vaive made its appearance and began 
to occupy a place of great importance, which it still holds. 
One of the first tubes installed equipped with such a feed- 
valve was at Madison Square Garden. This tube is still 
in nightly operation, and produces five times as efficient 
an illumination as that of the incandescent lamps previously 
used to illuminate the same area. 

The heart, or rather the lungs, of the whole system, 
since it breathes, is the feed valve, which is shown in detail 
bv Fig. 1. The small carbon plug, when not completely 
covered bv the mercury, permits air or any gas to filter 
through it and then to pass into. the large light-giving 
tube. The mercury, of course, cannot pass through the 
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TABLE I. 
CHRONOLOGICAL DEVELOPMENT OF SALIENT Factors or THE MoorE JLIGHT. 
| | 
Time. nource. Break. | Coil. Lamp Gas or Chemical. 


Air vibrator 


Primary and secondary 
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Geissler tube 


| 
1894 | Street circuit Vacuum vibrator | Primary only Bulb lamps —— 
1896 | Street circuit Vacuum vibrator Primary only Tubes, external caps Wood alcohol. 
1898 ! Street circuit Vacuum vibrator Vacuum rotator ..| Tubes, external caps Wood alcohol. 
1899 | Low fre. generator None Resonance coils Tubes, external caps Wood alcohol. 
1901 | High fre. generator Nono None - ..| Tubes, external caps ..| Aubepine. 
1902 ` High frc. penerator Noue High fre. transformer Tube 100 ft., terminals | Graphitic acid. 
in box 
1903 | High fre. generator None  .. ig ..] High fre. transformer Internal electrodes Rosalie acid 
1904 | 60 ~ Street .. NOUO sa salas ..{ Standard transformer Internal electrodes Rosalic acid. 
1905 | 60 w Strect None  .. T ..| Standard transformer Internal electrodes Air through-feed valve. 
1906 | 60 æ Street None Standard transformer..| Internal electrodes Nitrogen through-feed 
valve. 
1906 | 60 ~ Strect None i | Standard transformer. .| Internal electrodes CO2 through-feed valve 
1909 | 60 w Street None Standard transformer. .| Internal electrodes, CO2 through-feed 
semi-portahle window valve. 
1910 | 60 w Street None | Standard transformer..| Portable window, in- | CO2 through-feed 
| vertable valve valve. 


pores of the carbon, and when it covers the carbon entirely, 
absolutely shuts off the passage of any gas through the 
carbon plug. The tip of this carbon plug is only exposed 
when the gas tube surrounding it is raised, which thereby 
causes the surface of the mercury to lower. 

The automatic manner of lowering and raising the surface 
of the miniature pool of mercury, that is, opening and 
oe this gas tube, is best shown diagrammatically in 
‘ig. 2. 

The glass tube, the lower end of which rests in the 
mercury, has its upper end filled with iron wire which 
acts as the core of a solenoid, that is, connected in series 
with the low tension side of a transformer, fed from the 
street alternating current mains. 

Therefore, this gas-feed valve opens and closes as the 
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current flowing through the solenoid becomes greater or 
less in direct proportion as the potential flowing through 
the gaseous conductor of the long light-giving tube changes. 
This current. eraduallv becomes slightly greater as the con- 
ductivity of the gaseous-conductor increases, due to the 
degree of vacuum in the tube becoming higher, as the 
quantity of the pas in the tube is used up by the passage 
of the electric current. The momentarv influx of a fresh 
supply of gas therefore automatically shuts itself off by 
the weakening of the solenoid. A careful study of the 
current curve plotted in Fig. 3 makes the simple though 
effective action of the valve perfectly clear. It is so friction- 
less that it often acts with perfect reliability every minute 


for 10,000 hours. Any desired kind of gas can be fed to 
it, but it has been found that carhon dioxide yields a 
spectrum that is the equivalent of davlight. When this 
gas is desired it is generated automatically, as shown by 
& portion of the apparatus in Fig. 1. That is, the lighting 
tubes' automatic demand for gas creates a slight vacuum 
that raises the hydrochloric acid into contact with the 
calcium carbonate, but only for a few moments at a time, 
or until the very small amount of gas needed is generated. 
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1, The Moore Tube; 2, terminal box; 3, terminal electrodes ; 
4, transformer; 5, feed-valve coil; 6, glass tube of feed valve ; 
7, glass and iron wire displacer; 8, porous plug; 8a, mercury ; 
9, sand resistance tubes; 10, 220-volt, 60-cycle A.C. supply. 


The automagnetic feed-valve solved a problem that 
seemed impossible because the factors involved were of 
such a delicate order. Primarily, the problem was to 
maintain within 1/100,000 of an atmosphere a tube volume 
of about 5,000 cubic inches at a degree of vacuum corres- 
ponding with 1/10,000 of an atmosphere. This extremely 
small permissible variation in gaseous pressure is not 
discernible on a barometric column ; therefore the solution 
of the problem could hardly be approached by purely 
pneumatic or mechanical means, but the electrical solution 
is duc to the fact that minute changes in gaseous pressure 
correspond to comparatively great changes in the conduc- 
tivity of the gaseous-conductor. That is, a change of 
1/100,000 of 1°, of an atmosphere corresponds to a change 
of about 4?, in the amperes flowing through the light- 
giving tube. 

If the valve on such a tube is intentionally made in- 
operative, the light of the tube almost immediately begins 
to flicker, and in a few minutes the light literally dies out 
for want of hreath. 

Manv uses have been made of the light: it has been 
installed for banquets (as‘will he seen in Fig. 4), for use 
in hardware stores, machine shops, shoe stores, offices and 


art stores, baths, florists” shops,cshow windows, at ribbon 
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counters, in silk mills, in photographic studios, 
and a mile of vellow Moore light is in operation 
at the New York Post Office (Fig. 5). The 
latter is produced bv feeding it with auto- 
matically prepared nitrogen gas, resulting in 
a most efficient form of illumination. 

The long tubes are constructed 1n 1nnumer- 
able shapes, but there is a small and compact 
or portable form of tube, which is designated 

artificial window." When these * windows ” 
are supplied with COs, the spectrum of 
average daylight is produced which has proven 
itself most valuable to many classes of business 
in which colour values are of prime importanc e. 
For ex: um ple, 10,6000 operatives in dyeing 
establishments were able last winter to work 
on full time solely because of the white Moore 
hght. No other form of artificial light. has 
enabled the dvers to operate at night or on 

days. All of the primary colours, as 
as their shades, are seriously distorted 
all forms of light except that from the 
carbon dioxide vacuuin-tube, a fact sub- 
stantiated by all of the highest commercial 
and scientific authorities, inc luding the official 
report of the United. States Bureau of 
Standards. 

Commercializing the Moore light has involved 
the design and invention of many auxiliary 
devices, such as the tools for cutting and joining the ; ylass 
tubes, with suitable pumps for T them. 
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Hundreds of experiments were necessary in determining 
the best kinds of gaseous conductors for various purposes. 
But this aspect alone of this new industry is so vast that 
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| it will probably be some time before it can be claimed to 
| have been thoroughly explored. 


It would be difficult, 
indeed, to cite a field of scientific research more full of 
promise. Very probably the gaseous-conductors now used 
correspond to 'the old carbon filament or a gas jet without 
a mantle. The latter forms one of the best illustrations of 
the enormous advantages accruing from selective lumin- 
escence. Gases will be found which when placed in the 
path of the vacuum-tube discharge or current flow will 
increase the efficiency of this light source, just as thorium 
and cerium did so wonderfully for the open gas flame. 
When this occurs a very long step will have been taken 
towards the theoretical limit of efficiency for producin 

useful light for the human eye. Cheaper light 1s demanded 
by commerce as well as science, but the limit has evidently 
been reached so far as obtaining it by heating solids, while, 
on the contrary, we are just beginning the fight on the 
principle that 1s correct theoretically, viz., obtaining light 
bv setting up the proper rates of vibration for the various 
colours, in gases, either by electrical or chemical means. 


| There is every reason for believing that a complete solution 


will be effected by adhering to the electrical means now 
emploved, but nature also stands ever readv with her 
firefly, like an open challenge to the scientific world to 
produce commercial light in the same manner, 
which is evidently chemical. 

The necessary factors seem to be sodium or 
magnesium, formic acid and oxygen. But 
commercial electrical luminescence will doubt- 
less be the next great and necessary stepping- 
stone, to hold for a time the attention on 
the grand march of light development, and to 
a future generation may be left the complete 
mastery, through commercial, chemical 
luminescence, 


PERSONAL. 
Mr. P. W. Freudemacher, A.M.LE.E, 
formerly in the sales department of Messrs. 
Crompton & Company, Ltd., 
his 
Wiliams & Company, 


Catford, S.B. 


has opened 

under the or P. 
at 34, Bargerv-road, 
The new firm is specialising in 


own account, style 


the manufacture and installation of organ- 
blowing plant, both electrical and mechanical. 
Mr. Freudemacher, himself an organist, 


has had a unique experience in this class of 
work, and we wish him every success in his 


new venture. 
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TESTING STEAM TURBINES AND STEAM 
TURBO-GENERATORS.* 


— — — 


By E. D. Dickinson and L. T. Robinson. 


Of late years an increasing amount of consideration 
is being given to the economic production of power, and 
as the cost of coal in a steam power station is the largest 
item of expense, it naturally follows that the efficiency of the 
apparatus for generating power should be high. In order 
to determine these efficiencies, certain accurate measure- 
ments, or tests, are necessary, and it is the intention to 
outline what precautions must be taken in order that the 
results may not be misleading, and also to consider the 
relative degrees of accuracy of different methods. 

The term efficiency is a fruitful source of misunder- 
standing. The only meaning which is of any commercial 
significance to the operating engineer is that which gives 
the ratio between the energy in the form he desires, to the 
energy available in the fuel. In other words, what he wants 
to know is, how much is he getting out for what he puts 
in. ] 

There is one point that must at all times be kept in 
mind, and that is, that all tests, even when accurate, are 
at best but an indication of what may be expected in 
the over-all economy of the station. A specific example of 
this is à certain European power house, which contained 
several engines of the best makes. When steam turbines were 
installed the coal consumption was decreased about 20 per 
cent, though the test efficiency of the turbines showed 
no such marked superiority over that of the engines. 

In the manufacturing of steam turbines a great amount of 
testing is necessary, to determine the effect of making 
changes in design or to verify theories and formule which 
cannot be established by calculation ; much of this is of 
an experimental or laboratory nature. There is also a 
large amount of testing done, in order to establish the 
over-all economy of the complete unit. This latter is all 
that is of commercial value to those operating steam tur- 
bines. The actual efficiency of the turbine alone is of some 
interest, but can only be determined by measuring the 
power delivered by the shaft to some form of brake, or 
to a generator of known efficiency. Any testing by allowing 
for the different losses, by the methods often emploved 
for electrical apparatus is impractical and should not be 
considered. 

In this paper it is not the intention to elaborate all the 
numerous details which must be carefully taken care of 
when tests are being made. Many points of importance are 
only touched upon. Every test must be given special 
consideration, and the necessary precautions to be taken 
will depend on local conditions. 


MEASUREMENT OF THE STEAM INPvrT. 


Weighing Condensed Steam. The one positive method 
of testing a turbo-generator is to measure the steam that goes 
in through the throttle valve, and the electric energy 
delivered at the terminals of the generator. The surest 
method of determining how much steam enters the turbine 
is to collect and weigh all the steam after it has been 
condensed. This necessitates the use of a condenser of 
the surface tvpe. In making such a test two things are 
essential: First. that all the steam used on the turbine 
be condensed and measured ; and second, that no steam 
or water, not used in the turbine, be allowed to enter the 
condenser. Should the condenser not be perfectly tight, 
some of the cooling water will be drawn into the condenser, 
and mixed with the condensed steam ; this is à common 
source of error. 'The condenser should have leakage checked, 
before and after each test. With all steam turned off the 
turbine the condenser should be run for some time with 
full vacuum, and the discharge from the hot well pump 
very accurately measured, 

Split. condenser tubes will sometimes cause leakage 
which is extremely difficult to locate, and cannot alwavs 
be determined by measuring the leakage. This is the case 
when the split opens up only when the condenser is heated 
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with large flows of steam. This action will generally give 
erratic results, and no tests should be considered that do 
not show consistency with other tests on the same machine. 


Measuring Condensed Steam. The most accurate method 
of measuring the condensed steam is by the use of tanks, 
so arranged that all the water can be weighed at equal time 
intervals during the test. The pump, piping and tanks 
must be free from leaks, and the condenser and pumps must 
be so arranged that the water will continuously flow to 
the pump, this is essential in order to get accurate results. 


Weighing Water Fed to Boilers. This method is quite 
frequently resorted to when the condensed steam cannot 
be measured, as is the case when the turbine is operating 
non-condensing, or when the condenser is of the Jet type, 
in which the cooling water is mixed with condensed steam. 
In making such tests, the liability to error is very great, 
and every precaution must be taken in order that the 
results may be considered reliable within any degree of 
accuracy. 

The steam piping connecting the boilers and turbine must 
be disconnected from all other piping, and all openings 
must be blanked off: valves must not be relied on. All 
blow off and drain valves must have their outlets visible. 
All piping between boiler feed-pumps and boilers must be 
exposed, and have no branches. Leakage of the boiler 
itself is the most difficult to locate, as all water or steam 
escaping is vaporized and carried up the stack. The boiler 
leakage should be checked before and after each test by 
closing the throttle to the turbine, or if necessary blanking 
the pipes at the turbine and running a test measuring the 
amount of water required. with full steam pressure on 
boilers and piping. The feed water used should be weighed, 
and not measured by meters. 

Tests which have come under our observation have 
shown boiler leakage of 10 and 12 per cent. of the water 
weighed into the boilers, and one particular case showed 
a leakage of over 20 per cent. 


Test by Heat Balance. This method of testing is based 
on measuring the amount of heat transferred to the cooling 
water from the condensed steam. It is extremely in- 
accurate and unreliable, and at best can give but an 
approximate idea of the quantity of steam being condensed. 
The quantity and temperature of cooling water and the 
temperature of the outgoing water, carrying with it the 
condensed steam, are measured as accurately as possible. 
The reason for inaccuracies is the difficulty of measuring 
the quantity of cooling water and its true average tempera- 
ture change. The temperature of the cooling water may 
vary at different sides of the pipe, and small discrepancies 
in the reading will show large variations in the estimated 
steam consumption of the turbine, since the temperature 
rise 1s small. 


Duration of Tests. In order to establish accurately any 
given point, all tests should be run with fixed conditions 
after a state of equilibrium is established and things are 
constant for an appreciable length of time. The time 
required will depend on the nature of the test being made. 
In general, when small amounts are being measured, 
the duration of the tests should be somewhat greater; 
for example, when measuring the condenser leakage, this 
test should be run for a sufficiently long period in order 
that the small quantitv of water which will come through 
may be accurately weighed. 


Efficiencies. The net over-all efficiency expressed. by 
the ratio between the kilowatt hours output of the generator, 
and the available energy in the steam, is the only one of 
any particular commercial value. The comparison. of 
efficiencies of different machines is the most satisfactory 
way of considering their relative merits. To determine the 
available energy in one pound of steam it is necessary 
to know the pressure in pounds per square inch, the quality 
and the temperature of the entering steam: also the 
pressure at the turbine exhaust. To measure the exhaust 
pressure, or vacuum, a gauge should not be relied on. 
The most accurate means is to use a full length mercury 
gauge, and subtract the readings bv this; from the atmos- 
pherie pressure at the time the test is made. Tf the steam 
be superheated, since there is some differenee of opinion 
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concerning the specife heat of. superheated steam, the 
fivure assumed must be given. 

In testing turbines consisting of several stages, the 
pressures in the different stages should be measured, this 
affords a check, and should show any abnormal conditions 
existing ain. the interior, which might not otherwise be 
observed, 

The kilowatt output should be net, that is, the kilowatts 
for excitation should. be subtracted from the generator 
output. 


Checking Instruments. All instruments, including meters, 
gauges, thermometers, and scales must be very accurately 
calibrated or checked. before and after the test. Small 
inaccuracies in some of the readings may entirely discredit 
tests which have cost a great deal of money to make. 


Inspection and Adiustment. Before tests are made the 
turbine should be inspected to see that all parts are in 
proper condition. Tf necessary the interior should be 
examined to see that the buckets have not been damaged 
bv foreign. substances, and all necessary adjustments 
made at this time. After the tests have been completed, 
the machine should be ready for commercial service, and no 
udjustments of the turbine should be made. 


Corrections, Whenever possible, turbines should be 
tested under the conditions for which they were built to 
operate. Correcting for different conditions is always 
nable to throw some doubt upon the accuracy of the test, 
and therefore on the efficiency of the machine. being 
tested. Different machines will have different. correction 
factors for varving conditions, and for this reason it is 
unposble to arbitrarily fix the allowances that should 
be made. 

In general, the corrections for steam pressure, moisture, 
or stiperheat. are less hable to be misleading than that for 

varving vacuum, for the reason that comparativ elv large 
changes in. any one of the first three, will but slightly 
affect. the conditions in the machine: whereas, a slight 
change in the vacuum makes an enormous change in the 
available energy and volume of the steam in the. low 
pressure end of the turbine. A turbine mav show a splendid 
efheieney with poor. vacuum, but unless it be properly 
proportioned, it may give a poor efficiency with a good 
Vacuum. 


Tost Results. The majority of commercial tests on turbo- 
venerators are made to determine whether or not the unit is 
rultilling the guarantees made by the manufacturer of the 
apparatus, The steam turbine differs from the reciprocating 
"team engine, in that it is impossible to take anv readings 
that will give a direct indication of the power being de- 
veloped. The designing engineeer with all the necessary 
data, can estimate very accurately what power the turbine 
is developing under any given set of conditions. But the 
operating engineer has not the time, nor is he interested 
in. making such calculations. 

It will be apparent from the foregoing, that the complete 
test of a unit necessitates taking a large number of measure- 
ments and small inaccuracies 1n taking many of the readings 
are hable to affect considerably the final results. For this 
reason, itis obvious that no machine should be discredited 
on account of sinall variation in the final results, 

With the bigh efficiencies now being obtained, small 
inaccuracies 1n readings will show a relatively large per cent. 
variation in the steam consumption. It is for this reason 
that manufacturers guarantee an efficiency which is not 
quite so good as may be expected from the unit. Another 
method is to guarantee the efficiency that may be expected, 
with an allowance to cover ‘permissible inaccuracies in 
Making tests, 


The Stam Flow Meter, Under suitable circumstances, 
*heroughly accurate tests may be made by measuring the 
steam with a meter. Such tests will be more convenient 
"han those made by any other method. Certain pre- 
cautions are necessary. but there should be small expense 
iB providing conditions that will insure reliable. results 
aah the best meters, 

Exen where other methods of measurement are used the 
atean tow meter will always be a valuable adjunct since its 
readipus are accurately proportionate to flow and show the 
(conditions instantaneously, 
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MEASURING THE ELECTRICAL OUTPUT IN CONNECTION WITH 
TURBINE Tests. 

The output of the turbo-generator mav be either direct 
current or alternating current. We will consider first the 
measurement of direct-current output. Usually, station 
Instruments in connection with generator. switehboard 
have been provided, but unless temperature conditions 
can be very accurately controlled and the instruments 
can be checked under operating conditions they should not 
be used. The station voltmeters may sometimes be satis- 
factory but it is the usual practice to supply direct current 
station ammeters to operate from shunts of approximatelv 
60 millivolts drop which requires that the indicating part 
of the ammeter be largely a copper circuit; therefore 
the whole combination is subject to considerable error 
due to variations 1n room temperature, and with some 
shunt arrangements, to variations in the current to be 
measured as well. For the precise measurement of direct- 
current output portable indicating ammeters should be 
used having 200-millivolt-drop shunts,* and, therefore, 
permitting the use of indicating millivoltmeters whose 
circuit) consists. largely of resistance material having 
practically no temperature coefficient. It ie also desirable, 
when possible, to measure the volts by similar portable 
volt meters. 

When using either switchboard or portable instruments 
the intluence of any stray fields should be investigated 
and arrangements made whereby these stray fields will not 
affect the measured output. Special caution must. be 
observed in this respect if the instruments are not of a 
shielded type. If the influence of strav fields is very small 
it may be eliminated from the final result by periodically 
turning the instruments between successive readings. 
There 15 also another point in connection with the measure- 
ment of amperes, especially when testing large units, 
which is important, namelv, care should be taken to 
correct the observed indications of the millivoltmeter 
for any electromotive forces that mav appear in the shunt 
or leads due to thermoelectric effects. The amount of 
error due to this cause may be observed bv reading the 
millivoltineter at the close of the test with no current 
flowing in the main circuit. There may then be observed 
a small positive or negative indication, which should be 
applied as a correction to the observed ampere readings. 
Of course, to have this correction constant throughout the 
test the entire arrangement should be run under the test 
load until final temperature conditions in the shunt have 
been established. These precautions need not be observed 
in connection with standard precision shunts having 
200 millivolts drop. 

Referring again to the station type of shunts, unless the 
ammeter is checked with the shunt connected into the 
bus-bars, great care should be taken to know that the 
distribution of current flow through the shunt is the same 
when the ammeter is used as when it was tested. It ìs 
quite possible to have large errors due to this cause, 


Measurement of Alternating-current Output. If the out- 
put is small—less than 20 or 30 kw.—wattmeters, amineters 
and voltmeters without current or volt-multiphers may be 
used. The same remarks with regard to disturbing in- 
Huences, which apply with direct. current instruments, 
apply with even greater force to Instruments for alternating 
current. They are not usually much affected by steady 
magnetic fields but in many locations where large generators 
must be tested there may be fields which would have an 
appreciable effect on the indications of the instruments and 
which would alternate with the same frequency as the 
circuit to be tested. The current leads of the circuit under 
test may become a source of error. Such fields require the 
use of shielded instruments or the careful handling of those 
of the unshielded sort to eliminate any possible errors. 

After all questions in connection with the instruments 
themselves have been disposed of it is necessary to consider 
the proper use of the instrument transformers which 
provide usually the only means of enlarging the capacity of 
the instruments to meet ordinary requirements. 

The station equipment provided for use with the generator 
can be checked carefully and both the instruments and 
transformers BD plyked for the precision. test; but this is 


= Thi: h not an arbitrary er hut hascheen chosen by several makers as 
giving the best compensation of all teniperature errors, 
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not usually as convenient as to insert transformers specially 
tested for the work. Of course, if the constructors of the 
plant have the foresight to install tested transformers 
these are, at any time, available for precision testing. 
Makers of instrument transformers can supply them with 
certificates showing performance under any specified 
conditions when requested. 

In using instrument transformers it is necessary to 
observe the precaution to have the secondary connected 
load the same as that which is on the transformers when 
they were tested for the certificate. It is also necessary 
if the test is to be made under conditions that will give 
low power-factor on circuits to at least know that the 
phase displacements in the instrument transformers are 
not large enough to appreciably affect the results. It is 
also well to observe the precaution not to use instrument 
transformers with interconnected secondaries except for 
the common ground connection which should be employed 
as a safety precaution. . 

If possible, a test should be made on non-inductive load. 
If this is done the indications of the voltmeters and am- 
meters may be used to check the indications of the 
wattmeters. If all the test arrangements have been satis- 
factorily attended to the apparent power as showed by 
the volts and amperes should agree within one per cent. 
with the wattmeter indications and the watts indicated 
should be taken as the true output. If the test cannot be 
made at unity power-factor the voltmeters and ammeters 
should stil be included so that the general conditions 
of distribution of load, ete., may be known throughout 
the test. For this purpose the station instruments would 
be satisfactory. 

The use of watthour meters for this class of testing 
should be avoided wherever possible. There are watthour 
meters for direct-current and for alternating current 
circuits, and under both of these headings there are those 
which might be classed as accurate and those which could 
hardly be so described. Still the very best watthour 
meters that can be made are inferior in performance 
to the best portable indicating instruments. — Wattlfour 
meters are slightly affected by changes of voltage, fre- 
quency, wave shape, etc., and by the amount of load 
current which is being measured. Sometimes if the load 
is very fluctuating and the test must be made under 
service conditions the output may be more accurately 
determined by watthour meters than by indicating in- 
struments, but this would represent extreme conditions, 
and would not usually be true. 

Watthour meters should never be used unless checked 
in place at the frequency, voltage, wave shape, ete., which 
are to be used in testing. If it is not possible to run a 
complete test on a fairly steady load it is usually possible 
to make a few runs on the watthour meter under load 
conditions and to use this check as a basis for determining 
the output by means of the watthour meters during the 
test run on unsteady load. It is still advisable to aca the 
indicating instruments at short intervals so that their 
indications may be made use of in computing the final 
result. The fluctuations shown by the recorded values 
will determine how much weight should be given to the 
indicating instruments. 

Checks of watthour meters should not, for precision 
purposes, be made with the meter subjected to other than 

exact load conditions and on the same circuit. Compromise 
methods of testing watthour meters, similar to the usual 
test of a three-phase two-element meter on a single-phase 
circuit, should not be used.* This is because the accuracy 
demanded is better than that in ordinary metering and 
does not mean that the compromise test is not perfectly 
satisfactory for ordinary service for meters known to be 
without interference between elements. If watthour meters 
are tested in place, using the above precautions, and 
indicating instruments are employed and read at frequent 
intervals during a test run of three to five hours, the 
watthour record should agree with the output as deter mined 
bv the indicating. instruments. within one per cent. on 
fairly steadv commercial loads with the chances largely in 
favour of the indicating instruments being correct. 
phase indicating instruments for polyphase service are to 
be preferred for precision work to polyphase instruments, 


"ingle- 


* Meter Code VII. J. 88, I and II. 
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for the obvious reason that indications of a polyphase 
instrument are made up bv the two elements in such a 
way that it is not possible to apply corrections to either 
element to get the true total result unless the division of 
load is known bv single-phase instruments: and if the 
single-phase instruments are required for this purpose 
they may as well be of the precision class and used for 
the actual determinations, and the polyphase instrument 
omitted. 

CONCLUSION, 

To accurately and positively determine the efficiency 
of a steam turbine, great care must be taken in making 
the tests. If all necessary precautions are not taken the 
results are liable to be misleading, arid will in all probability 
be absolutely valueless so far as determining the actual 
economy of the unit. 


The modern steam turbine, unlike the reciprocating 
engine, should require no adjustments before making 


economy tests, that is, after it has been adjusted, any 
turbine should be able to stand all the sudden variations 
of load and steam conditions occurring in commercial 
operation. The turbine should be tested with the adjust- 
ments that are normally maintained. After tests have been 
made to establish the economy of a turbine, no adjustments 
should be made, that mav affect the efficiency. Any such 
adjustments mav discredit the entire test. 

The testing of steam turbines in some respects resembles 
the testing of water turbines, and it is recognized what 
precautions have to be taken in testing them in order to 
avoid misleading results. The testing of steam turbines 
demands even more care, owing to the greater number of 
conditions which have to be maintained and accurately 
measured. 

With the ever increasing search for higher economies 
in the production of power, the efficiency of every piece 
of apparatus that forms a link in the chain between the 

coal pile and the switchboard must be maintained at its 

best, and in a turbine power station it is not sufficient 
to know the efficiency of the turbine alone, but every 
source of loss should be run down and eliminated or 
reduced to its minimum. Several small losses may in the 
aggregate be sufficient to cause an otherwise economical 
plant to make avery poor showing. 


EDUCATIONAL. 
UNIVERSITY COLLEGE. 
The second term of the session at University College 
opened on Tuesday, January 10. 
During the month of January the following special 


lectures in the Faculty of Engineering will be held :— 

A course in ^ Advanced Electrical Measurements," by: 
Professor J. A. Fleming, F.R.S., beginning Wednesday, 
Januarv 1l, at 5 o clock. 

A course on “ Water Supply, Sewerage and Lighting,” 
by Mr. R. E. Middleton, beginning Thursday, January 12, 
at 4 o clock. 

A course on “ Waterwavs, Harbours and Docks," by 
Mr. A. T. Walnislev, beginning Thursday, January 12, 
at 5 o'clock. 

A course on " The Graphical Treatment of Arches,” 
bv Professor Karl Pearson, F.R.S., beginning Friday 
January 13, at 10 a.m. 

A course on " Some Modern Methods in the Design of 
Structures.” by Mr. H. P. Philpot, beginning Thursday, 
January 26, at 6.30 p.m. 


FARADAY HOUSE. : 
Dr. W. H. Eccles began a course of lectures on ** Wireless 


Telegraphy and Te Jephony, " and Mr. A. B. Clark, B.Sc., 

A.M.LE.E., of Lot’s-read Generating Station, gave the 
first of his demonstrations on " Fuel Testing ° to the 
senior students of Faraday House this week. In connection 
with the commercial training of the students at Faraday 
House, so successfullv inaugurated by a lecture on ` * Depre- 
ciation " by Major O'Meara, C.M.G., electrician-in-chief to 
the Post Office, Mr. A. Schneider, M.A., M.LE.E., the 
managing director of Messrs. Evershed & Vignoles, Ltd., 
has given a lecture on " Works Management," and Mr. 
Robert Hammond, M.Inst.C. E... will shortly deliver a series 
of lectures on " Electricity Undertakingsz" 
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In view of the fact that we are to have a Colonial 
Conference this summer, Mr. F. W. Beney’s article 
on “ The Unification of Home and Colonial Patent 
Systems,” appearing in the current issue of "* The 
Empire Review," is very timelv. It is practically a 
plea for a modus vivendi between the Mother 
Country and the sister nations of the Empire. 
At present it is necessary in order to secure pro- 
tection throughout the British Dominions to take 
out a patent in every single colony. At the first 
blush it would appear as though the easiest way 
out of the difficulty. would be to make local patents 
valid. by registration in each colony, or bv the 


issue of an Imperial Patent. 


But the main object 


of granting letters patent being to encourage 
inventive genius by bestowing the means to secure 
monopoly of exploitation, with due safeguard to 
the public at large, it is necessary to preserve local 
administration, so the difficulty is more than a 


mere fiscal one. 


It is evident, for instance, in the 


matter of engincering, and especially so as regards 


electrical engineering, that it is seldom, if ever 
requisite for the inventor to secure protection in 
every corner of the Empire, not only on the score 
of expense, but from the obviousness that the 
invention. would have verv little usage in given 


districts. 


Then, again, to secure a uniform patent 


running in every part of the Empire would entail 
enormous work on officials, hardships on inventors, 
and, as Mr. Beney points out, would give an unfair 
advantage to wealthy patentees or infringers. For 
it must be remembered that the gist of most regula- 
tions is to insure novelty in the inyention (to. be 
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patented. On the other hand, a process or device 
known in use in one part of the world may legiti- 
mately enough form subject matter for a patent in 
another part of the world if it is improved and 
adapted to some special purpose or, purposes. 
No harm comes of this when the patent granted is 
strictly limited in the area covered, because it is 
open to any colony tc refuse to grant protection 
on the ground of prior local knowledge. The force 
of this is seen clearly in what has taken place in 
Australia, 
had its own patent laws and regulations, 


where until quite lately each colony 
which 
have been abrogated by patent matters being 
transferred to the Commonwealth. When 
was done a unifying patent system was adopted 


this 


throughout the Commonwealth and providing for 
Mr. 
Beney says, * Under this Act a person in possession 


the grant of patents with federal scope. As 


of a State patent still running can apply for a 
Commonwealth patent, and this is granted to him 
for the unexpired term with the proviso that if 
the invention has been published in another State 
before the Commonwealth application, that State 
is excluded from the scope of his Federal patent." 
The provision was needed in order to be just to 


users in the other States where the invention has 
not been originally protected. It is clear that this 
becomes all the more necessary when we are thinking 
of an Empire patent. But perhaps the greatest 
difficulty arises from the fact of the very different 
procedure adopted in the several parts of the Empire. 
In Great Britain and in Canada, and now to some 
extent in Australia, a real actempt is made to 
investigate the claims of applicants for novelty. 
This is a safeguard to the investor himself and to 
the public. With prior investigation a patent 
becomes of substantial value, for it is not easily 
upset. On the other hand, the public is protected 
from frivolous and vexatious attempts at monopoly 
under a mistaken or wrongful use of the Patent 
Acts. But it is clear that it would not be fair to 
give the same exchange value to a British or 
Canadian patent with that of à document issued 
by a non-examining, or ineffectually examining 
colony. If we try and overcome this drawback by 
insisting on universal inquiry within the Empire, 
we are bestowing something that is practically 
never required, at the expense of high fees, serious 
loss of time, and an amount of work quite pro- 
hibitive to ninety-nine out of every hundred 


inventors. The whole question is one of immense 
interest to British manufacturers and electrical 
enginecrs. Within sight of the coming Conference 


we may echo Mr. Beney's desire that ** When these 
questions are seriously tackled and some attempt 
is made towards the unification of the various 
colonial systems, it is to be sincerely hoped that the 
colonies will endeavour to meet the Home Govern- 
ment in the spirit of co-operation." “ The Empire 
Review " is to be congratulated on bringing the 
knotty problem so prominently before the whole 
community. 
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FINANCIAL NOTES. 


Dusiixn Tramway Company.—Subject to final audit, 
the directors recommend the pavment of dividends for the 
half-vear ended December 31, 1910, at the rate of 6°, per 
annum, less income tax, on both the A R "and 
Ordinary shares of the company, after setting aside £12,000 
towards the renewal of permanent way, and carrving 
forward £9,898 15s. 1d. This time last vear the amount 
at the credit of net revenue account included a sum of 
£8,150, payable in respect of income tax over-assessed for 
the previous six years. 


* * * 


Rio De Janeiro TRAMWay.—The directors of the Rio 
de Janeiro Tramway, Light and Power Company, Ltd., 
for the purpose of providing funds in connection with the 
extension works in Rio, and for other purposes of the 
company, decided to offer for subscription the balance 
remaining unissued of the share capital of the company, 
namely, 23,750 shares of $100 each to shareholders of 
record on December 21, 1910, each shareholder being given 
the right to subscribe for one share for every 15 shares 
held by him. The terms of payment are par, and payment 
for the shares subscribed for must be made at the exchange 
of S4.863 Canadian currency to £1 sterling in the following 
instalments : 810.00 or £2 1s. Id., or Fra. 51.86 per share 
with the application, and $90.00 or £18 9s. Ild. or Frs, 
166.20 per share on Januarv 31, 1911. 


* * * 


CHLORIDE ELECTRICAL NTORAGE.— The directors of the 
Chloride Electrical Storage Company, Ltd., have declared 
an interim dividend at the rate of 69; 'y on the Preference 
shares. 

* * * 

Mexico TRAMWAYs.— The directors have declared. a 
dividend of 13°, on the issued capital stock of the company 
for the quarter ended December 31, 1910, pavable in 
Toronto, February 1, 1911. 


x * * 


Mexican Liaur AND. Powkn.—The directors have 
declared a dividend of 1°, on the Oydimary shares of the 
companv for the quarter ended December 31, 1910, pavable 
January 20, 1911. 


* * * 


LiMiTED PanrNERSHIP.—Deckett & Parker (346). Regis- 
tered December 22. Manufacturing. electrical. engineers, 
37a, Tenby-street, Birmingham. Partnership from Decem- 
ber 1, 1910, until determined bv one vear's notice from 
either partner. (General partners: A. Parker and E. H. 
Parker, both of 220, Charles-road, Small Heath, Birming- 
ham. Limited partner: J. M. Beckett, 40, Charleville- 
road, Handsworth, contributing £100 (being share of asset 
of the partnership business), 


ELECTRICAL ENGINEERS’ BALL, 1911. 


The annual ball will be held in the magnificent new 
ball rooms called the Connaught Rooms of the Freemasons’ 
Hall, Great Queen-street, London, on February 10. Mr. 
Pritchett’s band has again been engaged, and this augurs 
well for the quality of the dance music. The gentlemen 
forming the committee for the year are as follows :— 
H. Alabaster, O. H. Baldwin, R. Belfield, J. H. Bowden, 
T. Browett, T. Belshaw, A. C. Cramb, Jas. Callender, 
Svdney Dobson, F. R. Davenport, R. N. Erskine, N. Z. 
de Ferranti, E. J. Fox, T. E. Gatehouse, Sir J. Gavev, 
W. Geipel, Jas. Gray, R. Kave Gray, A. E. Hadley, R. 
Hammond, H. E. Harrison, H. Hirst, J. S. Highfield, 
J. E. Kingsbury, E. M. Lacey, F. A. C. L. Leigh, W.E. Lane, 
H. M. Leaf, W. L. Madgen, W. Lee Matthews, W. M. Mordev, 
H. T. N. McKay, P. V. McMahon, Lee Murray, F. H. 
Nalder, Major W. A. O Meara. T. G. Otlev, G. W. Partridge. 
Hugh A. Pearson. J. N. Roworth, Martin F. Roberts. 
L. L. Robinson, W. Rutherford, G. Rowell, Sydney 
Sharp, Joseph Shepherd, Alex. Siemens, A. M. Sillar, 
H. Scholey, T. E. P. Stretehe, G. Sutton, C. P. Sparks, C. D. 
Taite, J. Tavlor, R. J. Wallis-Jones.|C.. H. Wordingham. 
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Electrical Progress at Home & Abroad. 


Review by our Special Correspondents. 


THE TYNESIDE. 


("Eloctrical Engineer” Correspondent.) 
NEWCASTLE-ON-TYNE. 


Among the extensions which have recently taken place 
in connection with the supply of power given bv the New- 
castle-upon-Tyne Electric Supply Company, Ltd., and its 
a9oclated companies some important features mav be 
noted, Foz example, at the Lumley Third Pit belonging 
to the Lambton Colliery Company at Chester-le-Street, an 
installation of an electrie winder by Messrs. Niemens 
Halske has been connected to the mains. The winder is of 
the direct current tvpe with Ward Leonard control, operated 
at 600 volts, a motor generator being provided to convert 
the current. from 5,750. volts three-phase to 600 volts 
direct current. The average horse-power of the win ler is 
5). Mention has already been made in this column of the 
extension at Walken of Messrs. Armstrong, Whitworth & 
Company, Ltd., and of the electrical crane machinery 
installed there in connection with the preliminary. ex- 
vavation of the site. It mav, however, be mentioned that 
the shafting in the temporary workshop erected by Messrs, 
E Nuttall is driven electrically, and altogether 265 h.p. 
of further machinery has been ordered in this connection. 
Extensions have also taken place at the engineering works 
of Messrs, Donkin & Company, at Walker Gate, where 
«ome 169 h.p. of machinery is now being driven electrically. 
To this has been added some heavy lathes electrically 
driven at 440 volts three-phase, bringing the power up to 
nearly 200 hop. A further 40 h.p. of electrical machinery 


t= being installed at these works. An important extension 


has been made to the installation of electric power at the 
repe works of Messrs. T. and W. Smith, St. Lawrence, 
Neweastle-on- Tyne, where 280 h.p. of electrical machinery 
i> already employed. Recent extensions consist of 20, 15, 
121 and 64 l.p. rope machines, 6} h.p. shafting motors, 
and 6} hop. hoist and reeler, all of which are driven bv 
"hree phase motors at 440 volts. At Carrs saw mills, in 
the same locality, some 75 h.p. of three-phase motors of 
the squirrel-cage type, running at 480 r.p.m. and 480 volts 
have been installed. This is interesting in that it replaces 
steam plant using saw mill refuse, previously considered 
one of the most economical ways of using power. The final 
instance that can be quoted here is that at the sailcloth 
factory of Messrs. T. Stokoe, at Ouseburn, Newcastle, 
5 b.h.p. of motors are to be installed, driving looms and 
spinning frames, 


Rumours of Strikes. 


It is reported in the local Press that the outlook in the 
Northumberland coalfield is particularly ominous because 
of the refusal of the coal-owners to grant a minimum wage 
of 30°), above the 1879 basis. The Miners Federation of 
Great Britain may probably make this refusal the basis 
of concerted action, and the recurrence of what is euphemis- 
Deadly termed a “national question,” in this department 
of industrial labour, is particularly to be deplored by the 
electrical industry in view of the very good market which 
collieries are now offering for electrical goods. Another 
movement Is in progress among the shipyards (let us hope 
it will not end in a strike) for an increase of 10°% on piece 
rates and ds. on time rates. The North Mail, which gives 
this information, states that the advance will be asked 
for in two equal instalments, one immediately, the other 
in ax months. The unskilled workers are also moving for 
4n advance, 


Newcastle Corporation. 


The Newcastle Corporation Bill, to which reference has 
slready been mide in these columns, is the subject of public 
diw-ussion at a towns meeting of ratepavers, The tram- 
“waya extensions for which it provides must, if the Bill is 
paced, be finished in seven vears An echo of the recent 


litigation between the Corporation and the Newcastle- 
upon-Tyne Electric Supply Company, Ltd., is to be found 
in the clause that " Nothing contained in an agreement 
of March 27th, 1903, and confirmed bv the Newcastle 
Electric Supply Company's Act, 1903, and made between 
the Urban District Council of Walker and the Newcastle 
Electric Supply Company, or in any other agreement to 
the contrary, shall be deemed to prevent the use by the 
Corporation of any electrical energy generated by them- 
selves.” 


THE MIDLANDS. 


("Electrical Engineer" Correspondent.) 


BIRMINGHAM. 


There can be no better evidence of the growth of public 
interest in electricity and its applications than is afforded 
by the prominence given to electrical exhibits at the 
annual conversazione of the Birmingham and Midland 
Institute this week. It has always been the aim of the 
promoters to present to the thousands of visitors who 
attend the conversazione during the week illustrations 
of the latest things in invention and scientific discovery, 
and this year, as far as electricity goes, the Institute fully 
mantains its reputation. In the therapeutic field, Mr. J. 
Hall-Edwards, of X-Ray fame, provided apparatus 
illustrating the heat-produciug properties of high-frequency 
currents. Until quite recently the heat producing effects 
of high frequency currents were disregarded, though it was 
noticed that when such currents were passed through the 
human body for any length of time a slight rise of tempera- 
ture was produced. This was ascribed to nervous influences, 
but it has been discovered quite lately that by modifying 
the current true heat can be produced. Bv an alteration 
of the spark gap, so as to produce undamped oscillations, 
a current can be produced which, when passed through 
chemical solutions, excites a considerable rise of tem- 
perature and causes little chemical action. When these 
currents are passed through the human body the only 
sensation experienced is a pleasant feeling of warmth, and 
three or four amperes can be passed without pain or injury. 
This new method of " Diathermy " is expected to prove 
of great service in medical practice owing to the readiness 
with which the warmth can be passed through any portion 
of the body, such a method is obviously likely to be of 
greater service to the patient than external fomentations or 
even hot air baths can be. A popular form was given 
by Mr. Hall-Edwards to his demonstrations by making the 
current. while producing an internal sensation of warmth 
in those who tried the experiment, also serve to cook 
eugs and potatoes. 


Electricity at the University. 


An important exhibit was contributed by the electrical 
engineering department of the Birmingham | Universitv. 
This was arranged by Professor Kapp. and included 
Various apparatus made in the University workshop and 
used for demonstrations and research purposes. Among the 
most striking of these exhibits was Professor. Kapp's 
magnetic jigger for testing fatigues of metals. The Pro- 
fessor puts a bicycle spoke into this magnetic jigger, 
which is capable of giving 100 stresses per second, and bv 
working it for 30 hours ten million stresses are given. 
Tests have been made with this instrument at the Univer- 
sitv, and after two million stresses a distinct hardening in 
the metal has been perceived. Another of Professor Kapp's 
exhibits was the '* Arciomi " machine, a device which he 
came upon in Italy during his summer holidays. Its 
purpose is the prevention of the accidents which so frequently 
occur through high pressure( currents, getting on to low 
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pressure circuits other than by means of the transformer. 
The machine gives warning the moment the pressure 1s 
raised above a certain point and completely cuts off the 
current. Another machine exhibited was one that has proved 
very useful to students and manufacturers in testing the 
capabilities of various qualities of iron to take up mag- 
netism at a minimum expenditure of current. 


Wireless Transmission. 


Telegraphy and other departments of electric signalling 
formed the subject of some of the exhibits contributed 
by the Physics Department of the University. One of 
these illustrated the use of the selenium cell in reproducing 
sound at a distance by beams of light, in the transmission 
of pictures, and, when used to work a relay, for various 
other applications of electricity, the beam of light in 
these cases having, as it were, a trigger action. Sir ‘Oliver 
Lodge, Principal of the University, contributed a siphon 
recorder, automatic transmitter, and = artificial line as 
actually used for duplex cable telegraphy. The siphon 
recorder is an instrument invented bv Lord Kelvin for 
giving a permanent tape record of the feeble signals which 
come through a long submarine cable. The automatic 
transmitter is based on an invention of Wheastone's. 
The artificial line is an invention of Dr. Alexander Muir- 
head's, whereby duplex signalling through cables becomes 
possible. At the Institute this week it was used to imitate 
an Atlantic cable, its effect being to delay and modify 
the received signals in just the same way as a real cable 
does. The whole set of apparatus was manufactured by 
Muirhead and Company, Elmers End. Sir Oliver Lodge 


also contributed a model for demonstrating wireless 
telegraphy. This was manfactured by H. W. Cox & 


Company, and included the filings-tube, receiving instru- 
ment, and tapper-back used by Sir Oliver in his 
demonstrations before the Roval Institution of the British 
Association in 1894. Similar apparatus was employed 
in naval signalling by Admiral Popoff in the Russian Navy 

in 1895. Marconi brought over a similar box in 1896 and 
from it developed his wireless telegraphy. A Birmingham 
invention, of which an account has already been given 
in this column, was exhibited by Herr Hands von Kramer, 
namely, the Railophone, an apparatus for telephonic 
communication between a moving train and' railway 
stations and other fixed points. The svstem was tried 
some time ago on a South Coast express travelling at 
60 miles an hour, nine messages being despatched and 
picked up at the stations. The installation at the Institute 
enabled passengers on a moving car to communicate with 
the station at the other end of the room. 


Electricity in the Home. 


There were many other exhibits of electrical interest 
but undoubtedly the most popular was the domestic 
electrical exhibition arranged by the Corporation Electric 
Supply. For this the large Reading Room of the Institute 
was set apart, and the ordinary lights of the room were 
superseded for the time by lamps hung near the ceiling 
and fitted with “ Holophane " shades of the extensive 
tvpe. The perfect illumination of every part of the room 
demonstrated the advantage of attention to the subject of 
reflection and diffusion. A large quadrangular space in the 
middle of the room was surrounded by a bench on which 
were displayed various types of electric ovens, those 
selected being apparatus which has already proved a 
practical success. Among the ovens were the Bertram 
Thomas, the Electrical Ordnance, the British Thompson- 
Houston, and the General Electric. One specimen of the 
Bertram Thomas has a lamp inside and a thermometer on 
the top so as to secure scientific cookery under perfect 
inspection and control. The Electrical Ordnance oven 
has the advantage that the whole of the interior fittings 
may be swung out for cleaning. In one of the General 
Electric ovens is used the Bastion heater, which excited 
such interest when used for warming the Assembly Room 
during the prolonged Greater Birmingham Inquiry. A 
smart thing in small breakfast ranges shown by O. C. 
Hawkes, Ltd., the heating being on the same principle as that 
of the Haw kes Convection heater, a copper reflector being 
added to the grilling section. The flexible system of hot 


plates designed by the Tricity Cooker Company was one of 
the prominent exhibits, whilst. demonstrations with the 
apparatus named and other contrivances were given by 
one of the leading cookery teachers of the city. In the 
corners of the room were attractively arranged such 
things as a bachelor's breakfast table, completely | equipped 
for enabling the user to prepare breakfast, and generally 
make himself comfortable, and a beautifully decorated 
dining table furnished with an electrified undercloth from 
which current for the table lights could be obtained at any 
point. In this exhibition the department has anticipated 
to some extent the demonstrations which were proposed 
some time ago, but postponed until the spring. But the 
intention to organize an exhibition and series of demon- 
strations in. the department's own showrooms has not 
been given up. 


LANCASHIRE. 


(‘Electrical Engineer” Correspondent.) 


MANCHESTER. 


Business in this district continues to be good and local 
firms are getting their share in the improved trade of the 
past few months. A review of local industry generally 
leads one to believe that 1911 will prove an extremely 
prosperous year for electrical manufacturers in the Lan- 
cashire area. The Cotton Trade, which during the greater 
part of the past year was in an extremely unsatisfactory 
condition, and consequently unsettled the whole of the 
Lancashire trade, is now rapidly regaining its normal 
healthiness, and despite the fact that there is still a shortage 
of cotton, the rapidly-increasing demand, due to deplenished 
stocks, is bringing the mills plenty of work at very profitable 
prices. One result of this new lease of prosperity in the 
cotton industry seems likely to be the more general adoption 
of electric driving in the older mills. Already the larger 
electrical firms are beginning the campaign towards. this 
end. It is noticeable that German firms are taking the 
lead in this. 


The Mission to Mill Owners. 


In the Annual Trade Supplement of the “ Manchester 
Guardian," which recently appeared, one German firm 
has a full-page advertisement directed to the cotton 
manufacturer, and backing up its claims with the statement 
that it has over 30.000 motors already in textile factories. 
Another German firm attempts the conversion of the 
ultra-conservative Lancashire cotton mill. man with a 
quarter-page announcement that it employs over 40,000 
men, and has installed 20,000 motors for textile work. In 
this instance the principal bait of the advertisement is the 
announcement that the firm 1s willing to install the electric 
drive on terms of deferred payment—in other words 
on ' the hire system.” Jt will be hard for English firms 
who are eternally complaining of want of capital, though 
in reality they have too much for their own good, to meet 
this latest form of competition. Fortunately, however, the 
Lancashire mill owner as & rule 1s à great believer in the 
pay as you go principle, and so will be more inclined to 
buy from the man who first succeeds in convincing him 
that he knows what he is talking about. Quite in the 
beginning of the electrification of British cotton mills, 
German firm tooka £20.000 order for a new Lancashire'mill 
and installed a complete electric drive on the terms that 
if it did not do better than the steam drive originally 
proposed, all the plant would be removed, and the mill 
owners would not have to spend a penny for its trial. 
At that time no English or American firm could have 
taken the order on those terms, because they had not the had 
experience to enable them to back up their claims so 
contidently. Now, however. there are several English firms 
with a good list of mill electrifications to their credit, and 
it is to be hoped that they will endeavour to cut out foreign 
competitors for the new work which will be given out 
this vear. So far they do not appear to be very energetically 
moving in the matter. 


Electricity Supply. 


In the old out of station work there is very good reason 
to believe that there will be many more amperes turned 
out this year than last. In fact, the year,will see important 
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extensions te many of the Lancashire stations. Salford, 
after Hoating with the stream for several vears; because 
of its practically fully headed and non-extendable station, 
has structed its chief electrical engineer (Mr. J. H. 
Hawkins) to see what he can do in the way of turning 
an old horse-car depot into a brand new generating station, 
Oldham has also to face the question of an extension. 
Bury as rejoicing with two stations, while Bolton will 
probably have commenced the building of its second 
before next vear. 


SCOTLAND. 


("Electrical Engineer" Correspondent.) 
GLASGOW, 


The New Year opens with rosy prospects. Evervthing 
points toa boonrin trade. The pulse of things on the Clvde 
i$ the state of shipbuilding, and at the present moment 
there is an enormous tonnage of naval and mercantile 
stupping on hand on the river. A large part of the work 
is composed of war vessels. There are in the course of 
construction in the district. three first-class battleships, 
two larve armoured cruisers, five second-class cruisers, 
and about a score of destrovers at various stages bet ween 
being laid down and handed over, representing altogether 
a sut for shipbuilding alone of about £6.000,000, A 
considerable number of smaller vessels are building in upper 
reach vards. A close approximation of the work under 
construction on the river makes the total about 700,000 
tons. as compared with 380,000 tons at the end of last year. 
Tlas is the largest tonnage ever building on the Clyde at 
ene time. Of course, this is of direct concern. to the 
electrical industry in Scotland. for the electric motor is 
gradually but steadily ousting the small steam engine for 
ventilating and pumping, for winches, capstans, forced 
draught, and the many other purposes for which small 
powers are required. It has even in some cases taken 
the place of steam for operating steering gear. It is 
anticipated that, ere long. on board ship the propelling 
en;zines alone will be steam driven, the electric dynamo 
and engine in the engine room supplying electricity to run 
all the small powers. 

In Glasgow there are several firms who specialise in 
the electrical equipment of vessels; and reports to hand 
from one or two of these indicate that the boom in ship- 
buriding is already being advantageously felt in a large 
Increase of important orders which will keep them busy 
daring the whole of the present vear at least. 


The Metal Filament Lamp. 


Perhaps no better gauge as to the rapid development in 
e we tric hebting could be had than the progress made by 
the metal filament lamp during the past vear. Little more 
than twelve months ago there were some two or three 
metal tilament lamps on the market, and these were retailed 
bv two or three firms. At the present time there are at 
least half a dozen reliable lamps on sale and they are all 
being largely sold. The point to be noted is: it might 
have been thought. once the metal filament lamp had passed 
from the exclusive control of the initial manufacturers, 
that the total sales of the premier lamps would have been 
-reusv affected as the result of about a dozen different 
lal firms all importing metal filament lamps direct from 
dite rent makers, and so tapping the trade of the pioneer 
hrima. The opposite, however, has been the case. The 
variety of reliable lamps has brought down prices. popular- 
ped electric lighting all over the country, and lamp sales 
«till continue to go up. Several local supply houses come 
to mond at once in this connection, and it is patent even 
to tae superficial observer that their lamp department, 
formerly negligible: is now no longer so! Incidentally 
if may be sud that the present quality of the Glasgow gas 
«pould not do the electrice lamp business any harm. 


Falkirk Electricity Department. 


Mr John. MeMillan, electrical engineer to. the Burgh 
of Falkirk. has intimated his resignation. of his post, the 
reason being that he is going abroad. Mr. McMillan went 
from Edinburgh to Falkirk eight years ago to take up the 
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| duties of the post which he has just resigned. The vacancy 
thus ereated should give scope to the abilities of a capable 
man. because, as already mentioned in this column, the 
Falkirk undertaking is in. the. midst of considerable ex- 
tensions, both as regards plant and mains. 


Power Supply in Glasgow and District. 


The excellent engineering supplement published by the 
“Glasgow Herald 7 gives some interesting figures with 
regard to the development of electricity supply im Glagsow 
and district during the past vear. Reference is made to the 
economy effected bv the utilisation of exhaust. steam in 
the generating station through the installation. of the 
mixed pressure turbine, This turbine is likely to be largely 
used in the near u ure, especially in connection. with 
colhery work, where there is a constantly increasing demand 
for electric power for coal-cutting. pumping and hauling. 
The presence of considerable quantities of exhaust steam 
in connection. with colliery plant. makes it particularly 
suitable im such cases. Glasgow, Greenock, Govan and 
Partick Corporations are all now getting over the tem- 
porary set-back resulting from trade depression and. the 
introduction of the metal filament lamp. Glasgow shows 
1.331 new applications for supply during the year. This 
includes 130 new power consumers, representing 560 motors, 
or an aggregate of 3.40) h.p. Govan electricity works have 
added a 1.250 kw. turbo-generator, built in Glasgow, 
and the total output has increased during the vear by 
90 per cent. Greenock reports progress in excess of that of 
any previous vear. This is due to local engineering and 
shipbuilding firms taking large power supplies from tlie 
Corporation. mains. Messrs. Scott's shipbuilding vard are 
gradually installing electric motors for driving in place of 
steam plant. The Clyde Valley Electrical Power Company 
have had to add to their plant capacity 5.000 kw. in the 
form of a turbo-generator, boilers, ete. A gratifving 
feature is the steady i increase of the use of electrical plant 
by works which have taken a small initial supply from 
the company. At the close of the year the contracts 
arranged with consumers amount to over 42.000 h.p. and 
prospects for the coming vear are exceeding!v good. Among 
the local firms mentioned as having a pleasing amount 
of work on hand are Messrs. Mavor and Coulson, Messrs. 
Siemens Brothers Dvnamo Works, Ltd.. Messrs. Electrical 
Control, Ltd., and Messrs. W. C. Martin & Companv. 


GERMANY. 


(‘Electrical Engineer" Correspondont,) 
BERLIN. 


The conortium between the Lahmever and the A.E.G. 
has now finally resulted in the establishment of a new 
company, the A.E.G. Lahmever Werke, Frankfort a Main. 
The new company is to work the Frankfort branch of the 
Felten Guilleaume Lahmever Werke, with a new capital 
of ten million marks. 


Berlin Opera House. 


The stage of the Berhn Opera House is now lighted 
by electricity. The installation was undertaken bv the 
A.E.G., who have performed the difficult task very satis- 
factorily. Every precaution has been taken against risk 
of fire, and at the same time all the exacting requirements 
of the modern stage have been met. 


Medical Electricity. 

Professor St. Leduc has discovered that a very rapidly 
interrupted continuous current acts as a most powerful 
aniesthetie if sent through any part of the human body. 
This method is extensively employed on the Continent in 
surgical operations and is free from the dangers attending 
the use of chloroform, ete. 


German Enterprise in Spain. 


A power station has been built and installed by German 
firms at Salto de Balarque, just below the point of 
confluence of the Gaudiela with the Tagus, about. 45 miles 
to the east of Madrid. for supplying current to that city. 
The water gives at present, fróm.,15;000 to 175000 h.p. The 
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turbines were supplied by Briegleb, Hansen & Company, 
of Gotha, and the rest of the plant was supplied by the 
A.E.G. and Siemens Shusckert Werke, of Berlin. Provision 
has been made for future extension up to 30.000 h.p. The 
head of water is supplied bv a dam across the Tagus, 
thus forming a reservoir having a surface of about 1,500 
acres, and holding over a thousand million gallons of 
water. The head is about 100 ft., and each turbine gives 
3,500 h.p. with 2,400 gallons per second at 428 revolutions 
per minute. The turbines drive rotarv current. dvnamos, 
each of 50 periods and vielding 300 K.V.A. at 600 T. 


German Enterprise in Russia. 


The ozone-producing works built and installed jointly 
by the Siemens and Halske A.G., and the Felten und 
Guilleaume-Lahmever Werke, at St. Petersburg, has 
commenced operations. The factory is the largest of its 
kind vet in existence, and the ozonised air is intended 
primarily for the purification of the water supply of the 
city. It is purifying” eleven million gallons of water daily. 
The ozonising apparatus is a combination of the Siemens 
ozonising tubes with the sterilisation towers designed and 
built by the Compagnie de l'Ozone of Paris. 


Nordhausen. 


_ Preparations have long been made in Saxony for erecting 

a power station for long distance supply at Nordhausen, 
to supply the neighbourhood which includes very large 
chemical industries. In spite of much opposition from 
vested interests, the provision of the station is now decided 
upon, and those who stood aloof from the scheme will 
have to take their chance of being supplied with current 
when they recognise their mistake. The total cost will be 
about five million marks. 


Copper Coated Steel. 


Wirt Tassin has succeeded in preparing this combination 
by welding the copper on to the steel at a red heat. It 
is claimed that steel so coated can be made into wires 
which cannot rust and are better conductors of electricity 
than iron alone. The cost 1s not much more than that of 
steel as the copper is not very thick, and the small extra 
outlay soon repays itsclf-in durability, especially for open 
air wires. It is, of course, an advantage from the conduc- 
tivity point also to have the copper outside the iron. 


Company Affairs. 


The financial year ending September, 1910, was a satis- 
factory one for the Erpert electric trams. The same dividend 
(7 per cent.) is pavable as for the previous vear. The gross 
profits were 578,137 marks, and the net profit 132,076 
marks (5,351,421 and 130,776 respectively for 1909). 
The capital is 14 million marks. 

The Fabrik Tsoherter Drahte (vorm. C. J. Vogel Tele- 
graphendrahtwerke) pays 7 per cent. for 1910 as against 
2 per cent. for 1909. 

The Elektrizitatswerk Berggeist A.G. of Brahl has been 
compelled by increase of business to add a new turbine of 
2,250 kw. to its plant. The dividend on the capital of 
four million marks will be 4 per cent. Several new contracts 
for current supplv have been made. 

The Elektrizitats Aktiengesellschaft vorm Schuckert 
& Company, Nurnberg, increased its net profit for 1909-10 
to 5,208,119 (4,535 953) marks. including in both cases the 
carry-over from the previous vear. Tlus has enabled the 
directors to increase the dividend from 6 to 7 per cent. on 
the p. of fifty million marks. The carrv-over will be 
1,212,663 (1,206,414) marks. 

The Regina Bogenlampenfabrik, G.m.b.II., of Cologne, 
has changed its name to Regina Elektrizitats, G.m.b.H., 
and increased its capital from one million to 1? million 
marks. 

The Lech Elektrizitatswerke A.G. of Augsburg made 
a net profit of 424,055 (383.023) marks for 1909-10. so 
that the dividend can be increased from 5 to 53 per cent. 
The company is prosperous and has many orders in hand. 
As a matter of fact the board contemplates increasing 
the power at its disposal by about 4.000 h.p. 

In spite of losing the custom of the town of Zurich, the 
Kraftwerk Bezhau-Leutsch A.G. of Berlin are able to 
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pay an increased dividend, viz., 6 per cent., as against 
5 per cent. for 1909. The net profit for 1910 was £40,000, 
an increase of about 20 per cent. Nevertheless, the re- 
mainder of the capital has been called up. It is fully 
expected, however, that at least the same dividend will be 
for 1911. The capital is now £600,000, 


UNITED STATES. 


(“ Electrica! Engineer” Correspondent.) 


NEw YORK. 


An important suggestion is put forward in the “ Electrical 
World" this week for an international convention to 
secure for davlight, or white light, such a definite under- 
standing as has already been arrived at by the national 
physical laboratories with regard to the unit of intensity. 
The subject is undeniably a difficult one; but it is urged 
that if the laboratories take it up a practical method 
might be found for forming a trustworthy reference 
standard of normal white. No doubt it is entertained that 
there are adequate methods of reproducing the colour 
values of daylight in artificial illumination if only the 
understanding could be reached as to the final result’ to be 
sought. Up to now, it 1s pointed out, no two investigators 
have been able to define a normal white in the same terms. 
Abney, Nichol, Ives—these and other investigators have 
formulated definitions, but they do not, even approximately, 
agree with each other ; while an additional complication 
lies in the circumstance that part of the researches have 
been carried out with spectral colours and part with 
absorbing screens, so that effective intercomparison is 
difficult, if not impossible. There is, in fact, no standard 
of reference to enable a definition to be made of the colour 
of any particular artificial illuminant. The intensified 
arc, certain luminous arcs, the Moore COə tube, the 
Nernst lamp. the Cooper Hewitt lamp, with the fluorescent 
screen, certain high-pressure incandescent mantles, the 
acetylene flame behind a suitable screen, and tungsten 
lamps similarly treated, all give illumination that passes 
for white or as a match for davlight, and anv of these 
illuminants properly screened or combined with other 
sources can unquestionably be made to give a prettv 
close approximation to the varving effects of daylight. 
The fundamental trouble hes not so much with the il- 


luminants as w ith our conc eption of what “ white 
light" or “daylight” is or ought to be. If one 
could see side by side the daylight of high noon 


under a blue sky and the davlight of sunrise and. sunset 
hours the contrast would be something astonishing and 
almost unbelievable. Moreover, different people want 
somewhat different standards of davhght as a matter 
of convenience in their occupations. One prefers full 
sunlight and another the illumination received from a 
bright north sky, admirably adapted for showing up 
shades of blue. Even “average daylight " is exceedingly 
difficult to find even after one is acquainted with tts range 
of variation in colour. Psvchologically speaking, one is apt 
to call, in the absence of comparison colours, any very 
bright illumination white, but this judgment is upset at 
the slightest entrance of simultaneous contrast into the 
conditions. Apparent colour depends so much upon 
simultaneous contrast that its definition save in terms of 
a conventional standard is extremely difficult. Even 
successive contrast, introducing the element of retinal 
fatigue, isa constantly disturbing factor in one's judgment 
of colour. But one thingat any rate is clear, says the writer 
in the * World," and that is that whatever standard the 
convention may assume for colour, it should be defined 
in terms of a definite mixture of spectral colours and 
not in terms of absorbing screens, which, however con- 
venient, present colours always impure as compared with 
spectral colours and liable to change. Screens, however, 
might be utilised in comparing secondary standards, 
which would practically serve a very useful purpose. 


The Physical Meaning of Entropy. 


Since Dr. A. L. Menzin sought a few months ago to 
expound and explain the physical meaning of Entropy, 
quite a respectable amount of literature has grown up 
around the subject. Professor Durand and otherycritics of 
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Mr Menzin’s original paper have regarded only the mathe- 
matical stanifeance of the definition, and left unconsidered 
the physical meaning. Dr. Menzin therefore. returns to 
the subject, and points out that a clear understanding 
of thermodynamics requires an appreciation of the fact that 
rejection (and, therefore, waste) of heat to an external 
substance accompanies every practical attempt to obtain 
work from heat. In the conversion of heat into work, 
whether of heat external to a working substance or con- 
tained within it as intrinsic energy, entropy is the minimum 
unavotdable waste per degree of the absolute temperature 
at which all of this waste may be rejected by the working 
substance, and Mr. Menzin’s point is that “ minimum 
unavoidable waste per degree of temperature at rejection ” 
has à detinite physical meaning. Just as velocity is the 
ratio of two physical entities, distance and time, so 
entropy is the ratio of two physical entities—rejected heat 
and absolute temperature; and as velocity determines 
distance passed over, and is itself determined by the 
motive. power which produces it, so entropy determines 
unavoidable waste and is itself determined by the law of 
heat absorption. [n the process of obtaining work by 
devrading a substance from one thermal state to another, 
the minimum unavoidable waste per degree of temperature 
at rejection is the entropy of the heat required. to restore 
the working substance to its initial state—this entropy, 
or relative waste, being independent of the path by which 
the substance attained its initial state and likewise inde- 
pendent of the path by which it attains its final state 
provided only that heat is rejected at some constant 
temperature. And this definition of entropy is as applicable 
to the simplest of thermal changes as it is to the complex 
changes involved when work is done by a evclical process. 


ee 


How it is Determined. 


Entropy is determined by the amount of heat absorbed 
which tends to produce a thermal change of state; and 
by the temperature during absorption, which is determined 
bv the inherent characteristics of the substance, and is a 
factor in determining change of state for the heat absorbed. 
Entropy is therefore a function of the change of thermal 
-tate of a substance and, 
From this. Dr. Menzin argues, it follows that Entropy 
is that property of matter which determines. the least 
amount of heat which must be rejected to an external 
substance during anv change of thermal state. It is 
nimerically equal to the summation of the quotients of the 
elements of heat required to traverse the change of state 
divided by the respective temperatures during absorption. 
In a physical sense it represents the least amount of heat 
which must be rejected for each and every degree of the 
absolute temperature at rejection, Thus entropy, as a 
property of matter, is no more dithcult to understand than 
velocity, specthc heat, electrical capacity, electrical poten- 
and the numerous other physical conceptions con- 
cerning Which there is no mystery. Assuming that the 
assumptions and mathematical processes emploved 7 ie 
development of this definition of entropy. are valid, it is 
-een that there is no more " ghostliness " about en 
than there is about any of the other terms enumerated. 
I* is a simple conceivable property of matter which enables 
us to appreciate the possibility of obtaining work from 
heat. 


tial. 


Some Entropy Analogies. 


A notable paper on the same subject was presented last 
week at a meeting in. Chicago of the Western. Society 
of Eaanpeers by. Professor G. A. Goodenough, of Hlinois 
University, who said that according to one authontv 
entropy may be considered as “ heat-weight " ; another 


terms it the “extensity factor,” while a third. calls it 
"the. quantity which remains constant throughout. an 


expansion.” When natural or 7 self-acting " 
thermal changes take place, such as the transfer of beat 
fron a bady of high temperature to one of lower tem- 
rerature, although the total heat energy of the system 
repine constant from the law of the conservation of energy, 
vet, Mn to the “degradation law," the energy remeining 

«agable © for use has been dec Ead by thee Thana while 
the “unavailable © energy which cannot be transformed 
inte, work 15 increased, Entropy goes hand in hand with 
energy, an increase of one involving an increase 
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hence, a property of matter.e 


of the other, proportionally to the reciprocal of the absolute 
temperature. Professor Goodenough showed that while 
a reversible change in an isolated system leaves the total 
entropy unchanged, a natural irreversible change is ac- 
companied by an increase of entropy. We must look upon 
entropy, he said, os merely a function of the state of the 
system which, applied. to an isolated. system, gives us 
information. regarding the possibility. of change and the 
direction. of change. Jt further. gives a measure of the 
degradation of energy due to the change. In the discussion 
which followed the reading of this paper Mr. A. Bement 
advanced the conclusion that. the. physical. conceptions 
involved in a consideration of entropy are no more abstract 
or involved than the ideas of electric current, potential 
and resistance, and he urged that the failure of engineering 
students to gain a conception of entropy was due to the 
undeveloped condition of thermodynamics as academically 
handled. There is no need, he declared, to make the subject 
complex by introducing mathematical symbols where 
simple explanations would serve "There must be a 
return to clearer thinking, less mathematics, and more 
common sense, before the idea of entropy can be thoroughly 
grasped and used.” He quoted a number of highly com- 
pheated definitions of entropy, and finally submitted one 
of his own—" the quotient of the heat exchanged divided 
by the average absolute temperature." 


The ** Extensity ” Factor. 


Of this definition Mr. W. L. Abbott, operating engineer 
of the Commonwealth Edison Companv, Chicago, brought 
out à more concrete significance by drawing on the black- 
board a curve recording the heating of ice from absolute 
zero up through the successive states of water and steam, 
plotting temperature as the vertical co-ordinate. Between 
points where the state of the material is unchanged, 
the temperature as heat is added, the curve making an 
angle with both ordinates. But the heat energy added to the 
body must be represented by an area on the graph, and is, 
in fact, the area under the curve. One dimension of this 
area is in the direction of the vertical ordinate, temperature ; 
the other is in the direction. of the hitherto. unnamed 
ordinate, entropy. Considering temperature as the intensity 
factor of heat, entropy may be considered as its extensit v, 
or " mass,” factor. Mr. W. M. Wilson added a striking 
illustration of the physical meaning of entropy by drawing 
up a list of analogies showing that all forms of energy are 
composed of a potential or “intensity” factor and a 
quantity component to which the rather peculiar name 

"extensity " factor is given. This list follows :— 


[ntensit v. Extensity. 
Potential energy due to gravity... Height Mass 
Kinetic energy of moving body ... Velocity squared Mass 
Energy of static electrical charge.. Potential Quantity 
Energy of current flow.......... » E.m.f. Quantity 
Chemical energy ........LLsluee.. Chemical affinity Mass 
Heat CHOTRY sic vies dna Pa ae ‘Temperature pEntropy 


A glance at this table shows that entropy bears to heat the 
same necessarv factorial relation that coulombs or amp- 
hours of electrical quantity bear to the energy of an electrical 
circuit. 


Current Items. 


The purchase of the Buffalo, Lockport and Rochester 
Railways by Syracuse inte rests is confirmed by Mr. Beebe, 
President of the Rochester, Syracuse and Eastern Railroad. 
The road will be operated separately by Mr. Beebe and 
several independent associates. The Beebe interests have 
now within their grasp direct connection between Buffalo 
and Syracuse. The price paid is not known, but the road 
cost $6,000,000 to build. 

The New York, New Haven and Hartford Railroad 
announce that they have decided upon New Haven as 
the location of the second principal power station for the 
operation of the line from New Haven to New York after 
the electrification from Stamford to New Haven is com- 
pleted. 

Phe Calumet and South Chicago Railway has made an 
increase in capital stock from 85,000,000 to. S10,000,000, 
and the Southern Street. Railway increased their capital 
stock from 8800.000 to S2, 100,000. 

An application for a charter will be iade by the Fmperial 
Traction Company, of OttawajzCanada, to build proposed 
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railways, telephone and telegraph lines to connect Guelph, 
Berlin, Hamilton, Stratford, 5t. Marys London, Woodstock, 
Bradford, Niagara Falls and Sarnia. 

A railroad on which electric locomotives will be operated 
is being planned by the Panama Canal Commission to move 
shipping through the Panama Canal locks. Two years 
will be required to build this railway. 

The West Chester, Kenneth and Wilmington Electric 
Railway defaulted in the payment of the coupons of its 
first mortgage 5 per cent. bonds, dated 1905, and due 1935. 
The total authorised issue of these bonds is $1,000,000, of 
which $420,000 is outstanding. As a result of the default 
a committee has been formed and has asked deposits of 
the bonds with the Girard Trust Companv, Philadelphia, 
as depository. The committee is given power to 
formulate and carry out a plan of re-organization, but it 
cannot assess the bondholders in excess of 3 per cent. to 
raise funds to meet its expenses. 

Stone and Webster have obtained from the Boston 
Elevated Railway the contract for building a new power 
house in South Boston. It is proposed to erect a building 
which can be extended. A plant for unloading coal will 
be installed also, and storage accommodation for 100,000 
tons of coal provided. The cost will be nearly $3,000,000. 
The company about a month ago contracted with the 
General Electric Company for two 15,000 kw. steam turbines 
which will be installed in the new station. The initial 
capacity of the station will be more than 40,000 h.p. 


EAST RAND POWER PLANT. 

The new power plant of the East Rand Mines Company 
comprises entirely new air-compressing, says the "* African 
World," and electric generating plants on a very large 
scale, and provision was made in the original plans for ex- 
tending the station as conveniently as possible. The electric 
power plant consisted, primarily, of one 3,000 kw. Willans- 
Dick Kerr alternator with its own condenser, and before 

the first set had been running many months the company 

ordered another unit from the same firm. This one, how- 
ever, is of twice the capacity, that is to say, 6,000 kw. 
It is chiefly notable on account of its accompanying con- 
denser, being the largest one of the stationary surface type 
ever constructed. "The new unit is being installed close 
alongside the existing 3,000 kw. set, the distance apart 
of their centre lines being some 30 ft. Steam will be supplied 
at a pressure of 185 lbs. per sq. in. and superheated 120? F. 
The alternator, by Messrs. Dick, Kerr & Company, of 
Preston, will give three-phase current at 3,150 volts and 
25 cycles, and work with a power factor of 75%, 


Lonpon ELECTRICAL ENGINEERS (TERRITORIAL Force). 
—Orders for week ending January 21, 1911. Officer 
commanding, Col. H. M. Leaf. Technical Drill, 7 to 10 p.m. 
Monday, January 16, * A" Company ; Tuesday, January 
17, "B" Company; Thursday, January 19, “C” 
Company: Friday, January 20, “ D" Company.—(Sd.) 
P. H. CaMPBELL, Capt. R.E., Adjutant. 


Mr. G. W. Davies, late chief electrician at the Aber- 
gorchy Collieries, Treorchy, has left Wales to take up a 
similar appointment on the West Coast of Africa with the 
Amalgamated Gold Mines Company, Ltd. Mr. Davies was 
E ME electrician to Madame Adelina Patti at Craig- 
y-Nos. 


Ladders, Steps, 
Trestles, 


Scaffolds, &o. 
Sale or Hire. 


HEATHMAN & CO. 


10, Parson's Croen, 
Londen, S.W. 


EES A mil. 
-b 
MEA OECORATOR'S TREsTLES, AAN 
! MADE INTwOWDTHs fall 


"FOR SALE 
0n wine” \\ 


\ 

PASS & SON, Lta. 
Bedminster Smelting Works, BRISTOL. 
SELLERS OF 


ANTIMONIAL LEAD OF ALL GRADES. 


BUYERS OF 


LEAD ASHES & LEAD RESIDUES FROM ACCUMULATORS. 


Telegrams: " Pass, BRISTOL.” Telephone: 475, 


TO 


c. 
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BOOK REVIEWS. 


“ Standard Handbook for Electrical Engineers.” Third 
Edition, revised and enlarged. Published by McGrau- 
Hill Book Company, 6, Bouverie-street, E.C. 

This book measures 64 x 4 and only 13 thick, yet 
it has 1,500 pages. It is divided into 20 sections— Units ; 
Circuits ; Measurements ; Materials ; Magnets ; Resisters, 
etc. ; Transformers ; Electric Generators ; Electric Motors ; 
Batteries ; Central Stations ; Transmission ; Illumination ; 
Electric Traction; Electric Chemistry; Telephony ; 
Tclegraphy ; Miscellaneous Application ; Wiring; Stan- 
dardisation ; Tables and Statistics. There is an index 
of 64 pages and the index numbers are to sections and 
p not to pages. Most of the sections are written 

y specialists, including H. M. Hobart, Louis Bell, A. H. 
Armstrong, E. F. Roeber, and Otis A. Kenvon, who has 
most of thesections tohisname. It will thus be recognised 
that the book contains both reliable and absolutely up-to- 
date information. The writer is glad to sec that Mr. Hobart 
has included five pages on the Homopolar dvnamo, because 
the time is getting ripe for this type to come to the front. 
Almost the last word has been said about the commutator 
and sparking, and time has not modified the tone of the 
advective generally employed in connection. with them. 
Under Electric Chemistry Mr. Roeber gives a page to the 
process of fixing nitrogen bv electric power. also a brief 
mention of its fixation by passing over calcium carbide. 
This hardly seems enough considering that the development 
of electricity is probably going to swamp all other applica- 
tions. The writer would suggest that in the next edition 
Mr. Roeber be allowed about twice the number of pages, and 
two subject heads, namelv, Electro-Metallurgy and Electro- 
Chemistry. 

The miscellaneous application section tells of machine 
tools and centrifugal pumps, and the latter makes a 
bad break by having a whole page of spidery formule to 
itself. But readers will forgive this if it helps some young 
engineers to bring out a line of pumps to run at rational 
speeds suited for coupling direct to 50 periodicity induction 
motors. The Rees Roturbo pump isn't mentioned, by the 
way. At the end of the section there are some useful 
«emarks about flywheels working in conjunction with 
electric motors. Also a description of the [lgner system 
as applied to a mine hoist, onlv it isn't called by that 
name. Mr. Armstrong's section on Traction is a very fair 
exposition considering that he is an employee of the 
American Schenectopus. As a rule when an American 
writes about Traction matters he describes the apparatus 
and systems which have been developed by the particular 
“ opus " that pays his salary. He is sublimely indifferent 
to anything that has been said or done in Eur-ope. Thus 
we are apt to hear a great deal about the last variety 
of single-phase traction motor that has been brought 
out. Some tests or statements by Mr. Steinmetz or Mr. 
Lawrence are attached and then there 1s nothing more 
to be said until thev have had time to invent another and 
entirely different single-phase motor. Now possibly as a 
result of the G.N. Railway of U.S.A. having adopted 
three-phase traction for the Cascade tunnel, there is quite 
a good deal in Mr. Armstrong s section about three-phase 
traction. Indeed, he is rather complimentary ; for example, 
146: * The three-phase motor is a perfectly reversible 
motor without entailing the addition of the auxiliary 
apparatus required with D.C. scries motor and regeneration 
on down grades with the induction motor equip- 
ment is entirely practicable and constitutes one of the 
strong claims presented by this type of cquipment for 
mountain grade service." There is not too much about 
single-phase traction, it not being the policy of the 
Schenect-opus to push that method cf traction just now. 
Under © Insulating Material," end egein under * Trans- 
formers,” much uscful information is given about trans- 
former and switch oils. The method testing for moisture 
by plunging a rcd. hot. nail into the oil is mentioned, also 
the methods cf dehydrating by reising the temperature 
ebove 212° F., and by circulating the oil through a tank 
containing lime. The book is very valuable for ready 
reference by the use of bold face type, numerous cross- 
references and references to authorities from which in- 
formation has been obtained. It is altogether a most 
valuable addition to electrical engineering literature. 
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Business Notes and News. 


LIGHTING AND GENERAL. 


HOME. 


BrrrasT. - The Electric Exhibition in Ulster Hall, promoted 
by the Corporation, is proving a big attraction. ‘There are 
numerous exhibitors, among these local contractors and engineer- 
ing firms plaving an important part. A feature of the show is 
a model cottage, equipped throughout with domestic appliances 
run by electricity, 

BinMiNGH AM. What might easily have proved a serious 
outbreak of tire took place on the morning of the 4th inst. 
at the works of Berry, Skinner & Company, electrical engineers, 
Oozells-street, Birmingham. Shortly after nine o'clock in the 
morning a large quantity of straw and other light material set 
en fire in tlie packing room, but, fortunately, the timely arrival 
ef the tire brigade nipped the outbreak in the start. Work 
was temporarily stopped, but no serious damage resulted. 


BRADFORD. - At a meeting of the Chamber of Trade it was 
resolved that the Electricity Committee should be asked to 
receive a deputation to express the views of the Chamber in 
regard to the proposed sale of electrical goods by the Corporation 
In oppesition to the private traders dealing in such goods. An 
epinioan was expressed very strongly that the Corporation ought 
not to enter into competition with private traders, from whom 
very largely they derived the means which they used for the 
purposes of such competition. 


D«wrisH.— The statutory meeting of the shareholders of the 
Dawlish Electric Light and Power Company, Ltd., was held list 
week, Mr. C. N. Lovely, M.D., presiding. |t was reported that 
substantial progress was being made with the undertaking. 
Suth uent shares had been taken up to allow the directors to 
proceed, and permission of the Board of Trade had been obtained 
te use overhead wires, A site had also been acquired. Dr. 
Purves stated that the electric light would be available some 
tame in May next. 


Dxar.— Support is to be given by the Corporation to the 
application for a Provisional Order for the supply of electricity 
to. Deal, Walmer and Sandwich. 


ENNISKILLEN. - Mr. J. Humphries has been granted permission 
te carry an overhead wire from his premises to those of Messrs, 
Little & Company, to supply the latter with electricity, and is 
seeking powers to erect a number of poles to carry wires to 
supply other premises with current. 


GILLINGHAM. -The Grand Theatre of Varieties here, which 
was opened on Boxing Day, has a seating capacity of over 1,000, 
and is not only lighted but heated by electricity throughout. 


H«rirsx.— About. £8,000 is to be expended on additional 
plaat for the electricity undertaking. The plant will be supplied 
ey the British Thomson-Houston Company, Ltd., and will com- 
prise: d, 1500 kw. steam turbine and generator, £3,073 ; 
Worthington’s surface condenser for same, £1,216. 2, 750 kw. 
retary convertors, £2,091; two Westinghouse transformers for 
satne, £692; and switchboard in connection with the plant, 
£992. ‘The amount is to be paid out of revenue. 


H «&rr.E£eoor.— The Corporation have decided to accept the 
etter of the Cleveland and Durham Electric Power Company to 
continue the existing arrangement for supplying current to a 
certain nu nber of the public lamps for a period of seven years, 
for £4" per annum. The annual cost of the publie lighting under 
this arranveme at would be £1,495 16s. 8d. The Hartlepools Gas 
and Water Company offered to light with incandescent gas 
erage the portion of the town now lighted by clectricity, for 
£252 per annum, this sum to include the cost of columns, lanterns, 
liachtang, extinguishing, eto. ; and under this arrangement the 
annual cost would be £1,402 6s, 8d. The Gas Company also 
offered to undertake the whole of the lighting of the borough, 
eonverting ell the existing lamps to the incandescent system, 
ard including renewals, lighting, extinguishing, cleaning, etc., 
for tLe sum of £1,417 per annum. 


Heir. The City Council have adopted a scheme for extending 
the electricity undertaking at a cost of £99,322. Of this sum 
the estimate for buildings is £19,808, for machinery £37,297, for 
main extensions £20,188, for high-tension main £14,243, and 
for motors to let on hire £4,996. It is proposed to ask for a 
17? years loan for £91,536 of the amount. 


Lr rsrER. -The Corporation have decided to adopt the 
recommendation in Mr. Swinburne’s report. The two stations 
are to be coupled up, and the whole undertaking wall be con- 
te iie by the Tramways Committees. 


LL ANDaFF.—Àt a meeting of the Council, the electric lighting 
committee reportedghaving appointed Messrs, H. Lewis and 
Fethet as consulting engineers to supervise the working of 
tne Whitchurch electric lighting system for five years at 50 
kuineas A year, with 5", per annum on the net profits derived 


from the undertaking. and 5°, commission on all extensions of 
cable involving an outlay exceeding £100 ; also the appointment 
of Mr. Charles Nalmon as engineer in charge of tlie works at 
£2 a week. It was recommended that the Whitchurch Parish 
Council be informed that they could be provided with public 
lamps -50 c.p. at £2 12s. 6d. a vear, and 72 c.p. at £2 17s. 6d. 
a year. The report was adopted. 


PaATELEY Bripce. - The Rural District Council have decided 
to support the application by Messrs. Christy Bros., Ltd’, for 
a Provisional Order under the Electric Lighting Acts, the 
district covered including Pateley Bridge. 


PONTEFRACT.—In view of the fact that their Provisional Order 
expires shortly, the Town Council have resolved to lease ita 
electric lighting order to the Wakefield and District Light Rail- 
way Company on payment of £300, with option of purchase 
in 21 ycars at the then value. 


SouTH SHIELDS.—It has been decided to erect 12 standards, 
each of three 100 c.p. lamps. The Electricity Committee are 
charging £6 3s. 3d. per lamp annually to the Corporation, and 
are reducing the charge for 94 arc lamps from £22 103., to £21 
each per annum. 


OVERSEAS. 


BvENos AvnEs.- The Government have placed with the firm 
of José Bernasconi & Company an order for the carrying out of 
various electrical installations in the building in course of 
erection, which is intended as a residence for the President of 
the Republic. "The cost of the work is estimated at 294,730 
pesos (about £25,800). 


KLERKSDORP.—The Municipality have been authorised to 
obtain an overdraft from its bankers up to an amount of £7,500, 
required for the purpose of an electric lighting scheme. Tenders 
for the plant are to be issued shortly. 


La4vNcEsTON, TaswawNiA.— The city engineer reports favour- 
ably of electrical progress. The maximum load last year was a 
little over 1,000 h.p. Steps are being taken to increase the 
storage capacity of Upper Lake Arthur in order to keep up 
a good flow in the South Esk in times of dry spell. The engincer, 
however, adheres to his opinion that in view of the capricious 
character of the river, the laving down of a steam plant is the 
proper course to adopt. 


STANDERTON, SOUTH AFRICA.—-The Municipality have decided 
to spend over £8,000 on public works. Part of this sum will go 
to providing electric light. 


SvpNEY.—Mr. H. R. Forbes McKay, the city electrical 
engineer, has prepared a survey of all streets and lanes at present 
lighted by gas and calculated the respective costs of lighting by 
electricity and gas. Taking a typical district, he found it worked 
eut thus :-—Gas : Total gas lamps in use, 1,755 ; annual payment 
to Gas Company for these lamps, £10,500; total candle power 
at 50 c.p. per lamp, 87.750 ; cost per candle power per annum, 
2: 4'/d. Electric: Total electric lamps proposed, arc 320, 
incandescent 995; annual credit to electric light department, 
£10,718 2s. 6d.; total candle power, taking ares at 1,500 and 
iacandescents at 50 c.p. each, 529,750 ; cost per candle power 
per annum, 4'?d. 


TRACTION. 
HOME. 


BErrasr.—Aldezmaz Sir Robert Anderson, Chairman of the 
Tramways and Electricity Committee, in moving the adoption 
of the minutes, said that the first thing he would like to state 
was thet they were £2,000 ahead last month as compared with 
the corresponding period in the previous vear; while for 1910 
they were £14,250 in advance of 1909. He hoped those figures 
would be satisfactory to the members of the Council as well as 
to the gencral public. He had also to state that they had carried 
48,800,000 passengers during the past 12 months, and he trusted 
the undertaking would go on and prosper. 


BnicuTON.—The Town Council, by a narrow majority, have 
decided to oppose the Bills to be promoted in Parliament re- 
spectively for the construction of a tramway between Brighton 
and Worthing, and by the Brighton Omnibus Company to run 
a trackless trolley system of cars over practically the seme route. 
The opinion was that if tramways were necessary they should 
be run by the towns concerned. The Hove Council hive decided 
only three dissenting, to oppese both Bills, but preference being 
expressed in favour of the brighton District Tramway measure. 
Worthing is also opposing both Bills. 


EviNBURGH.—Owing to the breaking of a strand of a cable 
on the incoming line on the Morningside tramway route of the 
Edinburgh cable car system. the cars stopped (running? forga 
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considerable time the other morning, not only on that route 
but also on the Gilmour Place-Craiglockhart route. Business 
people coming into town were very greatly inconvenienced. 


MaLvERN.—The District Council have decided to actively 
oppose the Malvern Electric Traction Bill. 


SHEFFIELD.—A report is being prepared by the Tramways 
Committee regarding the extension of the Crookes trams to the 
top of *Springvale-road. 

WarRMLEY.—A conference is to be held here between represen- 
tatives of this District Council and that of Kingswood, as well 
as of three interested Parish Councils, to consider the position 
created by the Bristol Tramways Company, Ltd., seeking for 
renewal of their powers to run tramways to Warmley, Kings- 
wood, ete. The conference has been called for the 20th inst. 
Brislington Parish Council has requested the County Council 
to call upon the company to carry out their agreement to widen 
the road in that parish. 


OVERSEAS. 


BERNE.—4À decree has been issued granting to a preliminary 
syndicate, represented by Messrs. Aubert, of Cossonay, and 
Valliére & Simon, of Lausanne, an 80 years’ concession for the 
construction and working of an electric railway (secondary) 
from Nyon to the French frontier rid Arzier and St. Cergues. 
Three years are allowed for the construction of the section from 
Nyon to St. Cergues. 


BoLocna.—The Italian Government have granted the Società 
Anonima “ Les Tramways de Bologne " (a French concern), a 
concession for the construction and working of various electric 
tramways in the town of Bologna. 


Brescta.—The Municipal authorities have been granted 
powers to construct and work an electric tramway from the 
Porta Milano to the Borgo San Giovanni, in Brescia. 


MoNTREAr.— It has been decided by the Canadian Pacitit 
Railway Company to equip with electric light their new sleeping: 
dining and parlour carriages now being constructed at the 
company's Angus Works at Montreal. The Stone system will be 
adopted. Two sets of storage batteries are used, and dining 
and parlour carriages are beirg fitted with small vacuum appara- 
tus worked by an electric motor. 


NAPLES.—A decree has been issued granting to the “ Società 
Anonima dei Tramways Napoletani " a concession for construct- 
ing and working three sections of electric tramway within the 
boundaries of Torre del (reco. 


OTTawa.—The following applications are being made to the 
Dominion Parliament : (1) For an Act incorporating the Imperial 
Traction Company, with power to construct several lines of 
railway in Ontario. (2) For an Act incorporating the Canadian 
Inter-Mountain Railway Company, with power to construct 
certain railways in Alberta and British Columbia, the railways 
to be worked by steam, electrical, or other power. | 


COMPANIES REGISTERED. 


TukRMOoTIC.—Capital of £100 in £1 shares. To carry on 
the business of manufacturers of gas apparatus for heating, 
hghting and otherwise. The subscribers are J. P. Rance, 
Holyhead-road, Coventry, and €. Morton, 18, Hertford- 
street, Coventry. Private company. 

MAGNET GALVANIZING AND PLATING Company.—Capital, 
£30,000, in £1 shares. Objects: To carry on the business 
of electrical engineers, electricians, engineers, contractors, 
electro-metallurgists, galvanisers, etc., and to adopt an 
agreement with S... O. Cowper-Coles, the Cowper-Coles 
Engineering Company, Ltd.. and the Cowper-Coles Galvan- 
izing Syndicate, Ltd. Minimum cash subscription, £100. 
The first directors (to number not less than three nor more 
than five) are to be appointed bv the signatories. Quali- 
fication, £200. Remuneration, £50 each per annum and a 
percentage of the profits (total remuneration not to exceed 
£1,500 in any vear). Registered, office, 82, Victoria-street 
S.W. 

DESKOLE ComPAaNY.— Capital. £1.000, in £l shares. 
Objects: To carry on the business of consulting, advisorv 
or superintending electrical and mechanical engineers, 
manufacturers of and dealers in engineering and electrical 
specialities, ete. ; to acquire the business carried on by 
C. A. Hartung as the Leskole Company. Private company. 
The first directors (to number not more than three) are: 
C. A. Hartung and G. A. H. Binz (both permanent). 
Qualification, £300, Remuneration, £10. per. annum. 
Registered office; Palace Works, Enfield. 

LONDON RADIATOR Company.—£2,000, in £1 shares. 
188 and 190, Blvthe-road, Hammersmith. 
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DIARY. 


Monpay, JANUARY 16. 

Lrkos UNIVERSITY ENGINEERING Socrgrv.—Professor 
S. A. Bone on “ Development of Power from Blast Furnace 
Gas.” 

TUESDAY, JANUARY 17. 

ASSOCIATION OF MINING ELECTRICAL ENGINEERS.—In 
the Rooms of the Junior Institution of Eneineers, Victoria- 
street, Westminster, at 8 p.m., discussion on Mr. E. Kilburn 
Scott's paper on “ Electricity in New South Wales Col- 
heries.” All interested in the use of electricity in mines 
are invited to attend. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Local Branch).—Mr. Harold Gray on “ Electric Heating 
as Applied to Cooking Apparatus.” 

WEDNESDAY, JANUARY l8. 

INSTITUTION OF ErkcrRICAL ENGINKERS (Birmingham 
Local Section).—At 7 p.m., in the Grand Hotel, Annual 
Dinner. 

THURSDAY, JANUARY 19. 

Rucey ENGINEERING SocrETY.—Benn Buildings, Rugby, 

at 8 p.m., Mr. J. Miller on “ Electric Power in Collieries.” 


FRIDAY, JANUARY ZO. 

INsriTUTION. OF MECHANICAL ENGINEERS.—Storev’s 
Gate, Westminster, at 8 p.m., discussion on Mr. W. Dixon’s 
paper, * Modern Electrical Dock Equipment, with special 
reference to Electrically-operated Coal-Hoists." 

TUESDAY, JANUARY 24. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Students’ Local Section).—In the Municipal School of Tech- 
nology, at 7.30 p.m., Mr. H. T. Warner, on " Switchboard 
Measuring Instruments." 


Monpnay, JANUARY 30. 

LEEDS UNIVERSITY ENGINEERING SociETY.—Leeds, Mr. 

B. V. Vernon on " Automatic Lathe Work.” 
Turespay, JANUARY 31. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Section).—In the Physical Laboratory, Manchester Univer- 
sity, at 7.30 p.m., Mr. A. G. Collis on “ Breaking High and 
Low Potential Circuits.” 


RAILLESS ELECTRIC TRACTION. 


A Bill for incorporating and conferring powers on the 
Western Valleys (Monmouthshire) Railless Electric Traction 
Company has been deposited. It is in most respects similar 
to other Bills which will be introduced by the same pro- 
moters for establishing railless. electric. traction in other 
centres. The preamble states that " the running of trolley 
vehicles moved by electrical. power transmitted. thereto 
from some external source for the convevance of pas- 
sengers, animals and goods along the routes described 
would be of public and local advantage," and that it is 
therefore expedient that a company should be incorporated 
for that purpose, called the * Western Vallevs (Monmouth- 
shire) Railless Electric Traction Company.” The capital 
is to be £60,000, in 60,000 shares of £1 each, with power 
to raise a further sum of £20,000 by the issue of Debenture 
stock. It is expressly provided that the trolley vehicles 
shall not be deemed to be light locomotives or motor cars, 
and no post or other apparatus is to be erected on the 
carriage way except with the consent of the Board of 
Trade. The electrical power required for the trolley vehicles 
is to be absolutely under the control of the Board of Trade, 
who will have power to direct the company, if necessary, 
to cease to use electrical energy. 
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Electrical Contractors’ Section. 


A Survey of New Things and Business Prospects. 


NOTION. 


Coatract and Miscellaneous Advertisements should reach 
chis Offce by Mid-day on Wednesday. For rates apply to 
the Manager, 1099, Fieet Street, London, B.G. 


CONTRACTS. 


CALCUTTA ELECTRIC SUPPLY 
CORPORATION, LIMITED. 


TH E 


NEW SUB-STATIONS, AND COSSIPORE STATION, 
CALCUTT A. 

The Corporation are preparcd to receive Tenders for the supply, 
delivery and erection at their new sub-stations, and at their 
Cossipore Station. Calcutta, of the following : — 

SPECIFICATION. No. 1l. Combined H.T. and L.T. 
Switchboards for new Sub-Stations. 
SPECIFICATION No. 12. Cossipore Switchboards. 

Copies of these specifications, along with drawings and general 
conditions, can be obtained on and after Saturday, January 14, 
lolt, from the undersigned on payment of a fee of two guineas 
for each specitication, which will be returned on receipt of a 
bona tide tender or on the return of all the documents with a 
aatixfactory explanation as to the contractor's inability to tender. 

Tenders, which are to be written on the forms at the end of 
the specifications, must be enclosed in sealed envelopes. endorsed 
on the outside "* Electric Plant, Tender to Specification No. ——" 
and sent to the Secretary of the Calcutta Electric Supply Cor- 
poration, Ltd., Salisbury House, London Wall, E.C., so that 
thev can be received by him before 10 o'clock on Monday, 
February 6, 19101. 

The Corporation do not bind themselves to accept the lowest 
or any tender, and no allowance whatever will be made for 
expenses incurred in the preparation of a tender. 

The specitication and drawing can be seen at the office of 
Messr& Kennedy & Jenkin, 17, Victoria-street, S.W., but can 
onlv be obtained from the undersigned. 

FRANCIS R. REEVES, 
Secretary. 
The Calcutta Electric Supply Corporation, Ltd., 
Salisbury House, London Wall, E.C. 


D 


Ņ[UENICIPAL COUNCIL OF SHANGHAI. 


The Council invite tenders for the supply and delivery c.i.f. 
Shanghai of the following :— 

CONTRACT No. 9. High tension (6,600 volt) three core 
cable, stoneware trouvhing, bitumen, etc. 

Specifications, general conditions and forms of tender may be 
obtained from Messrs. Preece, Cardew & Snell, 8, Queen Anne's 
Gate., Westminster, S.W., on payment of a deposit of £2, which 
wii be refunded on receipt of a bona fide tender. 

Extra copies of the specification can be obtained on payment 
of 24. 6d. each, non-returnable. 

Sealed tenders, in duplicate, endorsed '* Shanghai," are to be 
delivered to Messrs. Preece, Cardew & Snell, 8, Queen Anne's 
tate, Westminster, S.W., before 12 o'clock noon on Thursday, 
January 26, Itl. 

The Council do not undertake to accept the lowest or any 
tender, and reserves the right to acoept the whole or a portion 
of any tender, 


T39R8980H OF STOCKTON-ON-TEES. 
APPOINTMENT OF ASSISTANT ELECTRICAL 
INGINEER. 

Applications are invited for the above appointment. Salary 
£la per annum, rising to £140 per annum by two annual incre- 
ments of £10. 

Applications. (on forms to be obtained on receipt of a 
stamped. addressed envelope), to be accompanied by not more 
than three recent testimonials, endorsed "'* Assistant Engineer,” 
ard to be sent to the undersigned on or before January 18th, 
bent. 

The chief dutics will be those of Station Superintendent, and 
preference will be given to persons who have beet so employed 
in a D.C. 3-wire works, 

Canvassing will disqualify. 

ARTHUR B. CROSBY. 
Town Clerk. 
Borough Hall, Stockton-on-Tees, 
January 6th, 1911. 


CONTRACTS OPEN. 
HOME. 


ANNFIELD PLAIN, NEWCASTLE.—-Tenders are invited for 
completing the electric installation at Mr. R. J. Bloom's Electric 
Theatre. Particulars from Mr. L. H. Armour, 16, West-street, 
Gateshead. January 23. 

BiRMINGHAM.- -City Tramways Committee invite tenders for 
glass ; iron and steel; leather and rubber goods ; cotton waste, 
white rags, sponges ; paints, varnishes, etc. ; springs ; electrical 
sundries; oils, greases, ctc. ; chemists’ sundries; iron and 
steel castings; malleable iron castings ; insulating materials ; 
brushes ; tiles; ironmongery ; bolts and nuts, washers, etc. 
Forms from the General Manager. January 30. 

CanDirF.— Corporation invite tenders for the electric light 
wiring of Kitchener-road Council Schools. Particulars from the 
City Electrical Engineer. 

DvusBLiN.—The Joint Committee of the Richmond District 
Asylum, Dublin, invite tenders for the equipping of the asvlum 
with electric light. Plans, ete., from Mr. T. ‘Tomlinson, M.I. E. F.., 
offices of the Committee, Grangegorman, Dublin. January 18. 

HastiNGDEN.— Tho Guardians invite tenders for the complete 
installation of electric lighting at the Workhouse and new 
infirmary, Higher Pike Law, Rawtenstall — Particulars and 
specifications (42s.) from the Clerk to the Guardians, Union 
Oflice, Rawtenstall. January 10. 

Lonpon, CAMBERWELL.—-The Borough Council invite tenders 
for (S) electric lamps, incandescent and other gas fittings. 
Particulars from the Clerk. January 23. 

Lonxpon (for Calcutta). —The directors of the Calcutta Electric 
Supply Corporation, Ltd., invite tenders for the supply, delivery 
and erection at their new sub-stations and at the Cossipore 
Station of (specification No. 11), combined H.T. and L.T. 
switchboards for the sub-stations, and (No. 12), switchboards 
for Cossipore. Npecitications (42s.) from the Secretary, Salisbury 
House, London Wall, E.C. February 6. 

MonLEY.—The Corporation invite tenders for (1) the supply 
of materials and the construction of about 1 mile 7 furlongs of 
& single line of tramway, with loops, total about 2 miles 3 fur- 
longs. (2) For the supply of materials and erection of overhead 
electrical works necessary on the above route, Specifications 
(£10) from the Town Clerk. January 16. 

SALFORD.— Borough Council. Air lift pumping plant. Specifi- 
cation, £2 2s., Borough Electrical Engineer, Electricity Works, 
Frederick-road, Pendleton. January 16. 


OVERSEAS. 


ADRIANOPLE.—The Turkish Ministry of Public Works invite 
tenders for a concession for the construction and working of 
electric tramways in Adrianople, and for a concession for the 
provision of electric light in the Sandjak of Adrianople. The 
concessionaire will have the right to erect hydro-electric works 
on the banks of the rivers Maritza, Arda and Tundja. Tenders, 
which will be opened on March 15, should be addressed to 
* Monsieur le Ministre du Commerce et des Travaux Publics," 
Constantinople. Local representation is essential in the case of 
Turkish Government contracts. 

CONSTANTINOPLE.—The Ministry of Public Works invite 
tenders for a concession for the construction and working of 
electric tramways in Adana, and for a concession for the dis- 
tribution of electrical energy in the vilayet of Adana. The 
Concessionaire will have the right to erect hydro-electric works 
on the banks of the Upper Seiboun Tchai River. Tenders, which 
will be opened on March 14, should be addressed to * Monsieur 
le Ministre du Commerce et des ‘Travaux Publics," Constantino- 
ple, from whom the conditions, etc., can be obtained on payment 
of 9s. Local representation is necessary. 

CONSTANTINOPLE.—The Ministry of Agriculture, Mines and 
Forests, Constantinople, for the supply for the Cozli-Kilimli 
Railway of:—(1) 8,550 metres of Vignoles rails weighing 20 
kilogrammes per metre, with accessories for the same; (2) 
three locomotives of 125 h.p., with a gauge of 1:065 metre; 
(3) 98 coal trucks, of which 8U are to be brakeless and the rest 
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provided with brakes. Delivery is to be made at Cozli or Kilimli 
not later than March 10 next. No date is mentioned to which 
tenders will be received. For further particulars application 
should be made to the above-mentioned Ministry. Local 
representation is necessary. 


MELBOURNE.— Tenders will be received by the Postmaster 
General's Department, 51, Spring-street, Melbourne, up to noon 
on March 14, for the supply and erection of installations for 
wireless telegraphy on Thursday Island and on the coast of 
Papua. A deposit of £100 will be required with each tender. 
Local representation is necessary. For copies of the specifications 
and forms of tender in regard to both of the foregoing contracts, 
applieation should be made to the High Commissioner in London 
for the Commonwealth of Australia, 72, Victoria-street, S.W., 
where also preliminary deposits may be paid. 

MELBOURNE. —Tenders will be received at the office of the 
Deputy Postmaster-General, Melbourne, up to 3 p.m. on 
February 21, 1911, for tlie supply of 29 miles of lead covered, 
paper insulated telegraph cable (Schedule No. 404). A deposit 
of 59$ of the amount of the offer up to £1,000, and 23°, of the 
amount beyond that sum will be required with each tender. 
Local representation is necessary. For copies of the specification 
and form of tender, application should be made to the High 
Commissioner in London for the Commonwealth of Australia, 
72, Victoria-street, S.W., where also preliminary deposits may 
be paid. 

PrERTH.— Tenders are invited by the Minister of Public Works 
of Western Australia for the supply, delivery, and erection of 
electrical pumping machinery (Contract No. 75). Tenders 
will be received bv the Hon. the Minister for Works, Public 
Works Office, Perth, Western Australia, up to February 28, 
1911. Copies of the condition of contract, ete., may be obtained, 
on payment of £1 1s., from the Contractor's Room, Public Works 
Office, Perth, Western Australia. . 

SAN THomé, PonrUuGUESE West ArnicA.— The Munici- 
pality invite tenders for (5) the supply of electric light and 
power. Deposit 250 milreis (about £56). Town Hall, Jan Thome. 
March 29. 


SHANGHAIL— The Municipal Council invite tenders for the 
supply and delivery c.i.f. Shanghai, Contract No. 9. High 
tension | (6,600-volt) three-core cable, stoneware troughing, 
"bitumen, etc. Specifications, etc. (40s.) from Preece, Cardew & 
Snell, 8, Queen Anne’s Gate, Westminster, S.W. January 26. 


TENDERS ACCEPTED. 


BovnNEMoUTH.— For necessary work in substituting overhead 
for conduit system for tramways in centre of town. Overhead 
tramway, Landsdowne toSt. Michael's Church. Clough, Smid 
& Company, £1,726 16s. 8d. 


Havirax.—For Town Council. 
Houston Company, Rugby, £7,954. | 

L.C.C. Asytums Boarp.—Metal filament lamps. Messrs. 
Siemens Brothers Dynamo Works, Ltd., Tyssen-street, Dalston, 
N.E. 


L.C.C. TRAMWAY AND STORES DEPARTMENT.—Metal filament 
lamps for ensuing 12 months. Messrs. Siemens Brothers & Com- 
pany, Dynamo Works, Ltd., Dalston, N.E. 


SHEFFIELD.—The tender of Messrs. Wellerman Bros., of Hyde 
and Sheffield, is to be accepted for extensions to tlie Neepsend 
Power House of the Electric Lighting Department. The amount 
of the tender is £14,700. 

Watrorp.—Urban District Council. 
for 12 months. Siemens Brothers 
Dalston, N.E. 


Plant. British Thomson- 


For supply of meters 
Dynamo Works, Ltd., 


OPENINGS FOR TRADE. 


Plant, Wiring, Fittings, Accessories, ete. 


p o— 


TOWN COUNCILS. 
Agreed upon. 


Blandford: Town lighting. 
Cardiff : Town Council want tenders for electric wiring Council 
schools. Particulars from City Electrical Engineer. 
Cheltenham: Plant—£1,285. 
Colchester: Lamp and motor testing and repairing depot. 
Hastings: Workhouse lighting and mains extension—£350. 
Contemplated. 


Burnley: Central station, plant extension. 
Haslingden : Lighting scheme. i 
Warrington :, Earlestown: Works, London and North-Western 

Railway Company, Light and power. +: | 
Worthing: Mains extensions —£2,700. 


" 


RURAL, URBAN, AND DISTRICT COUNCILS. 


Agreed. upon. 
Wembley : Arc lamps, additional. 


Contem plated, 
Portrush: Lighting scheme. 
Turton: Lighting scheme. 


PRIVATE COMPANIES. 


Hartlepool, Cleveland and Durham : Electric Power Company, 
lighting. | j | 

Sevenoaks: West Kent Electric Supply Company, Ltd., 
lighting scheme. l 

Trowbridge: Edwards & Armstrong, Bristol, lighting scheme. 


C'onstructional and other work will shortly be carried out by or 
for the following authorities or firms. The amount mentioned 18 
the contract price in each case. 

Bournemouth: Alterations and additions to Pavilion, Pine- 
side Laundry. 

Brighton: New school, £10,800. 

Chelmsford : Extensions for Hoffmann Manufacturing Com- 
pany. 

Chorley: New theatre. 

Coventry: Nurses Home. J. A. Lord, £3,637. 

Dumferline: Hospital extensions, £10,000. 

Ennis: Cathedral alterations and additions. 

Essington : Council School. Messrs. T. Mason & Son, Hendes- 
ford, £1,437. 

Freshwater (1.0 W.): Council School alterations. 
Clovelly, Freshwater, £249 10s. 

Haverfordwest: New Drill Hall. Mr. Morgan Rees, Narterth, 
£2,498. 

Holoway: Police Station alterations, £5,000. 

King’s Cross: Police Station extensions, £9,000. 

Llanelly : New theatre. 

Merthyr Tvdtil: New Fire Station. 

Stroud : Parish Church alterations, £2,000. 

Wimbledon, S.W.: Hospital re-building. 


W. White, 


NOTES. 
Measuring Instruments. 


Simplex Conduits, Ltd., have issued a catalogue of 
measuring instruments. The list includes both switchboard 
and portable types, the former comprising moving iron 
voltmeter and ammeters, moving coil, hot wire ammeters 
and voltmeters and dynamometric wattmeters. The 
same range of instruments are included in portable types 
with the addition of galvanoscopes and Wheatstone 
Bridges. The design of these instruments represents the 
most modern practice, and they are also as perfect as 
possible, both as regards workmanship and material. 
The accuracy of the moving iron instrument, which 1s the 
cheapest form, is within one per cent. owing to the lightness 
of the moving element and the use of jewelled bearings. 
The moving coil, hot wire and dynamometric types are 
correct to within one per cent. ; this accuracy is not effected 


Cast [RON TYPE OF VOLTMETER. 


by temperature errors, and all types are perfectly dead 
beat. The moving iron voltmeters are fitted with an 
additional resistance seven times the ohmic resistance of the 
copper bobbin, whilst the moving coil voltmeters have a 
resistance of 10,000 ohms per 100 volts. Switchboard 
types of instruments are of a flange type, open dial or cast 
iron tvpe, and have special terminals, which are inter- 
changeable so as to allow of their being used for either 
back or front connections. All voltmeters may be calibrated 
in ohms at a slight additional charge. Enquiries for cata- 
logues should be addressed to the Testing Department, 
Garrison-lane, Birmingham. | 
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New Test for Arc Lamps. 


The Union Electric Company, Ltd., write to us:— 
We think the following report of one of our representative 
engineers is interesting, especially in view of the fact that 

company secured an order of 50 Excello lamps from 
customer in question :—'' You will probably be amused 
near my little experience previous to the order being 
secured for the lamps for the above. We were in com- 
petition with the * Y and X ^ lamps. When I went to start 
ip the [amps I found several were not fixed and were about 
being slung up. The wireman was on a crane, electrically 
equipped but hand-worked from the floor. He was pulling 
up the lamps by a light rope and had one halfway up when 
he man on the ground worked the crab of crane sideways 
nstead of forwards. The rope was cut in two and the 
lo dropped 16 to 18 feet on the wood block floor. 

he floor was cut a bit. I thoroughly examined the Excello, 
| with the exception of the slightly bent striking rod 
sod broken economiser ring, no damage was done, and the 
mp was running in half an hour. I insisted to the general 
manager that before a fair comparison could be made a 
simular combined bending and reliability test should be 
pplied to the competitive lamps. The general manager was 
very surprised that the lamp was not ruined, as he saw 

fall." 


Belfast Electrical Exhibition. 


One of the most prominent exhibits at the Belfast 


Electrical Exhibition which opened on the 9th instant for 


14 davs, at Ulster Hall, Bedford-street, Belfast, is to be 
found at the Siemens stand. This includes the following 


"iemens specialities :—An elaborate display of the “ O.S.” 
showing the various applications of 
wires and “ Kalkos " conduits for domestic 
and exterior wiring purposes. In regard to the latter 
-veral new types of Stannos Joint boxes are shown, and the 


La y , 


systema, 


Aafa nnos 


special "7 Ntannos " service box for mounting on the 
outside of a building for the reception of the service cables, 
ind for branching off "* Stannos " feeders fort he supply 


a large selection of Siemens artistic 
ght fittings with ** Tantalum " and  Onewatt ” 


of rows of houses : 


electric li 


mps; heating and cooking apparatus;  vulcanised 
Incia-rubber wires and cables; jointing material; Obach 


nd Hellesen dry cells; “ Zed” fuses; Holophane glass- 
aare, and many other apparatus of interest. 


* D.P." Batteries in Birmingham. 


Messrs. Pemberton and Clark, of Colmore-row, Bir- 
minzham, have been appointed the “ D.P.” Battery 
Company s Midland agents in place of Mr. J. Hilton, the 
latter having Joined the staff of Messrs. Bruce Peebles & 
Company, and will look after their interests in the Midland 
district. 


Belt and Rope Slipping. 


' One sure turn is worth 100 slippery ones," particu- 
ien. the" sure turn " be increasing the speed of a 
driving pulley under a heavy load, but the attention and 
energies of many men are practically monopolised in other 
ons, so that until it is forcibly brought before notice, 
it is. often impossible to realise the great loss of power 
which may occur through belt and rope slipping. Every 
person has his favourite method of checking slipping to 
a certain extent, and the action taken in this matter is 
‘haracteristic of the man. One man may be satisfied in 
temporarily checking slipping by “ taking up” the belts 
and repes without consideration of the increased friction 


$ 
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LAT y Ww 


represented, the straining of bearings and the possible 
‘rapping of bands, which entail stoppage and further 
trouble. Another man will occasionally apply a ‘* dressing ` 
of resinous compound, which quickly impairs the supple- 
n of the band, making same harsh and liable to crack. 
Tere are other methods familiar to us all— good. bad and 
'r:ii,fierent—and it is only an actual trial which permits us 


> 


to discriminate between the effective and non-efficient. 
The experienced man endeavours to find a * dressing ” 
woul is reallv beneficial to the belt, prolonging its life, 
and at the same time preventing slipping and penetration 
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of moisture. Such a “ dressing " should also increase the 
driving power to a great extent, owing to the freedom from 
slipping ; and instead of acting as a paint, like most of 
the preparations oflered to effect the above service, the 
‘dressing " should have an actual penetrating power to 
preserve belts permanently from mildew, rot, weather in- 
fluences and undue stretching. These desiderata seem to 
be associated with ‘ Slipknot," of the British Rubber 
Manufacturing Company. With “ Slipknot " in use, belt- 
men can run the belts quite slack and at the same time 
derive increased driving power. This may sound para- 
doxical, but the explanation lies in the fact that “ Slipknot "' 
gives the band a sure grip on the pulley at every revolution, 
no matter how slack the belt may be. It is unnecessary 
to explain the advantage of this, as with a slack belt in 
use, it will be readily recognised that one half of the belt 
must be always at rest, ensuring increased life, the driving 
power being so much greater that the belt will work success- 
fully under a heavier load with no tendency whatever to 
slip. 


STANDARD ELECTRICAL WORKS. 


ACCUMULATORS, MANAGEMENT OF. By Str D. SALOMONS, 


Bart., A.LC.E.. &c. With 40 Illustrations. 
6s. net. {1270} 
ALTERNATING CURRENTS OF ELECTRICITY AND THE 
THEORY OF TRANSFORMERS. By A. Stitt, M.I.E.E., 
A.M.I.C.E. With 60 Illustrations. Crown 8vo, 5s. [1267] 
ALTERNATING CURRENT CIRCUIT AND MOTOR, THE. 
An Introductory and Non-Mathematical Book for Engi- 
neers and Students. By W. PERREN Maycock, M.1.E.E. 
Second Edition, Revised and Enlarged. With 140 Illus- 
trations. 4s. 6d. net. [1272 
ALTERNATING CURRENT MACHINES: Being the secon 
volume of ** Dynamo Electric Machinery ; Its Design, Con- 
struction, and Operation." By S. SHELDON, A.M., Ph.D., 
D.Sc., Hopart Mason, B.S., E.E., and ErICH HAUSMANN, 
B.S., E.E. Eighth Edition, completely re-written. 367 
pages, 236 Illustrations. Demy 8vo, 12s. net. [3104] 
AUTO-TRANSFORMER DESIGN. By A. H. Avery. 25 
Illustrations, 60 pages. 8vo, 3s. 9d. [423] 
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Revised and Enlarged. 


ELECTRICITY 


IN THE 


SERVICE or MAN 


By 
R. MULLINEUX WALMSLEY, 
D.Sc.,Lond., F.R.S.E. 


A popular and practical work on the applica- 
tion of Electricity to modern life. It 
includes the complete history and principles 
of the science, the technology of electricity, 
and gives the details, definite facts and fizures 
necessary to technical students and profes- 
sional workers. The work contains a series of 
invaluable FOLDING AND FULL-PAGE PLATES 
and 


OVER 1,600 ILLUSTRATIONS. 


In Monthly Parts. 
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PATENTS. 


Electrica] Induction Furnaces. 


674—1910. C. MuLaAcEK AND F. HATLANEK, Kladno. In 
order to prevent the molten metal breaking through the 
fireproof packing several rammed layers of fireproof metal 
are placed close alongside the parts of the furnace in direct 
contact with the fluid metal. 


Electric Current Supply. 


849—1910. INTERNATIONAL TELECHRONOMETER COMPANY, 
New York. The object is to provide an apparatus which 
will supply a direct current to a line circuit which period- 
ically flows in opposite directions for the purpose of operating 
the device which may be adapted to be actuated by a change 
in the polarity or direction of flow of the current in the 
operating circuit. The principle is applied to supply direct 
current to the lines of telephone exchanges to be used for 
talking purposes and also by reversing the flow of the 
current for actuating service metering devites. 


Controlling Electrical Machinery. 


1716—1910. SIEMENS SCHUCKERTWERKE, G.m.b.H., Berlin. 
Under normal conditions the speed and permissible current 
as determined by the safety devices are adjusted by a 
movement of the regulating lever transversely to the slots 
in & multiple slot regulating block, the longitudinal slots 
» which serve for limiting the stroke of the regulating 
ever. 


Electrical Induction Furnaces. 


5266—1910.  POLDIHUTTE TIEGELGUSZSTAHLFABRIK, Vienna. 
The part of the furnace in direct contact with the metal 
bath is constructed by ramming fireproof material to 
form & wall of equal thickness so far as the bath extends. 
The part adjacent to the pouring spout and other parts 
needing local strengthening are thicker. Spaces are provided 
filled with easily compressible fireproof material in order to 
permit expansion. 


Signalling Apparatus. 


5615—1910. J. Moyers AND C. A. Stevenson, Edinburgh. The 
apparatus is operated by the periodical explosion of a 
combustible gas. The explosions are effected by means of 
electric sparking devices. An occulting apparatus is used 
for regulating the supply of gas to the explosion chamber. 
The operation of the occulting apparatus automatically 
makes and breaks the circuit of the sparking device. 
Audible and luminous signals may be produced. 


Electric Arc Lamps. 


5660—1910. H. Macnowskr, Berlin. This is an improvement 
in lamps of the type in which the electrodes are arranged 
alongside each other after the manner of the Jablochkoff 
electric candle lamp, and separated by an insulation layer 
that acts as a conductor under the action of the illuminating 
arc. The improved lamp has an insulating layer in which 
metal and carbon are mixed. The carbon prevents oxidation 
of the metal so that a metallic bridge is formed with certainty 
between the electrodes. 


Moving Coil Electrical Recording Instruments. 


6782—1910. COMPAGNIE Pour LE FABRICATION DES Cowr- 
TEURS ET MATERIEL D'UsiNES A Gaz, Paris. In order 
to reduce the friction between the jewel bearings on the 
moving coil and the fixed points about which it pivots, 
the poiuts are mounted upon a frame capable of moving 
in guides under the action of an auxiliary motor actuated 
by a battery or other independent source. 


Controllers for Electric Motors. 


6825—1910. W. J. F. NEAVE, Streatham. This is an improve- 
ment in motors of the type in which the starting resistance 
is controlled by a number of switches which close in auto- 
matic progression. Each resistance switch in closing 
completes the circuit of the next succeeding resistance 
switch and each circuit so established is further controlled 
by a corresponding electro-magnetic relay switch. 


Incandescent Electric Lamps. 


1910. S. HonvaTH, Southfields, S.W. In this lamp the 
V or U-shaped sections of the filament are arranged in a 
series of consecutive rows on cylindrical or conical con- 
centric surfaces. The filaments are mounted first. on the 
imer surface and then on the remaining surfaces. The 
sections overlap and are supported at their lower ends by 
rigid arms and at their upper ends by elastic arms. 
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Mercury Vapour Lamps. 

8126—1910. C. HER£US, G.m.b.H., Hanau. This is a shunt 
circuit tilting device for mercury vapour lamps in which 
the main current switches out the shunt current electro- 
magnetically. A mechanical switching out as well as an 


electromagnetic switching out is effected on completion 
of the tilting motion and a fresh switching in of shunt 
current takes place after the tilting back of the lamp for 
the purpose of securing a repetition of the tilting motion 
when the lamp has failed to start. 


Conduits and Conduit Fittings. 


8444—1910. W. WILKINSON, SALTLEY. These metallic conduits 
for electric wiring comprise open channel or trough-like strips 
with external flanges extending along one side. Brackets 
are provided for engaging the flange. 


Searchlights. 


8507—1910. SIEMENS SCHUCKERTWERKE, G.m.b.H., Berlin. 
An improved shutter is provided for use with searchlights 
with polygonal or circular barrels. The cover comprises 
sector shaped flaps hinged around the edge of the light 
aperture. All the flaps are acute angled in order to adapt 
them to the shape of the light apertures. 


Covers for Electric Magnet Relays. 


9071—1910. G. H. Nasu, Highbury. The cylindrical cover is 
divided into two parts, one fixed and the other removable. 
The open end of the sides of one part fits over the sides of 


the other. The two parts are locked by a bayonet joint. 


Electrodes for Accumulators. 


9964—1910. A. T. K. EsTrELLE, Fliseryd. A solution of è 
ferrous sulphate is subjected to electrolysis in the presence 
of a solution of cadmium sulphate. The precipitated iron 
cadmium-alloy is washed, compressed, dried and moulded 
to form negative electrodes. 


Controllers for Alternating Current Electric Motors. 


11904—1910.  CuTLER HAMMER MANUFACTURING COMPANY, 
Milwaukee. The controller is adapted to start an alternating 
current motor as a repulsion motor and afterwards causes 
it to operate as an induction motor. Means are provided 
for effecting the transition after the lapse of a predetermined 
interval of time after the operation of the switch to start 
the motor as & repulsion motor. 


Driving Railway Carriage Lighting Dynamos. 


12690. 1910. A. A. Crawrorp, Bombay. The dynamo is 
driven from the axle by means of two independent belts 
each sufficiently strong to carry the full dynamo load. 
The belts are held under tension by means of jockey pulleys 
mounted on ricking arms and held in contact with the 
belts by weights connected with the arms by springs. 


Electric Conduit Fittings. 


12903—1910. C. E. Gunner, Anerlev. The screws for securing 
the lids of the fittings are partly plain and partly screw 
threaded. A hole is drilled in the lid in such a way that it 
retains the screw when the lid is raised. 


Controlling the Speed of Induction Motors. 


17731—1910. SIEMENS ScHUCKERTWERKE, G.m.b.H., Berlin. 
In machines provided with frequency transformers for 
controlling and rezulating the speed of an induction motor 
the rotor windings of the induction motor are regrouped 
at speeds lower than full speeds. The induction motor is 

specially designed for driving apparatus the turning move- 
ment of which decreases as the speed decreases. 


Electrical Mercury Vapour Apparatus. 


19562—1910. W. Hereavus, G.m.b.H.. Hanau. In order to 
prevent accidents resulting from the action of the hammer 
blow effect of the mercury on the walls of the pole vessels 
while the apparatus is being transported, small tubes 
are arranged loosely in the pole vessels. 


Manufacture of Alkali Metals by Electrolysis. 


20519—1910. R. J. McNirt, Niagara Falls. According to this 
improved process an exchange of temperature is effected 
between the cathode and agents of other temperatures 
so that the cathode is maintained at the most suitable 
temperature for the production of & good field without 
reference to temperature of the electrolyte. 


Polyphase Commutator Machines. 


91399—1910. SIEMENS SCHUCKERTWERKE, G.m.b.H., Berlin. 
The machines have two or more sets of brushes, some of 
which are movable. One set of brushes receives current 
through a series transformer, while the remaining sets 
receive current through the secondary winding of the 
series transformer. ‘The brusnes can be displaced to a 
mutual or different extent for speed regulation purposes, 
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Electro- Magnet Cutting Instrument. 


2410.— 1910. CompaGNtk GENERALE DES PHONOQRAPHES, ETC., 
Pans. This apparatus is operated by an alternating current 
to obtain a very rapid to and fro movement which may 
be utilized. for carrying a stamping tool which is applied 
to cutting out stencil bands for coloured cinematograph 
hilms. 


Electric Insulating Layers of Oxide. 


2711. T910.  SPECIALFABRIK. FUR ALUMINIUM NPULEN UND 
LeirusGen, G.m.b.H., Berlin. The bands to be insulated 
are heated and then subjected to the action of an oxidiiang 
liquid. of a much lower temperature than the bands. The 
bands are then dried. 


Safety Appliance for Electric Installations. 


SU13.— 1910. W. WissnongovaH, Wigan. The apparatus has 
a neutral point in the generators or between the supply 
lines, and is connected to earth in series with apparatus 
for operating the circuit breakers of the supply lines in 
cane of leakage of current from such lines. The leakage 
current is made to flow through the coils of an electro- 
magnet which is very sensitive and will operate with a 
very small leakage current. This electro-magnet is arranged 
to close the circuit of a relay. This action causes a trip 
device to open the circuit breakers. 


. 


Telegraphie Transmitters. 


5374.- 910. F. G. Creep & W. A. Covrsow, Croydon. Near 
one end of each pin-carrying lever of the transmitter is 
a strong catch, the free end of which bears against the 
end of the lever. The strength of the catch enables powerful 
contacta and connections to be made when the feeling pins 
pass through perforations in the tape. The transmitter 
has several improvements with regard to construction and 
operation. 


Electric Contact Device. 


7332.— 1910. W. G. HOUSKEEPER, Philadelphia. This is a 
contact device for effecting electrical connection between 
a stationary contact member and a movable conductor. 
The stationary member has a hole through which the 
movable conductor passes, and in which a globule of mercury 
in a liquid state is situated and retained by capillary attrac- 
tion. 


Controllers for Electric Motors. 


9738.— 1910. CUTLER HaMMER. MANUFACTURING COMPANY, 
Milwaukee, U.S.A. This is a controller of the kind in 
which the strength of the field of à motor can be auto- 
matically increased by an electro-magnetically operated 
awitch, the controlling coil of which is in the main circuit 
ef the motor. ‘The switch is adapted to complete the circuit 
through the controlling coil fo a second electro-magnetically 
operated switch for short-circuiting a resistance in the shunt 
tield circuit of the motor, The gap in the controlling coil 
circuit. of the second switch has an alternative pair of 
contacts, which are connected by a*bridge piece on the 
movable member of the switch when it is closed. 


Decarbonising Filaments. 


14116.— 1910. WorrRAM Lampes, A.G., Augsburg. According 
to this process the filaments to be decarbonised are rendered 


incandescent in an atmosphere of methane gas (CH4) of 
low pressure. 


Electric Switeh Apparatus. 


15037. -1910.. G. SwkEETSER, & ELECTRIC SIGN AND GENERAL 
ADVERTISING Company, London, E.C. This improved relay 
apparatus comprises switches adapted to be closed by 
corresponding exciting coils against the action of gravity. 
Fach of the coils is arranged in series with a group of lamps 
in such à manner that when tbe master switch is closed 
current is supplied either directly or indirectly through an 
auxilary relay switch to energise the coil of the first switch, 
and at once light the first group of lamps, after which 
the closure of the first switch energises the coil of the second 

- switch, and at once the second group of lamps is lighted 
and »o on until the last group of lamps is completed. 


Producing Electrica] Impulse Charges for Wireless Telegraphy. 


16354.— 1910. SN. EISENSTEIN, St. Petersburg. In this apparatus 
a number of point electrodes are assembled to form a 
wheel-hke body, so that upon rotation of this body the 


point electrodes: are. brought in succession opposite the 
other electrodes, 


, 


Winding Apparatus for Electric Coils. 


18151.—1910. E. Harrery, Basel. The Apparatus has two 
clamping jaws movable towards and away from each other. 
The jaws are pivoted to spring controlied arms mounted 
on spindles carried by a toothed wheel. The jaws travel 
with the wheel and keep the coil taut during winding. 


Klectrie Motor Starters. 


30184.—1909. H. R. Scuvr Tz, Brooklands. This switch com- 


prises a contact arm adapted to be rotated from its initial 
position into successive engagement with a series of fixed 
contacts, against the action of a spring. The movement of 
the arm is etfected in a series of steps corresponding to the 
intervals between the fixed contacts by means of a rack 
and pinion mechanism. The pinion engages successively 
with teeth on the operating member of the contact arm in 
such a manner that the arm is disconnected and from the 
pinion between each step and the movement. ‘his enables 
the contact arm to be free to return to its off position from 
any one of the fixed contacts when permitted to do so, 
by the release of an independently operated retaining 
device. 


Magneto Electric Current Generators. 


9772.—1910. A.[P.MJusrow, Paris. The excitation of this magneto 
double electric current generator is supplied by a circuit 
leading from one of the principal brushes on the commu- 
tator to an auxiliary brush on the commutator between 
the principal brushes for the purpose of controlling the 
excitation according to the value of the armature reaction. 


Electric Switches. 


10315.—1910. SIEMENS SCHUCKERTWERKE, G.m.b.H., Berlin. 
This is an improved switch of the type in which an ordinary 
oil vessel is used in which fixed contacts adapted to be 
engaged with movable contacts are placed. 'l'he improved 
switch has an oil receptacle provided with an upright tube 
for the escape of gases formed in the receptacle. 


Electric Furnaces. 


11718.—1910. F. A. J. FITZGERALD, Niagara Falls, U.S.A. The 
furnace has a resister directly above the melting chamber. 
Gaseous fuel passes over the resister before passing into 
the melting chamber. 


Electric Induction Smelting Furnaces. 


12214.—1910. A. HionTH, Kristiania, Norway. The magnet 
core of the furnace is hollow. The primary winding is dis- 
posed between the hollow core and the furnace groove so 
that the best possible magnetic action may be obtained. 


Telegraphically Transmitting and Producing Pictures. 


13104.—1910. L. TscHorner, Vienna. The object is to provide 
a method whereby the opening and closing of the circuit 
effected by the autotypes employed as originals is utilised 
for operating the support at the receiver in such manner 
that the roller or plate of the receiver comes to rest when 
the light shutter or stylus is operated and is actuated only 
after the operation of this transmitter member is finished, 
so that according to the duration of the action of these 
parts dots of different magnitude are produced. 


Regulating Dynamos. 


13709.—1910. L. J. RovriN, Lyons. According to this inven- 
tion, the regulation of the electromotive force under varying 
loads is eflected by means of a counter electromotive force 
generated by an electromotor in the field circuit of the 
dynamo. The field of the motor is automatically varied 
by variations of the load on the dynamo. 


Electric Contacts Under Carpets for Alarm Signals. 


14742.—1910. F. Marmion, Paris. A number of contact pieces of 
conducting material inserted in insulating sheets are inter- 
posed between thin conducting metal surfaces conformin 
to the area of the carpet. 'l'he contact pieces are 80 dad 
and of such number that the pressure of the foot at any 
part of the upper conducting surfaces causes an electric 
circuit to be completed. 


Electric Switches. 


18591.—1910. A. P., G. C. & P. A., LUNDBERG, Islington. This 
improved tumbler switch has an actuating lever consisting 
of two parts and so connected as to be capable of a certain 
amount of movement, the one independently of the other. 
One portion of the lever is hollow, and the other part tits 
into the hollow. A spring and plunger are arranged within 
the hollow portion. The plunger rests on the second part 
of the lever. 


Telephone Transmitters. 


21285.—1910. WESTERN Circuit ELECTRIC Company, Chicago. 
The diaphragm of the transmitter is loosely seated against 
the flat surface of the tranamitter frame. "The diameter 
of the diaphragm is less than that of the flat surface, and 
is provided with & central depression which is engaged by 
& spring-pressed stud projecting from the front electrode 
of the transmitter so that the diaphragm is retained in its 
sent. 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Line. | 


| Ending 1911-12.) 1910-11. 


Traffic Returns per 


week. 
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Sou May 
ii Ur Sian Dl. June 
Birkenhead Corporation......- June 
lirmingham Corporation EE e ay 
Hlackhurn Corporation...... $5 si y 
Blackpool Corporation......--- =} 
klac kpovi-Fleetwood Trams.. . June 
Anton Corporation.. .... see N d 
HK umemoath Corporation... .... y 
| 
May 
Rredford Corporation........ | 
brighton Corporation... .... June 
Rrietol Tramway Company..... June 
Burnley Corporation. .... .... OO IUD 
June 
Burton Corporation. ..... eee 
Cardiff Corporation... . eese May 
Carlisle Tramways Company.... — — 
Central London lway ....... June 


City and South London Railway Jane 
Cork R. 1. and L. Company.. M 


t roydon Corporation .........- May 
Darwen CorporatioB......... — 
Dover Corporation ...... eee Mas 
Duhtfn and Lucan Electric Ry... June 
Dublin U.T. oo cece cee rece n I |June 
| 
Dundee City Tramways..... ... May 
East Ham Corporation... ......, June 
| 
Glasgow Corporation...........|/June 
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Ralifax Corporation ......... .. May 
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llkestow Corporation.........../May 
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Mardstrme Corporation..... ...., Mar. 
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~s indon Corporabon ...... oe ay 
eay Tramways............ — 
Sales Corporation.......... June 


S srriagton Corporation......... May 
Weat Ham Corporation......... Mar 


“ctverham ptoo Corporation.... May 
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601 
1,754 
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164 
6,795 
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18,423 


1,089 
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2,680 
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121 
1,215 


6.968 
2.318 


11,025 
1,390 


44,466 | 


61,029 
168 


100 
16,203 


10,865 
17,030 
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3,749 
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1,847 


1,783 
556 


1.331 
568 


4,431 


5,710 
1,083 
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| e "E £ | | | 
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70 — 86  — — | Dec. 31, 35,210 2,930,144 592 312 — = 
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i 668 + 60,720 108 | 108 | Mar. 31,357,610 | 78,385,016 | 8,152,990 | 1-08 [10-41 | 3,811 
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CLASSIFIED DIRECTORY. 


MANUFACTURERS AND MERCHANTS. 


Accumulators. 
D.P. Battery Co., Lumford Mills. Bakewell, 
Derbyshire, and 11,Victoria-st.. Westminster. 
Hart Accumulator Co., Marshgate lane, 
Stratford. 
Johnson & Phillips, Old Charlton, Kent. 


Accumutator Acid Manufacturers. 
Spencer, Chapman & Messel, 36, Mark-lane, 
London, E.C. 


Acid Proof Paints. 
Griffiths Bros., Mack’s-road, Bermondsey,S. E. 


Ammeters end Voitmete.s. 
Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W. 


Arc Lamp Hoists. 
London Electric Firm, George-st., Croydon. 


Auto-Transtormers. 
British Westinghouse Electrica! and Mfg. 
Co., Manchester. 
Johnson & Fhillips, Old Char'ton, Kent. 


Batterles (Primary) and Accessories. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
iemens Bros, & Co., Ltd., Caxton House, 

Westminster, S.W. 


Belting. 
Willcox & Co., 36, Southwark-street, S. E. 


Bollermakers. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 


B olts, Nuts, Washers, Rivets & Screws. 
Tetley Bros, Ltd., Floodgate Street, Bir- 
mingham. 


Cable and Wire-Covering Machinery. 
Johnson & Phillips. Old Charlton, Kert. 
Feld Bros., 25, Rudge Row, Cannon Street. 


Cerbons (Arc Light). 

General Electric Co., 71, Queen Victoria. 
street, E.C. 

Johnson & Phillips, Old Charlton, Kent. 

Mayer, H. G., & Co., 67, Aldersgate-street, 
London, E.C. 

Sloan Ekctrical Co., Ltd., 15, Fore-etreet, 
London, E.C. 


Cable and Wire Makers. 

Callender's Cable and Construction Co.. 

Hamilton House, Victoria-embank't. E.C. 
Feld Bros., 25, Rudge Row, Cannon Street. 
General Electric Co..7) QueenVictoria-st, E.C, 
Hooper's Telegraph and Indiarubber Works. 

31, Lombard-st., E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Playhouse-yal. E. C. 
Siemens Bros, & Co., Ltd., Caxton House, 

Westnunster, S.W. 


Casings and Cleats. 
General Electric Co., 71, Queen Victoria- 
street, E.C. 


Casting Plant. 
Aerators Limited, '* Prana " Sparklet Works, 
Upper Edmonton, London, N. 


Chemicals. 
Spencer, Chapman & Messel, 36, Mark-lane, 
London, E.C. 


Commutator Grinders. 
Phillips Commutator Grinders Co., Ltd., 
15, Hart-st., New Oxford.st., W.C. 


Condensing Plant. 

Allen, W. H., Son, & Co., Queen's Engineer. 
ing Works, Bedford. 

Belliss & Morcom, Ledsam-sticet Works, 
Birmingham. 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 

Willans & Robinson, Victoria Works, Rugby. 


Condults. 
Flexible Metallic ‘Tubing Co., Ponders End, 
Middlesex, & 112, Queen Victoria-street. 
General Electric Co.. 71, Queen Victoria-st. 
Metallic Seamless Tube Co., Wiggin-strect, 
Birmingham. 


Coppersmiths. 


Andrews, R. W., & Co., 148-150, Penton- 
ville-road, London, N. 


Dore, J., & Co., High-at., Bromley-by- Bow. 
Harvey. G. A.. &Co., Lewish&m.London, S.E. 


Distributing Boxes & Wall Plugs. 
Reyrolle, A. & Co., Ltd., Hebburn-on-Tyne. 


Dynamo Oll. 
Willcox & Co., 36, Southwark-street, S.E. 


Dynamos, Transtormers, Motors, etc. 
Allen, W. H., Son, & Co., Queen’s Engineer- 
ing Works, Bedford. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Ferranti Limited, Hollinwood, Lancs. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Morris-Hawkins, 30, St. Mary Axe, E.C. 
Union Electrice Co., Park-street, South- 
wark, London, S.E. ` 


Ebonite and Vulcanite. 

F. Carson & Evans, 3a, Fenchurch-build- 
ings, London, E.C. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 

North British Rubber Co., Ltd., Castle 
Mills, Edinburgh. 

Traun, Dr. Heinr., & Son, 25, Goswell Road, 
London, E.C. 


Electric Cooking Apparatus. 
British Thomson-Houston Co., Rugby. 
General Electric Co., 71, Queen Victoria-st. 
British Prometheus Co., Ltd., Salop-street 

Works, Highgate, Birmingham. 


Electrical Fittings and Appllances. 
The Benjamin Electric, Ltd., 1a, Rosebery 
Avenue, London, E.C. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Dorman & Smith, Ordsal Station, Electrical 
Works, Salford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Flexible Metallic Tubing Co., Fonders End, 

& 112, Queen Victoria-st., London, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Lundberg, A. P., & Sons, Pioneer Electrical 

Works, 477 to 487, Liverpool-road, N. 
Metallic Seamless Tube Co., Wiggin-street, 

Birmingham. 


Electric Fans. 
Edison & Swan United Electric Co., 36 & 37, 
Queen-street, Cheapside. 
General Electric Co., 71, Queen Victori « 
street, 
Gibls, J. & Son, 72-76, Duke-street, Liver- 
pool. 
Electric Heaters. 
British Prometheus Co., Ltd., Salop-street. 
Works, Highgate, Birmingham. 


Electric Light Contractors. 
British Thomson-Houston Co., Rugby. 
Ferranti Limited, Hollinwood, Larcs 
Hooper's Telegraph & Indiarubber Works, 
3l, Lombard-st., E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, hent. 


Electric Locomotives. 
British Thomson-Houston Co., Rugby. : 


Elevating, Conveying Plant, Cranes, etc. 
General Electric Co., 71, Queen Victoria at 
British Westinghouse Electrical and Mfg 

Co., Manchester. 

Ferranti Limited, Hollinwood, Lancs. 


, Electric Signs. 
Signs Co., 233, 
Paucras. 


Caspar 
St. 


Kings-road, 


Engines. 
Allen, W. H., Son, & Co., Qucen’s Engineer- 
ing Works. Bedford. 
Belliss & Morcom, Ledsam-etreet Works, 
Birmingham. 
Crossley Bros., Ltd., Openshaw. 
Willans & Robinson, Rugby. 


Engine Accesscries, Tanks, etc. 
Brbeock & Wilcox, 20, Farringdon-st., F.C. 
Dore, J., & Co., H'gh.st., Bromley-by- Bow. 
Harvey,G. A., & Co.,Lewisham.l.ondon, S.F, 
Wilcox & Co., 36, Southwark-street, S. E. 


En»incers' Stores. 
Willcox & Co., 36, South wark.street, S.E. 


Feed-Water Heaters. 
Wilkinson, Geo., Beech Mount, Harrogate. 


Fire Extinguishers. 
Merryweather & Co., Greenwich, S.E. 


Galvanisers. 
Harvey,G.A., & Co., Lewisham, London, S. E. 


indiarubber Goods. 


Moseley, D., & Sons, Chapel Fields Works 
Ardwick, Manchester. 
Willcox & Co., 36, South wark-street, S. E. 


insulating Varnish. 


Major & Co., Sculcoates, Hull. 
Pinchin, Johnson & Co., Ltd., Bevis Marks, 
London, E.C. 


Insulators and Insulating Materials. 


Edison & Swan United Electric Light Co., 
36 & 37. Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Griffiths Bros., Mack’s-rd., Bermondsey, S.E. 
Hooper's Telegraph & Indiarubber Worka,31, 

Lombard-street, E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
Macintyre, J., & Co. Washington China 

Works, Burslem. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 
Siemens Bros & Co., Ltd., Caxton House, 

Westminster, S.W. 

Traun, Dr. Heinr., & Son, 8, Redcrcss-street, 

London, E.C. 


Jointing. 


John Hudson & Co.'s Successors, 4, Victoria 
Warehouses, Mansell-street, E. 


Ladders and Steps. 
Heathman, J. H., & Co., Parson's Green, S.W. 


Lamp Columns for Are Lighting. 


General Electric Co., 71, Queen Victoria- 
street, E.C. 

Hardy & Padmore Ltd., Worcester. 

Johnson & Phillips, Old Charlton, Kent. 


Lamps: Arc & Metal Filaments. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 

Co., Manchester. 
Cryselco Ltd., Kempston Works, Bedford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Feld Bros., 25, Rudge Row, Cannon Street. 
General Electric Co., 71, Queen Victoria-st. 
Imperial Lamp Works (Brimsdown), Ltd., 
Kingsway House, Kingsway, W.C., Works, 
Brimsdown, Middlesex. 

Johnson & Phillips, Old Charlton, Kent. 

Stearn Electric Lamp Co., 47, Victoria-st., 
S.W. 

Siemens Bros, & Co., Ltd., Caxton House, 
Westminster, S.W. 

Union Electric Co., Park street, Southwark, 
London, S.E. 


Lamphoider Makers. 
Dorman & Smith, Ordsal Station Electrical 
Works, Salford. 
Edison & Swan United Electric Light Co.. 
JU & 37, Queen-street, Cheapside, K.C. 
Genera] Electric Co., 71, Queen Victoria-st. 


Lead-Covered Cables. 
Callender’a Cable & Construction Co, 
Hamilton House, Victoria Embank’t, E.C. 
Johnson & Phillips, Old Charlton, Kent. 
London E]ectric Wire Co., Anchor Works, 
Plivhouge-y ard, E.C. 


Manganesite. 
John Hudson & Co.'s Successors, 4. Victoria 
Warehouses. Mansell-street, E. 


Mezsurin2 instruments— Electrical. 
Uri ish. Thomson- Houston Co.. Rugby. 
Edison & Swan United Electric Light Co., 

A6 & RT, Queen-street, Cheapside, EC. 
Ferranti Limited, Hollinwood, Lanes., E.C. 
General Electric Co., 71, Queen Victoria-at. 
Johnson & Phillips, Old Chariton. Kent. 
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CROSSLEY'S HIGH-SPEED VERTICAL ENGINES, 


Exhibition. 
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Awarded Grand Prix at Brussels 


Ties rniii are made with 1, 2, 3, inders, and ua pus 
with Towns Cas, Produoer Cas, Petrol, Pdf o or Aloohol. 


CROSSLEY BROS., Ltd., OPENSHAW, MANCHESTER, 


For particulars apply tr 
“ THE CONDUIT MAKERS ” 


THE LATEST ! ESAL iSS 
/ METALLIC SEAMLESS 
^. TUBE CO., LTD., 


| 7, 2 j = WIGGIN STREET, 
SADDLES ici YP BIRMINGHAM. 
(C Dept.) 


RPA. DESIGN. 


E a ams det. r 
AM Fe | 
CSS 


AGCGOIDEINTS OF ALE KINDS 


Sickness, Employer's Liability, Third Party, Motor Car, Lift, Burglary, Glass and Fidelity Guarantee Risks 
INSURED AGAINST BY TH: 


RAILWAY PASSENGERS ASSURANOET OO., 


T.E SHARES OF WHICH ARE VESTED IN THE 


NORTH BRITISH AND MERCANTILE INSURANCE COMPANY. 
Capital (fully subscribed) $1,000,000. Paid up £200,000. Claims paid over 26,000,000. 
CHIEF OFFI EIN CANADA: BAY ST., TORONTO. ea, CORNEILLE, LONDON. A. YIAN, Secretary 


BOOK BARGAINS. PECIAL 


Dynamo Construction: Electrical and Mechanical. 


By GISBERT KAPP. 
With Working Drawings and Illustrations. Royal 4to cloth. 
PUBLISHED AT 21/- NET. FEW COPIES ONLY. POST FREE, 10/6 EACH. 


Dynamos, Motors, Alternators, and Rotary Converters. 


By GISBERT KAPP. 


Translated from German edition. 200 Illustrations. 8vo cloth. 


PUBLISHED AT 10/6 NET. FEW COPIES ONLY. POST FREE, 6/6 EACH. 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


* 


Traffic Returns per Jncrease or | Mile- of Accounts for past year. 
week. decrease. | track open. . 
Line. am = — peel 
20] Receipta per 
Ending| 1909-10.| 1908-9. | Week. | Current | 1909. | 1908. Total Passengers Car miles | Pas- Car "Mile of mile. 
year, Ending |receipts. carried. run, senger., mile. | track. 
SS a ee ML CC car DICES 
J 4 " r 2 j : | ; 
Aberdeen Corporation........../Jan. 702 1,642 59 843 27 27 May 31| 71,930 17,517,304 666,119 . : ; 
Ayr Corporation ........ «e... |Sept. 18 '671 ' 562 108|' — Hc 2a zd r y ts 1,060,119: OS PEOR" 14040:5193 
Baker Street and Waterloo Ry.. .| Nov. 8,141 6.070 |+ 2001 — 4:25 == Z a a FR = E EN "T 
Birkenhead Corporation........ Jan. ] 1,230 1,279 |— 49 1,022 | 24:089, 24:089 — — = E SEN M MEE — 
Birmingham Corporation. ...... Dec. 31! 77,893 7,699 194 7 154 | 56:792 58-59 ze es — PES e deos "D 
Blackburn Corporation....... , .|Oct. i 1,100 1,293 173 |— 1,036 | 24:53 | 28:3 — — = oe zs = me an 
Blackpool Corporation........- Aug. 26. 2,152 2,050 M- 102 732 | — — ex == = "T 2: — m E 
Blackpool- Fleetwood Trams....| » i 2,304 2,309 |— 24 — <= = = as fre = c E ER E 
Bolton Corporation........+.-- Oct. 10, 2,410 | 2,337 |+- 79 259 | 42 42 | Mar. 31/117,799 | 25,492,902 | 2,492,149 | L1 1034 804 | 6:50 
Bournemouth Corporation. . .. .. [July 21| 1,681 | 1,723 42 23 | 29] 291 ,, 31| 86,226 | 13,991,328 | 1,766,008 | 147 {11-71 2:912 7-22 
Bradford Corporation.......... Nov. 19. 4.640 | 4425 H- 215 M-6.781 | 98 | 54-81 31| 235,258 | 47,839,509 | 6,331,007 | 1:17 |10- = 
Brighton Corporation. . T Jan 8 755 781 26 408 ` 9:5 As poor 2 a yee ie 19 n 2,378 = 
Bristol Tramway Company.....|Jan. i 5,680 5,433 + 247 — | 67 51j | Dec. 31| 265,362 | 46,652,389 | 5,756,842 | — — m = 
Burnley Corporation. .......... Jan. 1 1,359 | 1235 j} 124| — 22 | 20 | Mar. 31| 64,261 | 12,356,958 | 1,202,330 | 1:23 |12-83 | 6,971 | 7-92 
Burton Corporation..........-- Jan. & 200 255 11 325 6§ 81; 14,918 8,221,695 430,913 | 1:04 | 8-30 | 1,460 | 6:85 
Cardiff Corporation. . .. ......-- April 3 2,000 | 1,957 43| — | — | — | , 3891109,979 | 25,058,146 | 2,497169 | — |1057 | — jas 
Carlisle Tramways Company. ...|June n 170 175 5|— R; — a = = = az s "EN — = 
Central London Railway .....-. 31; 4,340 | 4,925 |— 584 |+ 2,752 | 6-32 | 6-32 | Dec. 31| 350,150 | 41,898,373 | 1,456,780 | 2-01 |, 6769 56,404 (30-274 
Charing X, Euston, & Hamp. Ry.| Nov. 6, 822 6,092 730 — 7:75 | — — ix 2 = Zz == wee I 
City and South London Railway|Jan. 1) 4,138 DRE 321 1,355 | 7-26 | 7-26 es = - € pint ss — ur 
Colchester Co ration....... ..July 14 200 219 |- 39 — | 8 — Mar. 31| 10,983 2,308,721 849,539 1:09 7-74 1,477 | 6:56 
Cork E. T. and L. Company....|Jan. 35 289 429 |— 139 139 : 9:89 | 9:89 | Dec 831, 24,044 5,737,478 896,945 | — 6-43 — |443 
Croydon Corporation ........-- Dec. 23) 1,816 1,877 — 3l 3302! 11} m Mar. 31| 74,132 16,277,418 1,884,137 | 1:06 | 9°56 | 3,703 | 7-109 
Darwen Corporation.......+.-- Oct. li 239 250 |— 17 201 | 7-23 | 723 | , 31| 13,899 2,657,654 245,684 | 1:30 |13:68 | 1,922 | 9:40 
Dover Corporation ........++-- Sept. ai 230 25 22 305 | 7 — » 91| 11,593 2,697,672 816,754 | -98 | 878| — as 
Dublin and Lucan Electric Ry...|Jan. 6 88 113 |— 23 25 7 7 = oa "m We EM — — Ei 
Dublin U.T. .....ceeeer OO (Jan. 6 4,438 4,449,/— 10 10 | 543 | 643 — — — — ae = n eR 
Dundee City Tramways........|Oct. 6 1,332 | 1,305 |— 27 569 | — 263 | May 15| 60,573 | 16,367,911 | 1,281,552 | -875 1:9 | 2,871 | 7-46 
East Ham Corporation... ..... |Jan. 7 996 960 - 36 --1,853 | 14 15 | Mar. 31, 47,439 | 15,855,703 | 1,091,586 *73 |10°26 — | 6:96 
Glasgow Corporation. ......-... Dec. 31 18,066 | 17,929 737 |+ 32,302 1954 | 189 | May 31| 907,494 | 226,048,290 | 20,766,722 | -96 |10-490 | 5,080 | 5:89 
Gloucester Corporation. ........|Oct 395 425 |.— 30 535 , 15 — — RAS EE Mts PEG xt p ai 
G.N., Piccadilly and Brompton. . | Nov. 13,429 | 9,354 |-+ 4,075 — | 9-285 | — — — — — — s = = 
Halifax Corporation ..... — 9 iz == = = = D 97 Mar. 31|; 81,872 20,378,072 1,786,300 |11:40 |11:13 | 1,528 | 8:40 
Huddersfleld Corporation....... Dec. 4 1.613 | 1,357 256 |+ 2,063 ! 28 283 | ,, 81] 84,704 | 16,200,020 | 1,960,820 | 1-29 |10-37 | 2,421 | 6:10 
Hull Corporation....... eese Jan 7 2,952 | 2,731 220 44-6 802 | 29 26 , .91|128,722 | 30,904,254 | 3,022,844 | 1: |1022| — | 6:04 
Ilford Corporation. .. .. ...- SJBeb 12 —— 481 391 + 60 --1,959 | 10 | 10} j) ,, 31| 25,328 | 6,385,466 | 634446 | -87 |958 | 2,066 | 6-42 
Ilkeston Corporation... . - wee DR. 4 11 114 |j 8 213 4 4 » S8) 7,214 1,968,850 198,415 | 91 |79 | 1,803 | 7-04 
Kirkcaldy Corporation. ........ Sept. 8 529 266 7| — 7% 74 | May 15) 14,993 4,874,199 459,066 } -711| 7-838 | 1,856 | 5:26 
Lancashire United Tramways...|Jan. 4 1,515 1,509 + 6 -4- 501 | 89 89 | Dec. 31| 68,904 | 12,554,503 | 2,244,344 | — = € Ss 
Leeds Corporstion.............|Sept.18' 6,898 | 6,624 |4- 272 |-+ 3,662 | 108 | 962 | Mar. 31| 340,368 | 75,784,088 | 7,604,989 | 1°06 |10-02 | 3,527 | 5°61 
Leicester Corporation.........- Sept. 11, 2,102 2,130 $2 — = 2 Id 2 a E ed bu Een T 
Liverpool Corporation ......... Nov. 19 10,803 | 10,687 116 |— 1.977 | 109 | 104 | Dec. 31/672,822 | 124,043,239 | 12,231,779 | L1:108|11:24 | 5,508 | 7:04 
Liverpool Overhead Railway....|Jan. 1, 1,330 1,306 -+ 25 998 | 6-65 | 2-40 | June 30| 79,004 11,171,515 1,106,386 | — — — — 
London County Council........ Dec. 28, 45,192 | 41,674 3,518 181056) 134 1254 | Mar. 31/1,274,660) 279,166,461 | 25,591,028 | 1-08 {11-74 — 6-79 
Lowestoft Corporation ......... Dec. 11, 155 150 + + 90 | 3 — | Sept. 30| 11,399) 2,645,206 370,320 | 1:03 | 7-36 | 2,279 | 6:12 
Maidstone Corporation......... Mar. 6 157 100 — — — — — — — as — — 
Manchester Corporation........ Sept.11, 15,631 | 15,297 |+ 334 |— 2,871 | 183 | 181 — = as = = B es ae 
Metropolitan District Railway.. Jan. 7, 11,905 | 10,787 1,118 1,118 24 24 — — — — = = = = 
Metropolitan Railway.......... Jan. 8, 17,422 | 16,791 [+ 631 631 , 24) | 244 | June 30| 680,357 | 99,846,735 — 146 | — — — 
Nelson Corporation............|Oct. 16 151 131 + 20 7| 24 93 | Mar. 31) 7,362 2,060,712 204,740 | 85 | 8-63 | 1,907 = 
Newcastle-on-Tyne Corporation .| Dec. 17, 3,941 3,585 -+ 56 725 60} 59} » 31| 211,086 46,203,164 4,411,745 | 1:10 |11:48 | 3,504 | 6:36 
Newport (Mon.) Corporation.... Oct. 9 643 638 25 311 143 14} » 31) 85,581 8,174,003 798,029 | 1:04 | 9-89 | 2,450 | 7°21 l 
Oldham Corporation. .........-. Jan. 24 1,778 1,616 262 386 | — -— — — — es — ae € a 
Portsmouth Corporation .......|Oct. 10! 2,046 1 809 237 — 28 283 | Mar. 31| 97,741 | 21,247,048 | 2,309,439 | 1:10 [10:15 = m 
Reading Corporation........... May 19 764 558 206 b | 13 13 „ 31| 82,769 7,933,572 915,481 | — | 893 | — 465 
Rochdale Corporation... ... ....|Dec. 26 1,240 | 1,120 |4- 114 |+- 746 209 |2093 | ,, 31) 56,558 | 10,196,148 | 1,252,925 | 1°32 110-88 | 2 603 | 6:47 
Rotherham Corporation........ Feb. 4 555 587 |— 32 ae psa p AR Ese a iis, pe ih pd a 
Salford Corporation........ ..../Sept. 27) 4,596 | 4,062 |— 66 |— 3,326 | 78 743 | Mar. 31244,0665 | 45,771,011 | 5,486,150 | 1:25 |1067 | $185 |— 
Scarborough Tramways Co...... — — — — — E = ae 2 = D via Kor s S 
Sheffield Corporation .......... Jan, V 7,214 | 0,742 471 H- 15,173, 40 393 | Mar. 25| 289,745 | 17,568,686 | 7,065,380 | :896 | 9-842, 4,225 | 5:04 
Southampton Corporation...... Dec. 28) 1,239 1,090 148 -+ 1,452 | 18 18 » 25| 52,047 | 10,121,887 | 1,157,451 | 1°25 |11:33 — 7:30 
Southend-on-Sea Corporation...|Aug. 21 995 657 -- 438 |j-1,483| — — — — — — — = = -— 
Stockport Corporation ......... — y e — ~ — 25 25 Mar. 31| 52,004 9,155,172 1,335,911 | 1:34 | 9:342, 1,830 | 4°75 
Sunderland Corporation........|Jan. 27 1,310 1,336 |— 26 |.— 7,0084 | — — — — — — — = = = 
Swindon Corporation ..........;Aug. 10 175 183 |— 8 -- = — — z= z = REN = as = 
Torquay Tramway8............ Aug. 26, 630 647 |—— S0 — 8:41 — Dec. 31, 15,005 2,880, 420 853,297 | 1:40 | 1:023 — — 
Wallasey U.D.C. ..............|Jan. 7 953 833 j- 120 1,618 | 12°68 |12:46 | Mar. 31, 43,823 8,331,038 891,540 | 1:2 |1170 | 3,453 | 772 
Warrington Corporation........| — — — — — — — — — pus = — T: as — 
West Ham Corporation........./Aug. 18 2,489 | 2,392 |— 07 |-- 1,985 27 |14:7 | Mar. 31,122,881 | 35,602,886 | 2,556,854 | -78910:96 | 4417 | 6°79 
Wolverhampton Corporation....|Nov. 8 841 823 |-- 18 206 212 = » 91, 44,432 9,440,369 975,714 | — 10:929, 2,1 PR 
| . 
a Train Miles. À Half-years' figures. 
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NOTES. 
Colonial Industrial Development. 


In the course of an article dealing with power schemes 
our contemporary, “ The British and South African Export 
Gazette,” observing that throughout the Empire the 
utilisation of vast reserves of water power and the develop- 
ment of schemes for supplying large areas with electricity 
from central stations are daily gaining in importance, draws 
special attention to South Africa. It 1s pointed out that the 
industries of the vast Union, with its varied interests, are 
particularly dependent upon electrical, because, on the 
whole, the cheapest power. a Sh from the gigantic 
Victoria Falls project, other minor but extremely important 
schemes are being taken in hand. Details of these under- 
takings should be noted, not only for their own merits, but 
as showing the trend of events. 


New Developments. 


Two of the new projects are discussed. The Blythe River 
project in the Transvaal is taken as a typical example of 
what is being done, because “ in putting up a pae ae 
station for the service of their own properties, the Transvaa 
Gold Mining Estates, Ltd., are also under contract to the 
Government to reserve 15% of their output of current for 
sale to other consumers at ld. per kw. hour. This scheme, 
inasmuch as it affects a comparatively remote portion of 
the Transvaal, yet one with great mining potentialities, may 
be regarded as ssing a typical interest for industrialists 
in all the leading Colonies. It should give enormous stimulus 
to mining in the Lydenburg district, and may even affect 
the richly mineralised Barberton area. Then, too, there is 
the undertaking of the Transvaal Hydraulic Power Syndi- 
cate, Ltd., involving an expenditure of nearly £1,000,000, 
and described as an electro-chemical scheme. With water 
power obtained from the Olifant's River, current will be 
generated to supply East Rand properties, the Premier 
diamond mine, and collieries in the Middelburg district, 
while a calcium carbide factory is also to be erected and to 
be worked with cheap energy from the same source, the idea 
being eventually to provide acetylene lighting in place of 
candles in the mines. The generating plant will be of 30,000 
kw. capacity, and will include five 6,000 kw. turbo-alter- 
nators, generating three-phase current, and two turbo- 
generators for the supply of the excitation current, auxiliary 
motors, lighting, etc.’ 


Use of Electric Light in Mines. 


As for lighting, the “ Gazette” says: ^" The more 
general adoption of electricity in gold mining during the 
last few years has not only added to efficiency, but has also 
effected economies which have considerably increased 
working profits. It is possible, however, that there might 
be still more extended 'use of electricity than at present 
obtains; for instance, in illuminating the working face, 
however remote it may be. The chief objection to electric 
lighting for such a purpose is, of course, the possible damage 
to wires from falls of rock and from the effect of damp on 
insulating material; hence the use of candles, a method of 
hghting which serves rather to accentuate the darkness 
than to throw effective light on the operations. There are, 
however, other methods of supplying electric light to the 
working faces in mines than by intricate wiring from surface 

wer works. For example, an idea has recently been put 

d for using the compressed air conveyed by pipes to 
the drills for driving small portable dynamos close to each 


mining procedure, and greatly improve the output by 
facilitating work." 


The Co-operative Spirit. 


In his presidential address to the Birmingham Electric 
Club, Mr. F. W. Foster dealt with the difficult question of 
the after technical education of electrical workers. He 
argued that most men found it almost impossible to take 
advantage of university and other educational facilities, 
partly because after a day's work they required leisure or 
recreation, and partly because the overtime demands of 
their employers placed any project for continuous study 
out of question. His contention that the employers ought 
to step in and as far as possible impart to the men under 
them the benefit of their experience is in the true co- 
operative spirit. For it helps both men and masters. The 
men in acquiring knowledge take greater interest in their 
tasks and turn out better work, and there results an 
improvement all round. As Mr. Foster truly said, works 
having a reputation for turning out good managers and 
workmen, not only retained those men longest, but are 
invariably found among the really successful firms. 


Marconi and Telefunken. 


What promised to prove an awkward position resulting 
from the German Post Office bringing pressure to bear on 
shipping companies to abstain from renewing their con- 
tracts with the Marconi Company, adopting instead the Teles 
funken system, has been avoided by a new pooling arrange- 
ment. The German Post Office was anxious to secure 
uniformity with its own system, but perhaps the largest 
number of foreign stations are on the Marconi system, and 
the Marconi stations refused to receive or transmit “ wire- 
less" messages from or to the German Telefunken stations. 
Now a combination—the German Operating Company for 
Wireless Telegraphy—has been formed between the 
Compagnie de Télégraphie sans Fils, of Brussels (which owns 
the Marconi rights, except those controlled by the British 
organisations) and the German Telefunken interests. 
Meanwhile it is interesting to learn that Herr von Lepel has, 
after a long struggle and much litigation, secured a patent 
from the Imperial Patent Office in Berlin for his singing 
spark system, which is claimed to be a master patent, is 
fully protected in Great Britain and Colonies, the United 
States and France, and is controlled by British capital. 


PERSONAL. 


By a vote of the Town Council, Mr. Cloran has been 
appointed Borough Electrical Engineer of Limerick, at a 
commencing salary of £200, rising to £300. The Electricity 
Committee recommended the appointment of Mr. F. 
Swarbrick, A.I.E.E., of Leigh, on the advice of Mr. A. V. 
Clayton, who placed this candidate first, Mr. Grainger, of 
Paisley, second, and Mr. Jackson, of King's Lynn, third. 
Messrs. May and Cloran were bracketed fourth. The Com- 
mittee’s recommendation and the Mayor’s advice were 
rejected, and Mr. Cloran elected. | | | 

Mr. A. S. Hare has been appointed chief engineer and 
manager to the Electric Lighting and Tramway. Company, 
Ltd., Llanelly, South Wales” He spent four years in the 
engineering department South London Tube Railway. 
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PROFESSIONAL PORTRAITS. 
No. II. John Ambrose Fleming, M.A., D.Sc., M.I.E.E.; 


| Bv P. F. MorrELav. 

John Ambrose Fleming was born at Lancaster, November 
29, 1849, the son of the Rev. James Fleming, D.D., and 
was educated at the University College School, London, 
which he entered at an early age during the headmastership 
of Prof. T. H. Key. He afterwards entered University 
College with the view of preparing for the profession of 
engineer, and, after two years spent under such masters 
as Professors Hirst, De Morgan and Williamson, whilst 
following up courses of private study, he graduated in 1870 
as Bachelor of Science. He then became a student at the 
Normal School of Science, South Kensington. He was 
appointed a demonstrator, from 1873 to 1874, in the 
laboratories of the Royal College of Chemistry, as well as 
private assistant to the late Sir Edward Frankland (1825- 
1879), whose name has been so prominently associated with 
that of Sir Norman Lockyer in spectroscopic and other 
researches. During this period Professor Guthrie was 
engaged in founding the Physical Society of London, and 
it is interesting to note that the very first paper read before 
that body was one on the “ New Contact Theory of the 
Galvanic Cell ”?” by the subject of the present sketch. During 
1874, Professor Fleming was appointed science master and 
special lecturer on physics and chemistry in the Military 
Department of Cheltenham College, but resigned early in 
1877 for the purpose of entering Cambridge. There, while 
continuing his post-graduate courses and studying hard, 
notably in mathematics, under Professor W. H. Besant, 
he carried on a long line of research work at the Cavendish 
Physical Laboratory in conjunction with the celebrated 
Clerk Maxwell, and, under the valuable guidance of the 
latter, he made an elaborate investigation of and report 
upon the British Association Standards of Resistance 
mainly to determine their differences at various tem- 
peratures. | 

In recognition of his high training, he was elected suc- 
cessively Exhibitioner in Natural Science (1877), Foundation 
Scholar of his College (1879), and also Hare Exhibitioner, 
Wright's Prizeman and Hughes' Prizeman, the last being 
a special award annually conferred on the Foundation 
Scholar who has most distinguished himself in mathe- 
matics and in natural philosophy. 

At the end of his third Cambridge year (1879) he took 
the degree of Doctor of Science in the University of London 
and that of Bachelor of Arts at Cambridge, this last being 
secured by a “first class,” with special distinction in the 
Natural Science Tripos. In 1880 he was appointed Univer- 
sity Demonstrator in Mechanics and in Applied Science, 
under Professor James Stuart, and cated him in the 
designing and construction of the Cambridge Engineering 
laboratories, while at the same time lecturing in the mechani- 
cal engineering workshops. When University College, 
Nottingham, was opened in the year following (1881), Dr. 
Fleming was selected out of a large number of candidates 
as the first occupant of the newly-founded chair of mathe- 
matics and physics of that institution. It was in this same 
year (1881) that electric lighting began to attract public 
attention. The new field proved so attractive and promising 
to Dr. Fleming that, after a short residence in Nottingham, 
he resigned his professorship in order to remove to London, 


where, upon the organization of the Edison Electric Light, 


Company (1882) he was appointed their electrical engineer. 
On the amalgamation of the Edison and of the Swan Com- 
panies, during 1883, he continued as advising electrician 
to.the new concern, and in that capacity was naturally 
connected very prominently with the first introduction of 
incandescent electric lighting throughout Great Britain. 
In 1885 he became the first occupant of the newly- 
created chair of Electrical Engineering at University 
College, London, in addition to maintaining the chair of 
mechanical engineering which had been founded there several 
years before, and he succeeded, not very long after, in 
obtaining sufficient aid to ensure the additional accom- 
modations needed there greatly for practical engineering 
instruction. These accommodations were finally secured 
through the erection at University College ofjwhat now 
proves to be one of the most complete known engineering 


and electrical laboratories. Its total cost amounted to 
nearly £15,000, and it was publicly opened during 1893 
by H.R.H. the Duke of Connaught. 

Since the year 1885, Dr. Fleming has been engaged in 
laborious research work and in many notable investiga- 
tions, the results of which have at various intervals been 
made known through the different scientific publications 
of the time. 

When the friends of the late Sir John Pender, the great 
Scottish pioneer of submarine telegraphy (1815-1896), con- 
cluded to erect a memorial to him, it was decided that the 
most suitable form of the latter would be to found a chair 
of electrical engineering at University College, London, 
and a sum of £5,000, part of the amount collected by publie 
subscription, was accordingly presented in advance to the 
College as early as July 2, 1897, at a public meeting which 
was presided over by the Marquis of Tweedale. When 
the whole fund was handed over it was with the condition 
that it be used to maintain an electrical laboratorv, to be 
known as the Pender Laboratory, and that Dr. Fleming 
occupy the newly-created Pender Chair of Electrical 
Engineering. This he still occupies at the present day. 


JOHN AMBROSE FLEMING. 


His interest in popular education, always very great, 
resulted in the establishment of the Morley Memorial 
College, Waterloo-Bridge Road, London. Since 1899, Dr. 
Fleming has been scientific adviser of the Marconi Wireless 
Telegraph Company, and of late he has held the post of 
Department Editor for Electricity in connection with the 
eleventh edition of the * Encyclopedia Britannica." 

Amongst his most important scientific papers may be 
mentioned the one read, during 1885, before the Institution 
of Electrical Engineers urging the necesstiy of a standard- 
ising laboratory for testing electrical instruments, which 
led to the establishment at Richmond Terrace of the Board 
of Trade Electrical Laboratory, and, later on, to the 
National Physical Laboratory. 3 

He has delivered numerous courses of lectures before the 
Society of Arts and the Royal Institution. His Cantor 
Lectures at the Society of Arts were “ On Alternating 
Current Measurement,” ‘‘ Alternating Current Trans- 
formers,” “ Electric Oscillations and Electric Waves," and 
“ Hertzian Wave Telegraphy." They were al] translated 
into German and into Japanese, and were re-published in 
the United States. Before the Royal Institution he has 
delivered both afternoon and evening lectures. Some of 
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those given on Friday evenings were entitled “ The Physics 
of an Electric Lamp," * Electro-Magnetic  Repulsion," 
“ Electric and Magnetic Research at Low Temperatures," 
"The Electronic Theory of Electricity," and "' Recent 
Progress in Electric Wave Telegraphy.” Those of the 
afternoon were on “The Induction Coil,” ‘ Electric Illu- 
mination,” “© Magnetic Properties of Iron," and ** Wireless 
Telegraphv," in addition to two special courses of Christmas 
lectures during 1894-1895 respectively, on * The Work of 
an Electric Current " and "On Waves and Ripples in 
Water, Air and Ether." 

In conjunction with Sir James Dewar, he is the author 
of communications to be found in Phil. Mag., 1892, 1893, 
1895 (two papers), and in Proc. Roy. Soc., 1896 (six papers), 
1897 (six papers), 1898, the last being “ On the Magnetic 
Susceptibility of Liquid Oxygen." He is likewise, the 
author of papers on * Problems of Electric Flow in Net- 
works of Conductor “ Molecular Shadows in Incandescent 
Lamps," and “ The Use of the Daniell Cell as a Standard 
of Electromotive Force.” For the paper on *' Electro- 
magnetic Repulsion " he was awarded the silver medal of 
the Society of Arts. He was presented by the Roval Society 
last year with the Hughes gold medal. 

He is the author of: "Short Lectures to Electrical 
Artisans " (1885); * The Alternate Current Transformer 
in Theory and Practice," two volumes (1889-1892) ; 
“ Electric Lamps and Electric Lighting ’’ (1894), being a 
re-print of a course of lectures at the Royal Institution ; 
“ Electric Laboratory Notes and Forms " (1894); “ Mag- 
nets and Electric Currents ” (1897); ‘Centenary of the 
Electric Current," 1799-1899; “ Handbook for the Elec- 
tnc Laboratory and Testing Room," two volumes (1901) ; 
" Waves and Ripples in Water, Air and Ether" (1902) ; 
* Principles of Electric Wave Telegraphy " (1906); “ Ele- 
mentary Manual of Radio-telegraphy and Radio-tele- 
phony " (1908). The work published by Longmans in 1906 
contains three appendices which give the original Wireless 
Teleyraphy Act of 1904, the entire bibliography (books as 
well as original papers and lectures) and lists of British 
Patents relating to the subject granted in 1896-1905. 

Dr. Fleming was elected a Fellow of St. John's College, 
Cambridge, in 1883, a Fellow of University College, London, 
in 1884, and a Fellow of the English Royal Society in 1892 ; 
he is also à member of the Royal Institution of Great 
Britain, and has been Vice-President of both the Institu- 
tion of Electrical Engineers and the Physical Society of 
London. 

Dr. Fleming is a man of full stature, with clearly cut 
features and a pair of deep set eves that carry the look 
of a thoughtful, energetic and assiduous worker who must 
needs be a thorough master of his subject. And he justifies 
the look, too, especially when he is on the platform, for 
in speech he is to-day the same forceful and very con- 
vincing teacher who earned for himself such wide esteein 
and so many high distinctions, notably at St. John's, 
Cambridge, and at University College, London. His popu- 
larity has, besides, alwavs been strengthened by a manner 
showing much frankness and cordiality. As an experi- 
mentalist he is very methodical, most thorough, and he 
alwavs appears to make his illustrations of such happy 
nature as to hold his audiences well throughout. It is true, 
his subjects are of the most attractive description, those, 

for instance, that pertain to wireless telegraphy and 
wireless telephony, most frequently given of late, 
affording scope for unusually novel and very interesting 
displays. 


ELECTRIC EQUIPMENT AT THE PALLADIUM 
THEATRE OF VARIETIES. 

Undoubtedly the latest and most up-to-date theatre 
lighting installation in this country is that which we had 
the pleasure of viewing last Friday. At the invitation of 
Mesers. Siemens a number connected with the electrical 
press attended a matinée performance, and were afterwards 
initiated into the mysteries which produce such charming 
effecta in the lighting of this theatre. To Messrs. Siemens 
Bros. & Company and Messrs. Siemens Bros. Dynamo 
Works, who carried out the work and supplied the whole 
of the equipment, we are indebted for the following interest- 
ing particulars. 

The current is provided by the St. James’ & Pall Mall 
Eletne Light Company, Ltd., on the three-wire system. A 
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pressure of 110 volts is employed for all the lighting, and 
of 220 volts for the motors, fans, etc. Special supply mains 
are brought into the back of the building for the staye 
lighting and into the front of the building for the house 
lighting. A small alternative supply is also provided for 
the house lighting, in accordance with the rules of the 
L.C.C., by the London Electric Supply Corporation. 

The electrical stage equipment comprises a stage switch- 
board, stage regulator and '' dimmers,” a '' special effect ” 
switchboard, electric stage lift, the stage fittinys, consisting 
of seven battens 52 ft. long, each with 250 lamps, 250 foot- 
lights, besides “ hanging lengths," “ bunch lights," and 
proscenium lights," altogether over 2,400 electric glow 
lamps, mostly in three different colours. In addition, there 
are 18 arc lamp projectors, nine being on the stage and nine 
in the auditorium. 

The large Holophane bowls at the foot of the 50-light 
electroliers contain 100 c.p. “ Onewatt " drawn tungsten 
filament lamps. These lamps are also used for the one-light 
watertight fittings with torches on the figures on the roof 
of the theatre. 

The electrical equipment in the house comprises a large 
front of house switchboard, a smaller alternative switch- 
board, an electrically driven ‘ Vortex " suction cleaner 
pane electric fans, and the necessary distributing fuse- 

oards and fan regulating boards. The electrical fittings 
have been specially designed by Messrs. Siemens Bros. 
Dynamo Works, Ltd., Fittings Department, Dalston, to 
correspond with the general style and decorations of the 
building, and are of the Georgian type. The auditorium is 
lighted from the roof by means of two 50-light electroliers, 
each 12 ft. high and 9 ft. in diameter, as well as by a large 
number of smaller fittings. Holophane reflectors play a 
large part in the distribution of light. In addition, there are 
electric signs, and the exterior of the building is illuminated 
by 22 flame arc lamps. All the glow lamps are of the 
Siemens “ Tantalum " and “ Onewatt" metal filament 
types. The total number of glow lamps in the whole 
building is close upon 4,000, and altogether the electric 
lighting and power represents over 400 h.p. All the electric 
circuits are protected by Siemens “ Zed” fuses, which 
ensure the absolute security of the installation owing to the 
great ease and rapidity by which the blown cartridge can be 
replaced, and to the fact that it is impossible to replace one 
by another of a larger or smaller capacity. Part of the 
building is wired with “ Stannos " wires and the remainder 
with Siemens vulcanised india-rubber wires ranging from 
3/22 to 37/14 drawn into enamelled steel conduits. There 
are upwards of 30 miles of electric lighting wire installed, 
and about 8 miles of conduits. In addition to the electric 
lighting, there are several telephone systems and electric 
bell circuits. 

The inter-communication instruments are of the auto- 
matic replacement line selector type, and give all offices, 
boxes, stage, etc., the means of communication without the 
intermediation of an operator. 

The central battery switchboard system connects all boxes 
with the bar, and also with each other. Calling and clearing 
signals are given simply by lifting the telephone from the 
automatic hook switch, and replacing it after close of 
conversation. 

The loud speaking system connects the Stage Manager's 
office and the stage, and also the Royal box and the stage ; 
it permits of directions being given to the assembled 
artists on the stage by the Stage Manager, who may be 
seated in his office, or watching a rehearsal or performance 
from the Royal box. The instruments are of special design 
and differ considerably from all other makes. By the use 
of Messrs. Siemens Bros. & Company's special transmitter, 
which requires only a very small amount of current, the 
inherent defects so prevalent in loud speaking telephones, 
namelv, distortion of speech and rapid deterioration of the 
transmitter due to the excessive current usually employed, 
have been eliminated. The transmitter is spoken into in 
the ordinary manner. 

At the Palladium, so loud were the effects produced by 
the receivers that the circuits have been choked, so as to 
give only a small proportion of the usual effect. 

The whole of the electrical apparatus has been supplied 
by Messrs. Siemens Bros. Dynamo Works, Ltd., of London 
and Stafford, who sub.let the wiring work to Messrs. 
Rashleigh Plipps2& Company, of Oxford-street. 
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The Supply Company's cables for the stage lighting 
effecta consist of two Siemens lead covered and armoured 
cables, each -8 sq. in., and one of -4 sq. in. section. The 
cables from the meter room to the stage switchboard consist 
of four lead covered and armoured cables of ‘5 sq. in. 
section, and two of -25 sq. in. section, which form two 110 
volt circuits on each side of the three-wire system, and one 
220 volt circuit for the fans and other motors. 

The stage switchboard is probably the largest of its kind 
that has yet been installed in this country, and it controls 
incandescent lights and arc lamps taking approximately 
2,100 amps. at 110 volts. In order to obtain the necessary 


scenic effects, ‘‘ black-out” switches are provided, by | 


means of which nearly the whole of the lights can be 
switched on and off simultaneously. In order to comply 
with the regulations of the London County Council, all con- 


nections have been arranged on the front of the board, and | 


this has necessitated a somewhat special design so as to 
accommodate the larger number of cable thimbles, etc., 
without interfering with the operation of the switches and 
fuses. The supply is from the three-wire system of the St. 


the whole of the stage lighting fittings and permits of 
producing, in each separate group of lamps, entirely in 
accordance with the will of the operator, all desired varia- 
tions and combinations of light intensities and colours. The 
dimmer resistances used at the Palladium differ in con- 
struction from those usgally employed, metal resistances 
being used in place of liquid resistances. In order to obtain 
the various light intensities, these regulating resistances are 
thrown into the circuits leading to the groups of lamps. 
Owing to the extraordinarily fine sub-division of these 
resistances, the current may be reduced gradually from its 
normal strength, corresponding to the full candle power of 
the lamps, until the lamps are completely dark. Hence every 
desired variation of light may be obtained between full 
light intensity and complete darkness. 

The adjustment of the resistances is effected by means 
of regulating wheels which are combined in the mechanism 
of the stage regulator, all the lamps of one colour in each 
fitting being always controlled by one of these wheels. The 
latter are revolved by means of small levers, and are con- 
structed in the form of cord-pulleys, over which a cord, 


T, ¢ Cubes oe 17M iy | 


— 
= 


uL 
, 
I». 


STAGE SWITCHBOARD. 


James’ & Pall Mall Company at 110/220 volts, and the 
switchboard is divided correspondingly into four horizontal 
sections, two on each side of the three-wire system. The 
circuits for each section of the lighting are dividend on the 
two sides of the system, so that under all conditions the 
total load will be approximately balanced. The circuits 
controlled are grouped into four sections, viz., stage lighting 
through dimmers, general stage lighting, stage arc lamps 
and those front-of-house lights which are controlled from 
the stage. An additional panel carries the “ black out ” 
switches referred to above. There are in all about 90 circuits 
provided for, and on each is fitted double-pole fuses of 
Siemens “ Zed ” type and a single-pole knife switch. A 
slate panel is provided at one end of the board, having a 
number of circular orifices in which a stock of spare cart- 
ridges is kept, ready for immediate use. 

The complete regulation of the stage lighting in respect 
of colour, dimming and illumination is effected by the stage 
regulator, the most important electrical part of a theatre 
installation. This apparatus centralises the regulation of 


which is held in tension by a counter-weight, leads to the 
sliding contacts of the resistances. 

The number of independent wheels in the mechanism 
depends on the number of fittings simultaneously connected. 
The most complete regulation is obtained with the largest | 
possible number of fittings distributed about the stage, all 
of which have each colour separately connected to the 
regulator. It is then possible gradually to dim the lamps of 
one colour, whilst simultaneously another colour, which is 
quite dim, may be increased to full intensity, so that not 
only is regulation of light intensity achieved, but also a 
mixture of the colours and a transition from one colour to 
another with any desired total light intensity. 

All regulating wheels for the same colour are mounted 
in one row, and may be coupled together on to a common 
spindle in their rear. The coupling device clutches the 
separate regulating levers with the common spindle, in any 
desired position, so that now by turning a single hand-wheel 
Samed. at the side, an additional uniform movement of all 
the coupled levers is obtained, and any desired groups of 


lamps of one colour may be brightened or dimmed simul- 
taneously. The coupling of the regulating levers is effected 
by band-brakes which grip the cord-pulleys, whereby the 
latter are moved all together by the common spindle. 

The hand-wheels can also be fitted with a fine regulation, 
in order to obtain a specially slow and steady movement of 
all the coupled regulating levers. The cord-pulleys are pro- 
vided with scales and pointers, which permit of reading off 
the light intensity at any moment. By this means any 
particular adjustment of light can be noted and be repro- 
duced later on, as desired. 

The total current arranged for on the Palladium stage | 
regulators is 1,140 amps. The number of regulating wheels | 
is 33, these being arranged in three rows of 11 wheels each. | 

" A special effect " switchboard for special 
lighting effects is situated at the back of the 
stage, for providing lights for properties and 
effects introduced by the various “ turns," as 
required. 

In order to provide a raised platform for 
special scenic effects, and to facilitate the re- 
moval of scenery and properties to the base- 
ment, a portion of the stage floor, measuring 
approximately 20 ft. by 10 ft., and supported 
by substantial iron work, capable of sustaining 
a load of 20 tons, is arranged as an electrically 
driven stage lift, which is operated by a 
Siemens electric motor. The latter, with its 
gear, is capable of raising the lift with a load 
of 30 cwt. The control is of the semi-automatic 
push button type, with separate push buttons 
for the up and down journeys. Bythe arrange- 
ment adopted, the lift comes to a stand-still 
immediately the push button is released, and 
therefore, permits of obtaining very correct 
adjustment of level. 


The circuit wires for the batten lights are 
carried from the stage switchboard through 
the dimmers and connected to the various mul- 
tiple stage plugs which are fixed on the flyrail. 
Similar plugs are mounted at one end of each of 
the battens, to which the wires from the lamps 
are connected. Suitable lengths of flexible 
multiple connecting cables are supplied for the 
purpose of connecting the battens to the fly rails, 
and to enable the battens to be disconnected 
easily when it is required to raise or lower 
them. These flexible lengths of cables are 
fitted with plug sockets at each end, and at 
the points where the wires in the cable are con- 
nected to these sockets they are laid in 
grooves formed in the handle portion of the 
socket and strongly bound round with leather. 
The plugs are so arranged that it is impossible 
for them to be inserted in the wrong manner, 
being fitted with a locking attachment to pre- 
vent accidental disconnection. The arrangement 
permits of easy detachment and replacement. 

A number of “ lightning " arc lamps are provided, one 
being fixed on each batten length, alternatively at the right 
and left ends of the battens. These lamps are connected to 
a multiple way switch on the stage switchboard. This switch 
is of the rotating type, and when the handle is moved round 
rapidly the lamps are switched on in rapid succession for the 
fraction of a second only, whereby a forked “ lightning " 
effect is produced. 

The projector lamps are extremely powerful and similar 
in construction to those usually employed for marine work. 
The larger projectors, of which three are in use in the 
biograph room at the back of the roof, and two in the 
projector room in the centre of the roof, take a current of 
45 amps. each. The small lamps which are fixed at the sides 
of the proscenium and on the stage perches, as well as the 
portable ones, take 35 amps. each. 

A switchboard is situated in the front part of the building, 
similar in general design to the stage switchboard, and 
consists of three sets of panels controlling the general 
hyhting, exterior arc lamps, and that portion of the audi- 
torium lights now controlled by the stage switchboard, but 
which have to be “ blacked out " for certain “ turns." 
Fifty-four circuits are provided for, each of which is fitted | 


THE ELECTRICAL ENGINEER, JANUARY 


II. 


Z0,. t 


2 


éé F 


with double-pole fuses of the 
knife switch. 

A smaller switchboard connected to the alternative 
supply is also mounted in the same situation. 

There are 14 “ Typhoon " fans about 50 in. diameter, 
mounted on the ceilings under the balconies, for assisting 
in the ventilation of the auditorium, and a number of table 
fans are provided for the saloons, etc. 

The whole of the wiring on^the stage and in the audi- 
torium is controlled from a number of distribution boxes, 
which are in turn fed from the main switchboards. As 


ed " type, and a single-pole 


already mentioned, the main boards are equipped with 
Siemens ** Zed ” fuses, and so satisfactory was the type of 
fuse considered both from the '* fire-risk " point of view and 


STAGE REGULATOR. 
also on account of its quick and easy replacement and clear 
indicator, that it has been fitted in all the distribution 
boxes, numbering upwards of 60 separate teak and iron 
cased boards. These boards are the last work in goods of 
this kind, and have several special features, viz. : (1) The 
‘“ Zed " fuses and switches are fixed on the enamelled slate 
panels in an improved manner, so that the back of the slate 
is free from any drilling, screws or connections. This feature 
has resulted in the attainment of very high insulation 
resistance. (2) All terminals, bus-bars and connections are 
on the front of the slate and the greatest care has been 
devoted to securing easy wiring and accessibility. (3) The 
cases are of hand-polished teak, or sheet or cast iron, and 
are asbestos-lined, glazed with plate glass and fitted with 
circuit labels and strong lever locks, in accordance with the 
architect's specification. Although the cases have been 
asbestos-lined in deference to former practice, this 1s quite 
superfluous in view of the absolute safety which the "' Zed ” 
fuse guarantees. 

Regulating switchboards for the fans are provided on the 
walls at the back of the gallery promenades. 

The boxes are fitted with telephone instruments, which 
are connected to a telephone exchange-in the Louis XV, 


ENGINEER, 


[JANUARY 20, IQII. 


è 


ia 
w 
ae 


£ 
= y P. P- 
ee 


58 THE ELECTRICAI 
. A A £ + 
, 
! Mes SPR eee wer b e Pr 

[a ic 3 ss "^ oS ud tuus ^w. Y er 

tof I. "a ys ^ ^ 
Lis SPI 3 d -^ wt. wn 4-224) 7,4 gj M LP. cs 

> e eaten Ye 7r. EO ee 
£i N d Er MOTEL T om ie OR i. 

» Ew MM. ed o SUM j 
> a ng e Saas \ oe "t ELU T J De 
P" pw. je ! à SF ah di T CES. *- 
Piy. ^ Di J JST $274 c fap" Ex. 1 
a oed) aS om T. fos JF auctus 
ib T 5- 4 4 * t. vas dN "u " 

r> J "C 2 "ume FA 2 3 2 
M Seek CS! os" POR ow $ 
ur "| ^ Aul -. 

€ a bal 3 
E 


7 
v. 
"D 2 3 


E 
a 


a 
j 
z 
its DEN 
E 
ri 


ES 
f i 
bo Mh 


y 
LM Tx 
* 


` ` -" 
& Lu. DAL t; 


>. 


4 
ee” ese A NA 
OST re a hs 7 

po. EL 5» 'uLowl me 
EZ: T o RM. 


"n 
«st ox 
* 


JS. J^ utr 
- 


D 


d^ sn 
oa 4L 


M * aL u^ 
a 


LE 
Re 
rte "Y 


E 
he 
fr 
$ 
s" 


i 


E d. 


^ T ' oS. $ ot 
^, ! v hag DIS z 
! rt uh ) oS" (4 
betes 2 rey t 
i M i P 
VT Xa Medes 


m 
^ 
* o 
"ad 
Mod Vs 


50-LIGHT ELECTROLIER. 


saloon. By this means the occupants of the boxes can 
communicate with the various refreshment rooms, or with 
each other. 

Loud speaking telephones are fitted on the stage, con- 
necting with the Royal box and the Stage Manager. The 
instruments on the stage have short trumpets ; the speaking 
is very distinct and can be heard clearly from a distance of 
5 to 10 yards. 

Inter-communication telephones are fitted in other parts 
of the house, and on the stage, for the convenience of the 
theatre staff. 

Not by any means the least interesting feature is the 
complete suction cleaning service installed in the audi- 
torium, saloons, corridors, etc. This consists of a Siemens 
“ Vortex " suction cleaner fixed in a basement underneath 
the stalls, and connected to a system of air pipes, which run 
*o 11 connection points distributed throughout the house. 
The cleaner machine is directly driven by a 5 h.p. 220 volt 
continuous current motor and embodies all the special 
features of the “ Vortex” plant, i.e., absence of gearing, 
valves, and reciprocating parts and practically automatic 
and noiseless operation. About 500 ft. of 2 in. and 14 in. 
steel piping are run in the body of the walls, etc., and serve 
nickel-plated connection pieces fixed on the surface of the 
plaster, or in sunk boxes. Flexible hose in lengths of 16 ft. 
can be connected to any of these points so as to reach all 
seats, carpets, etc. 

. When the party left the building, queues were already 
being formed of those whose intention it was to witness the 
evening performance, while Messrs. Siemens, being mindful 
of the fact that pressmen are only mortal, at this stage of 
the programme had arranged to appease the pangs of 
hunger of their guests, and in taxies they were pioneered 
by Messrs. Huddleston, Zingler and Barfield to the Florence, 
Rupert-street, where an excellent dinner was served, at the 
conclusion of which Mr. Huddleston, who presided, gave the 
toast ' Success to the Palladium Theatre," coupling with 
it the names of Mr. Walter Gibbons, managing director, 
and Mr. F. J. Humphreys, the supervising engineer of the 
London Theatre of Varieties, Ltd., thanking them for their 
courtesy in enabling us to view the complete installation, 
to which Mr. Humphreys suitably replied. Mr. Sidney 
Rentell also thanked Messrs. Siemens Bros. & Company and 
Messrs. Siemens Dynamo Works on behalf of the press. 


THE STRETCHING OF A CONDUCTOR BY 
ITS CURRENT.* 


By Carl Hering, M.E. 


Text-books and treatises on physics teach about the 
mechanical forces which exist between neighbouring con- 
ductors in which currents flow and between such conductors 
and a magnet, as these important forces are the basis of 
the ordinary electric motor and dynamo, and explain other 
electrical motive devices. But they do not teach about 
any mechanical forces in the conductor itself produced by 
its own current, when the conductor is removed from all 
other circuits or magnets. It is not meant hereby that 
such internal forces were never thought of or that they 
never have been mentioned in the more obscure literature ; 
it is believed to be a fact, however, that the usual treatises 
and text-books do not mention, describe or discuss them, 
and that therefore the average student has no knowledge 
of them ; hence would not consider them in his subsequent 
practical work. In the opinion of the writer, however, 
the modern student ought to be prepared to deal with such 
new forces when he meets with them in new problems. 
In the more usual problems of engineering, such internal 
forces may no doubt be neglected ; but when the currents 
become very large, as in some electric furnaces, or in short 
circuits, forces which ordinarily are negligibly small, may 
become quite formidable, particularly in liquids which will 
yield to even small forces, hence in molten masses in electric 
furnaces. . 

One such internal force was recently discovered by the 
writer, and was found to be quite formidable, so much 
so that it placed a serious limit to the current which can 
be passed through a conductor under certain conditions ; 
if there is one such formerly unknown force, why could 
there not be others also ? 

The purpose of the present article is to give certain 
reasons which tend to show that a force lengthwise to a 
conductor ought to be produced by the current flowing 
through it; and to describe some experiments, which are 
believed to be new, which show that such a force exists. 
It acts as an internal force which tends to stretch and 
lengthen the conductor, and therefore does not move it 
as a whole like an external force would ; external move- 
ments can, however, be produced by it just as the internal 
forces in a stretched rubber band can produce external 
motions. 

A noted physicist recently said to the writer that no 
force in the direction of the conductor was known, and 
that it would be wonderful if one were found to exist. 
While the former may be true, the writer does not see why 
its existence would be wonderful; the other internal force 
mentioned above was entirely unsuspected only a few 
years ago, yet now that we understand it, its existence 
does not appear wonderful. Concerning electromagnetic 
forces in general, another noted physicist recently said, 
" The whole field is one of great mystery and is as yet only 
glimpsed at, so far is it from being comprehended.” 

The following eight observations or deductions led to the 
belief that such a stretching force exists :— 

a. By the internal forces producing the now well known 
" pinch phenomenon " referred to above, the current tends 
to contract the cross section cê the conductor; when the 
latter is solid, this force cannot manifest itself, aud was, 
therefore, not noticed before ; but in a liquid, which readily 
responds to forces, it becomes very evident, contracting 
the conductor at its electrically weakest spot, and if strong 
enough it may even cause actual rupture. This has been 
described in detailf; the only feature of importance in 
the present discussion is that when a current passes through 
a conductor it produces radial forces which tend to force 
the outside of a conductor to the middle even to the extent 
of completely severing it. This force, like most other 
electromagnetic forces, is explained to act perpendicularly 
to the direction of the current ; it has become a habit to 
explain new phenomena by means of such transverse forces 
because they are familiar to us. 


* Paper presented to the Franklin Institute, Philadelphia. 


f A Practical Limitation of Resistance Furnaces; the ‘‘ Pinch Phenom- 
enon." Trans. Amer. Electrochem. Soc., 1907, Vol. XL, p. 329. The Working 
Limit in Electrical Furnaces Due to the “ Pinch Phenomenon.” Trans. Amer. 
Electrochem. Soc., 1908, Vol. XV., p. 255. 
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It is a fact, bowever, that when a conductor contracts 
in cross section under this radial force, the material of the 
conductor also moves lengthwise to the conductor some- 
where near.the central axis, and with considerable 
force. This flow of the material is about as shown in Fig. 
l, which represents a lengthwise vertical section of a liquid 
conductor carrving a current. One is therefore justified 
in saving that the conductor acts as though it were being 
stretched lengthwise, thereby piling up the material at the 
ends of the tank, which causes it to flow back again into 
the hollow or pinched part. 

It ie true that this phenomenon may be completely and 
perhaps more satisfactorily explained on the assumption 
of only transverse, radial forces, the horizontal flow being 
then die merely to the squeezing action of this radial force 
causing the liquid to flow lengthwise in the same way as 
it would in & rubber tube filled with water and squeezed 
bv the hand. It is known, however, that most electrical 
phenomena can be explained correctly in two or more 
diflerent ways; why, then, should not this one be capable 
of an explanation on the assumption of a longitudinal 
stretching force, instead of a transverse compressive one? 
Until the former can be disproved by an experiment or 
by a satisfactory argument, it cannot be said to be an 
incorrect or unallowable assumption. 

b. The second observation which led to the belief of the 
existence of a stretching force is the electric arc. When 
horizontal it forms an arch (whence its name) as though 
the arc itself, which is a perfectly flexible conductor, were 
stretching itself, often to the extent of rupture. This is 
usually explained as being caused by heated air currents, 
which no doubt is true in part ; but does it not also do so 
when the arc is between vertical electrodes; all the 
diagrammatic pictures of vertical arcs in the older books 
show it so. The flickering of an arc is often caused by the 
arc itself. wandering about where it has more room to 
stretch out, and it sometimes even crawls up the side of 
the electrode, as though it were trying to lengthen itself. 
In this respect an arc acts like a compressed rubber rod r, 
Fig. 2, which tends to stretch itself, and if it can do so 
this stretching force tends to make it take the position r!. 

c. The third deduction is illustrated in Fig. 3, which 
represents in prospective a bent current-carrying conductor 
tlexible at the corner. The encircling magnetism produced by 
the current may be represented by the four small magnets 
as shown. The nearer ones will repel each other more than 
the others, thus exerting a force tending to straighten the 
conductor ; when straight, the repelling force of these two 
magnets becomes equal to that of the other two, and the 
«traightening action therefore ceases, but the forces which 
did it still exist, hence tend to stretch the straight wire. 

This is also 8hown in the well-known experiment of a 
circular ring of mercury which becomes larger and larger 
bv the action of the current in it, it tends to expand ; a 
tendencv to straighten itself would cause such an expansion. 
Why should we say that this force ceases when the circle 
has become infinitely large, and is, therefore, a straight 
conductor, especially when we know that it will then tear 
itself to pieces by the pinch effect, if the current is great 
enough. In an induction furnace this expanding force is 
said to become so great at times that one can see the 
bottom of the circular crucible, the metal being forced 
radially up against the inner side of the outer wall, as if 
bv centrifugal force. 

d. A fourth observation is Ampere’s well-known trough 

riment shown in Fig. 4, in which a bridge conductor 

B floating on the two mercury troughs, is moved as shown 

as though the conductors tried to become longer. Thus 
will be referred to again below. 

e. A fifth.deduction is that, as like magnetic lines of 
force repel each other, and as every current-carrying con- 
ductor is encircled by like circular lines of force, these lines 
must repel each other in the direction of the axis of the 
conductor, hence produce a stretching force. 

f. A sixth deduction is based on the result found by the 
writer nearly 19 years ago,* that the quantity of magnetic 
flux produced by an ampere in every centimetre of length 
of conductor is a constant, assuming no iron, no neighbour- 
ing conductors or magnetism and a filamental conductor. 
If. therefore, a conductor be stretched to, say, double its 


e. Ampere-Centimetre, a Measure of Electromagnetism. Jour. Franklin 
Inst, VoL CXXIV., p. 69. 
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length which is possible if it is a liquid, or by means of 
a sliding contact), the current remaining constant, there 
will be produced twice the flux. The magnetic flux will 
have been increased in direct proportion to the lengthening 
of the conductor. . 

All experiments with movable circuits and magneta seem 
to show that that motion will always tend to take place 
which will increase the magnetic energy of the combination ; 
the mechanical forces will therefore be such as would bring 
about those motions. As lengthening a conductor increases 
the magnetic flux, it indicates that there exists a force 
ending to lengthen it. 

Stretching a current-carrying conductor should therefore 
produce a counter K.M.F., as in a motor; the overcoming 
of this counter E.M.F. by the source of current represente 
some mechanical work set free, in this case the lengthening 
of the conductor.  Converselv, compressing a current- 
carrying conductor should generate an E.M.F., hence be 
a conversion of mechanical into electrical energy, as in a 
dynamo. 

g. A seventh observation is that shown in Fig. 5. A 
U-shaped copper bar placed into two mercury-cup ter- 
minals will be forced up out of the cups with considerable 
force, when the current is strong enough. This might be 
said to be a direct consequence of Ampere's trough experi- 
ment shown in Fig. 4. 
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h. The eighth deduction is from a recent statement by 
Dr. C. P. Steinmetz,* that ' mechanical forces are exerted 
only where the inductance of the circuit changes with the 
mechanical motion which would be produced by these 
forces." The lengthening of a conductor increases ita in- 
ductance (see f above), hence if the converse of the above 
statement is true, the mechanical force of stretching the 
conductor should be exerted because the induction changes 
with the lengthening which would be produced by this 
stretching. This deduction is similar to that in f. 

All these eight observations or deductions show that the 
existence of such a stretching force is to be expected. This 
term “ stretching " is here used in preference to “ axial 
force " because the latter does not imply any particular 
polanty of motion, while the former term shows that the 
force acts in two opposite directions so as to straighten 
and lengthen the conductor, but not to move it bodily ; 
of course, when one end is fixed, the other would then move 
bodily. The term '' tensile strain " might be used, but it 
implies external forces, while the manifestations of this 


* Pro. Am. Inst. Elec. Eng, Decerniber; 2910, p. 1,916, bottom. 
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stretching appear as an internal force like in the pinch 
effect, even though both might be explained by the action 
of the external encircling magnetic flux. 

The difficulty in differentiating beyond question such a 
stretching force from rll others, lies in the fact that the 
action in almost every conceivable combination of circuits 
may generally also be explained by the older laws, although 
sometimes it may require some skilful juggling to do so. 
But even assuming that it were possible to explain all 
known actions by the older laws, yet if a stretching force 
also explains them all, and it seems to do so without ex- 
ception, then why not use it in preference to the others ? 
It is far simpler to understand ; the reason for its existence 
(namely, the mutual repulsion of the encircling lines of 
force) 1s easily grasped by a student ; a single, simple force 
will then explain numerous different phenomena, which 
now require a number of different laws to be learned parrot- 
like, because there is no apparent reason for them ; and 
in general it greatly simplifies the teaching of some of the 
various electrical motive devices, and might even lead to 
practical applications which would not have been suggested 
by the older laws. 

It might be better still to explain all such phenomena 
hy the simple statement that a magnetic line of force 
always tends to contract, that it tends to repel a neigh- 
bouring line of force of the same polaritv, and to attract 
one of opposite polarity. A conductor with a current may 
then be likened to a wire surrounded by stretched rubber 
bands like umbrella rings, which are also crowded together 
laterally ; their contraction produces that which corres- 
ponds to the pinch effect, and their lateral expansion that 
which corresponds to the lengthening effect. The stretching 
of a current-carrying conductor then follows as a conse- 
quence, if it is true, as it seems to be (although difficult to 
demonstrate directly) that a line of force is rigid with the 
material of the conductor carrying the current which pro- 
duces it. 

The writer has frequently called attention to the fact 
that it is wrong to say, as is so often done in text-books, 
that like currents attract and unlike repel, as it is not the 
currents per se, but the material of the conductor which 
is attracted and repelled, for otherwise Ohm’s law would 
not hold for large conductors, and the pinch effect would 
then not exist ; this distinction is sometimes very impor- 
tant. 

So it seems equally wrong to say that like lines of force 
repel and unlike attract, when it seems to be a fact that 
it is the material in and about which these lines of force 
are generated, which is moved or affected by those forces. 
In that case this stretching force is a consequence ; so is 
the pinch phenomenon. It is admitted that the conception 
of these relations of magnetic lines of force to each other 
in space is very useful to the mathematical physicist and 
enables him to deduce very valuable conclusions ; but it 
is also true that the other conception is a very convenient 
one in practice, namely, that every line of force has its 
origin in some material body, and that whenever any of 
these lines external to it are changed in their position bv 
some force, that force will be felt on that material body. 
When the disturbing force consists of two equal and 
opposite ones, no resultant action would be felt by the 
material, but this does not disprove the original conten- 
tion. Such a conception would greatly simplify our under- 
standing of many phenomena, and hence also the teaching 
of the student. - 

There is another parallel case in induction F Vis h the 
writer recently called attention, and which he demon- 
strated.* It is that another one of our former conceptions, 


so often taught, is wrong; namely, the statement that 


lines of force cutting a circuit will generate an E.M.F. It 
is not the circuit per se, but the material of that circuit 
which must do the actual cutting ; if the circuit cuts them, 


but the material does not, there. will be no induction ; this 
was demonstrated heyond question. 
If, therefore, these forces act on the material, as was 


shown in the pinch phenomenon in the case of the attrac- 
tion of like currents, and was shown in the writer's induc- 
tion experiment in the case of the cutting of lines of force, 


* A New Factor in Induction ; the m T VN. the " Cutting Lines of 
Foree " Laws. " Klee. World.” Mareh 14, 1908, Vol. LE, p. 559. An Imper- 
fection in the. Ustal statement of the Fundamental Law of Electromagnetic 
Induction, Frans; Amer. Inst. Elec, 1908, Vol. XNXVHL., Part 2. p. 1,341. 
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then why should we not expect the same law to be true 


in the case of magnetism ? It would seem to be unreasonable 
not to do so. 

The following experiments, which are believed to be new, 
all indicate the existence of this stretching force ; it is by 
no means a small force when the currents are large. More- 
over, several of them show that some of the former teachings 
have been wrong and must now be modified and corrected. 

In Fig. 6, « and b are semi-circular troughs of mercurv. 
B is a pivoted bridge piece connecting the two troughs 
and free to move around its pivot. The alternate ends of 
the troughs are connected to a source as shown. The 
mercury parts of the circuit in both troughs become longer 
by the clockwise motion of the bridge; hence, if the 
current lengthens its conductor it ought to move the bridge 
clockwise. It will be found to do so, and the force was so 
great as to sometimes throw the bridge off its pivot. 

This lengthening is independent of the direction of the 
current, hence would therefore take place equally well 
with alternating current. Moreover, the force seems to be 
equally strong for all positions of the bridge, hence is 
independent of the length of the conductor. This was, 
however, not measured accurately. Theoretically, it seems 
that when free from all external influences, it “should be 
independent of the length and directly proportional to the 
square of the current. Moreover, the stretching should 
continue indefinitely, and in this respect it is different from 
the stretching of a rod strained by compression. 

It will be seen that this is not Ampere’s classic experi- 
ment ; in the latter there was no lengthening of the circuit. ; 
moreover, his circular current was a coil, thus making the 
whole circular space the equivalent of the end of a magnet, 
while in the present experiment the motion seems to start 
with the same force when the circular circuit begins to be 
formed, as it has later, hence seems to be independent of the 
length and therefore of the magnetic flux formed by the circu- 
lar part of thecircuit ; andthe currents in the circular part 
are not in the same direction around the circle. Further- 
more, in Ampere’s experiment the current in the bridge 
piece flowed out radially from the central pivot ; therefore, 
in the opposite direction, in half of the bridge piece to that 
in this experiment. Amperes experiment is the funda- 
mental principle of what is now known better as the disc 
unipolar machine. 

The action in Fig. 6 might be shown pictorily as in Fig. 
7. In this the magnetic flux encircling the conductor is 
represented by lines of force; for the same current there 
should be a constant number of these lines per inch of 
circuit; by the lengthening of the mercury parts of the 
conductor some new lines of force have therefore been 
produced. They must not be assumed to come from some 
other part of the circuit, for in the rest of the circuit they 
remain as they were ; the new ones have been created, and 
are therefore to be added to the others; their generation 
must produce a counter E.M.F. It is the tendency to 
produce this new flux, or magnetic energy, which causes 
the lengthening ; if none is produced, there will be no 
tendency to lengthen. . 

It is not denied, however, that the present experiment 
shown in Fig. 6 might also be explained by the known 
action of two currents making an angle with each other 
but it is not believed that it had been so devised before 
that there was a direct lengthening of the circuit. Moreover, 
when the ends of the bridge piece were bent nearly hori- 
zontally in arcs over the mercury troughs for about the 
distance equal to the radius, and then had their ends dipped 
into the mercury, the action seemed to be just the same, 
even though the two currents which make an angle with 
each other were then much farther apart than before. This 
would indicate that the angular motion was not the true 
explanation of an apparent stretching, but that, on the 
contrary, a real stretching was the true explanation of the 
apparent angular motion. 

Ampere's trough experiment, Fig. 4, and the expansion 
of a circular ring, as mentioned above under c, have for- 
merly been explained by saying that every circuit tends to 
expand so as to include as great an area as possible. If- 
this were the true explanation of the movement, it would - 
follow that there ought to be no motion if thereby the area | 
of the circuit is not increased. While if the true explanation | 
is the stretching of the conductor, the circuit: should go 
on expanding, even if the-area is not; Increased thereby; - 


The foregoing test, Fig. 6. showed the former to be 
wrony and the latter right ; hence it differentiates between 
these two and shows that the teaching of the former should 
cease. It will be noticed that no matter which wav the 
external return. wires are placed, the motion of one-half 
of the bridge piece will decrease the total area enclosed 
by the whole circuit, exactly as much as the other half 
will increase it; hence this area will remain constant, and 
yet there is motion. The conception that the circuit tends 
to lengthen does not require this incorrect condition. 

This is shown still more strikingly by connecting the 
external circuit, as shown in Fig. & using only half of the 
apparatus of Fig. 6. The motion will then be as shown, 
which will be seen to actually diminish the total area, thus 
giving the reverse effect to that. required by the older 
theory. The rotary motion will be in the same direction 
when the connections are transferred to the other arm of 
the bride and its trough ; this causes the area to increase, 
In both cases the conception of the lengthening of the 
circuit: predicts the correct result, while the other fails in 
either one or the other. 

Another instructive and interesting experiment is shown 
in Fig. 9. Here one of the return wires to the source is 
placed as close as possible to the mercury trough. thus 
making the part abe of the circuit practically non-inductive. 
The motion will then be as shown, which at first. sight 
would appear to be a shortening of the mercury part. of 
the circuit; but the non-inductive part abe is now no 
longer a part of the circuit, as far as the encircling mag- 
netisin is concerned, because magnetically its effect is zero. 
Hence a movement from c to 6 really lengthens the circuit 
bv the amount cb, but this time in the return part of the 
circuit. After this movement there is as much more flux 
surrounding the wire as corresponds to that increase of 
effective length cb, that is, to the decrease of the ineffective 
er non-inductive length. 

This experiment also shows that the increase of length 
tikes place equally well in a solid as in a liquid conductor, 
hence is not due to any movement of the liquid. 

As the direction of motion of the bridge wire is reversed 
in. Figs. 8 and 9 by merely bringing the return wire nearer 
to the trough, it necessarily follows that the return wires 
when very close, have some effect and that there must be 
«ome position of the return wire at which there is no 
further tendency to move. At this point the tendency 
to lengthen is exactly balanced by an equal and opposite 
maynetic force elsewhere in the circuit and produced by 
the motion of the bridge. Thus in Fig. 10 the bridge B 
would move as shown until the tendency to lengthen the 
curved part of the circuit is balanced by the tendency of 
the angular part to straighten (as shown in Fig. 3) by the 
same magnetic forces as those which tend to stretch the 
wire. In this position the magnetic energy of the whole 
cireuit is greatest ; the inductance would be decreased by 
a motion of the bridge arm in either direction, hence is the 
greatest that can be produced bv moving that arm. The 
tendency to increase in length is then equal to the tendency 
of that angle to straighten out. 

Another such instance is that of a bifilar non-inductive 
circuit, in which there should be no stretching because by 
doing so there would not be produced anv additional flux. 
In a non-inductive part of a circuit the two currents are 
equal and opposite, hence there is no effective current, 
and therefore in that sense it is not a real and effective 
c1rcult. 

In the following modifications of Ampere's classic trough 
experiment the same results are shown. The ordinary 
arrangement was shown m Fig. 4. When the leads are 
bronght around to the other side, as shown in Fig. 11, the 
motion. will be in the same direction as before, thereby 
diminishing the area of the circuit, contrary to some teach- 
no By bringing the return wires very close to the troughs, 
as shown m Fig. 12, the direction of motion is reversed. 

A mechanical device with sliding. contacts instead of 
mercury troughs, might be devised. so as to give con- 
tin uons rotary motion by this stretching of the conductors, 
tuus producing a self-starting alternating current motor ; 
bur the large currents necessary to produce strong forces 
give ri to dithculties at the rapidly moving sliding 
eoutaets. Such a motor would have the characteristics of 
a low volt machine like those of the unipolar type. In- 
dustrial applications. of this force might, however, be 
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possible in some electric furnaces in which large currents 
pass through liquid conductors, and in which such a force 
might be used to produce internal circulation ; in liquida, 
small forces (like differences in densities, for instance) can 
be used to produce very decided motions. 

One of the curious consequences is that if this stretching 
force were large enough a wire should wind itself into a 
coil, as shown in Fig. 13, and thereby develop a counter 
E.M.F. ; or, conversely, unwinding such a current-carrving 
coil should generate more current. 


SUMMARY. 


The above is believed to show : That there were reasons 
to expect that a current develops an axial force in its con- 
ductor which tends to straighten and stretch it; that 
experiments show the existence of such a foie», and that. 
it can be made to produce bodily motion ; that while it 
may be possible to explain most of the various different 
motions bv the numerous different older laws which must 
be learned. by the student, this one simple law explains 
them all, thus making the learning of most of the numerous 
older laws unnecessary ; that the reason for the existence 
of such a force would be readily conceived by the student, 
thereby avoiding the necessity of a parrot-like memorising 
of the older laws; that some of the experimental results 
show that former teachings were wrong in at least one 
respect; that this stretching. force enables the correct 
results to be predicted in all known cases while one of our 
older laws predicts wrong results ; that some of the observa- 
tions or deductions (as, for instance, b, e, and f) cannot, 
it seems, be explained or are not suggested by the older 
laws; that for the mathematical phvsicist the older laws 
seem to suffice, but for the student and practising engineer 
the conception of such a stretching force simplifies the 
understanding of some of the actions of currents with 
which he may have to deal; and that the existence of 
such a stretching force may suggest ideas or explain 
phenomena which the older laws would not. 

The following conclusions seem to be true although still 
subject in part to positive and quantitative demonstration : 

In a conductor free from all external influences a current 
exerts a stretching force, due toits magnetic effect, which is 
independent of the direction of the current or of the length 
of the conductor, and is presumably proportional to the 
square of the current and inverselv proportional to the 
cross section; it continues to act, no matter to what 
length the conductor has been stretched by it, and 
is therefore not of the nature of a strain; it is affected bv 
neighbouring currents, and becomes less as these neigh- 
bouring currents neutralize the magnetic effect of the 
current, being zero in a perfectly non-inductive circuit ; 
when it produces motion a counter E.M.F. is produced ; 
when such motion is reversed by a stronger opposing 
mechanical force, a direct E. M.F. is produced. 
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BiRMINGHAM GUILD — (LivEgrooL), Lrp.—Capital of 
£2,000, in £1 shares. Objects: To take over the business 
carried on by E. R. Gittins at Liverpool, and to carry on 
the business of wholesale and retail dealers in electric and 
gas fittings, door and cabinet furniture, bronze, iron and 
silver work, jewellery, hardware, ete., and to adopt agree- 
ments (a) with E. R. Gittins and (b) with the Birmingham 
Guild, Ltd. Private company. The number of directors is 
not to be less than two nor more than six ; the first are 
E. R. Gittins and R. M. Roberts. Qualification, 25 shares.’ 


BastTiAN Foreign Patents (Lrp).—£10,500, in 10,000 
Ord. shares of £1 and 10,000 Def. of Is. 
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Capital, £1.000, in £1 shares. Objects: To carry on the 
business of agents for the purchase and sale of plant, 
machinery, accessories in connection with the air gas 
svstems manufactured and owned by the British & Colonial 
Lighting Company, Ltd., London. Private company. The 
first directors (to number not less than two nor more than 
seven) are to be appointed by the subscribers. Qualification, 
£100. Remuneration as fixed by the company. Registered 
office. 7, Pottingers-entry, Belfast; 
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EVERYDAY USES OF ELECTRICITY.* 
By W. W. Lackie. 


A general supply of electrical energy is now available 
in almost every city and town having a population of over 
12,000 inhabitants, as well as in many country districts. 
The use of electrical energy for lighting and for power is 
quite common, but for heating and cooking it is only now 
being seriously considered. 

Lighting, ventilating, and heating are inter-dependent and 
must be considered in their relation to each other, as the 
. amount of ventilating and heating necessary, will, in 
certain circumstances, depend upon the method of lighting. 

For many reasons T advocate the use of electricity for 
lighting purposes. The principal reason, however, ix that, 
as electric hight neither vitiates, exhausts, nor raises the 
temperature of the atmosphere, it reduces the need for 
ventilation. 

The recent introduction of the metal filament, in place 
of the old carbon filament, for the incandescent lam 
has enormously reduced the cost of electric light ; i 
where flat-flame burners are used, the substitution of 
electricity at 3d. per unit, with the metal filament lamp, 
means considerable reduction in the lighting bill. With 
the incandescent gas mantle the metal filament lamp com- 
pares most favourably and warrants its substitution 
wherever a supply of electricity 1s available. With electricity 
at 3d. per unit, and gas at 2s. per 1,000 cubic feet, in- 
candescent gas is about equal in price to electricity with 
the metal filament lamp. 

It has been stated that electric light does not penetrate 
fog, but an examination of the nature of the fog shows that 
the penetrability of fog does not depend on light so much 
as on heat. Fog consists of particles of soot or other 
solid matter suspended in globules of moisture, the floating 
grains of sooty matter acting as nuclei for the moisture. 
The best fog penetrator, therefore, is a volume of radiant 
heat, which, by evaporating the suspended globules of 
moisture, allows the contained solid matter to fall to the 
ground. A good practical illustration of this is the beacon 
fires on railway lines in foggy weather. No far as the 
power of artificial light is concerned, electricity can pene- 
trate the ordinary forms of darkness just as efficiently as 
gas—no better, and no worse. 

I.— VENTILATION. 

. In an ordinary living-room, occupied by a number of 
persons proportionate to its size, ventilation is said to be 
efficient if the air is changed four times an hour. Much has 
been said and written about automatic ventilation by 
gas, coal, and other fires. A number of tests have been 
made of the speed of air, smoke, and other products of 
combustion in chimneys ; and, from the data thus furnished, 
deductions have been drawn, which in many cases, I am 
sure, are erroneous. For example, in the chimney leading 
from a coal fire in a room of 2,000 cubic feet capacity, 
it is found that the products of combustion pass up the 
chimney into the atmosphere at the rate of 330 cubic feet 
per minute. It is said that the air is thus renewed at the 
rate of ten times per hour. Similarly where a gas fire is used 
instead of a coal fire, tests show that the products of 
combustion in the ordinary chimney pass up at the rate of 
166 cubic feet per minute, and it has been deduced that in 
such a room the air is renewed four times an hour, or the 
proper number of times. It is well known that heated air 
rises naturally to the ceiling, and I am quite certain that 
the air within 12 inches of the ceiling is not renewed once 
an hour in the two cases just mentioned. If one ascends 
a ladder to hang a picture in a room where a gas flame of 
any kind has been burning for a few hours, the high tem- 
perature of the upper air is at once realised. Again, if one 
enters a smoking-room where there is a coal fire burning, 
and where a number of men have been smoking for some 
time, it is seen that the atmosphere, to a height of some 

7 ft. from the floor level, is clear and divest free from 
NU and that the upper half of the air, from a height 
of 7 ft. from the floor-level to the ceiling, 1s full of smoke. 
When a smoker rises from his chair in such a room, a 
canopy or dome of smoke 1 is observed direc ‘tly over his head. 
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This, I think, clearly shows that the air in a room, heated 
bv a coal or gas fire, is not renewed four to ten times an hour. 
The probability is that the lower strata of the air is 
renewed sixty times per hour, the air 3 ft. up twenty times 
per hour, and 6 ft. up twice an hour. The idea that a 
room can be ventilated by drawing off the air at a height 
of 18 in. or 2 ft. from the floor is to my mind quite wrong. 
The air circulation, set up by a coal or gas fire, induces a 
draught across the floor which chills the lower air. In a 
room where there is a large fire burning it is quite a common 
thing to hear people complaining of cold feet. 

The ideal method of ventilation is to draw off the vitiated 
air at or near the ceiling. Moreover, as ventilation 1s more 
urgently needed at those periods of the year when artificial 
heat is unnecessary, it seems wrong that ventilation 
should be dependent upon either a coal or a gas fire. It 
seems reasonable, therefore, to suggest that heating, 
lighting, and ventilation should be independent of each 
other. Heat may be required when light is unnecessary, 
and light may be required. when artificial heat is super; 
fluous. Ventilation is always required, irrespective of the 
presence of either heat or light. from an artificial source. 
Again, artificial ventilation, light and heat, either apart. or 
together, are not always equally necessary, and therefore 
they ‘should be under separate control, and variable 
according to requirements. 

To ventilate a room by placing any form of artificial 
heat, luminous or otherwise, near the ceiling is also wrong, 
for the reason I have just given, viz., that the hght (if 
the form of heat used is luminous) may be unnecessary 
when the ventilation was indispensable. It should also 
be added that ventilation. by means of heat near the 
ceiling, e.g., a Bunsen burner, is much more expensive 
than a fan or other device specially constructed to move 
air by mechanical propulsion. No better example of 
how not to ventilate could be found than the method 
adopted in the room in which the meetings of the Local 
Section are held. This room is supposed to be ventilated 
by two pairs of Bunsen gas burners. The conditions are 
as follows: The room contains 25,000 cubic feet of ali 
space, and with one hundred persons in the room the 
air ought to be renewed at least five times per hour. As 
a matter of fact, the air is renewed only once in four hours, 
or at the rate of 111 cubic feet per minute, equal to 6,600 
cubic feet per hour. The gas burned in doing this 1s 34 cubic 
feet per hour, costing 0.816d. per hour. A 9 in. electric 
fan, running at 1,400 revs. per minute, will move 400 cubic 
feet per minute and co ost, with electrical energy at lid. 
per unit, 0.045d., or l- 18th part of the cost of gas, for 
almost. four times the work. What is really wanted is the 
equivalent of an 18-in. fan using 1 unit of electrical energy 
per hour. This would renew the air five times per hour. 

The ideal house, business premises, or office of the future 
will have no chinmeys. All the best modern systems of 
heating tend to dispense with the chimney, and the abolition 
of the chimney will, of course, render the fireplace un- 
necessary. 

With regard to the newer forms of heating it 1s sometimes 
objected that they do not give the cheery comfort associated 
in the mind with the idea of a fireside. It may be matter 
for regret, but I think it is a fact that the institution we used 
to know as the fireside 1s or will very soon be defunct. 
This is one of the inevitable results of the general re- 
organisation which we see proceeding on every hand. 
People no longer sit round a fire at night and pass the time, 
as they used to do, with conversation ; they have games 
or some form of recreation which keeps the mind occupied 
and displaces the ruminative mood which has its centre of 
gravity in a glowing coal fire. 

For effective ventilation, one air duct to admit fresh 
air and another to exhaust foul air (the latter placed near 
the ceiling) would be much more effective than the present 
fireplace, and would not mterfere with the wall space as 
the present fireplace does. I advocate the use of one or 
more fans or blowers for introducing fresh air on the one 
side and expelling the foul air on the other. These fans 
may be had of any size and they can be run at varying 
speeds to suit particular conditions or areas, and the speed 
of the fan will be under the control of the user. Air should 
not be allowed to find its way into or out of any room 
by means of the spaces below and, around doors and 
windows ; (wellanade doors and windows should have no 
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such spaces. Proper air inlets should be provided, not 
incidentally and as an excuse for careless workmanship on 
the part of masons and joiners, but as an independent 
item in construction properly specified. In a room of 
20 ft. x 20 ft. x 12 ft., or containing 4,800 cubic ft., the 
huhting necessary is equivalent to 128 c.p. Under ordinary 
circumstances each person requires 45 cubic ft. of fresh 
air per minute, so that if four persons were in such a room 
during the hours of daylight the air would require to be 
renewed 2] times per hour, Every cubic foot of gas burned 
requires 23 cubic ft. of air per minute, so that if the room 
were lit with gas the air would require to be changed 
2] times, due to vitiation bv respiration from the occupants 
and 3 times due to vitiation by the gas, or 5} times alto- 
gether. If electric light were used the air would require 
to be renewed 2] times only. Electric lighting and heating 
minimise the need for ventilation, because electricity 
neither depletes the atmosphere nor throws off fumes. 
The need for fresh air from outside is thus reduced to at 
least one-half, and the amount of heat required to warm 
the air inside the room is correspondingly less. 

It is claimed by gas enthusiasts that a gas jet ventilates 
the room just as well in proportion as a gas fire does. A slight 
consideration of this statement will show how wide it is 
off the truth. Hot air rises to the ceiling; it is cooled 
there and falls again, to be again heated, and so on: but 
the gas jet does not affect the Jower air in the room—and 
it is the lower air nearest the floor level that most needs 
renewal, 

IT.—Hearina. 

It has been shown by experiment that 90 per cent. of the 
energy of coal passes up the chimney, and only the re- 
maiming 1O per cent. is effectively utilised for heating. 
This means that any form of energy which is wholly turned 
into heat will cost the same as coal, even when tlie charge 
per heat unt is nine times the amount asked for the less 
efficient form of heating. Taking coal at 20s. per ton we get. 
looo B.Th.U.s for Id. Ten per cent. of this is used 
as heat, so we get only 10.000 heat units for Id. A Board 
of Trade unit of electrical energy contains 3,440 B.Th.U.'s, 
so that to he the same price as coal. electricity would 
require to be sold at O.3td. per unit. But I have shown 
that where electricity is used for lighting, less than one-half 
of the heating is sufficient, owing to the decreased necessity 
for ventilation or air renewal. Therefore. electricity used 
for heating would at 0.68d. per unit be equivalent. in 
price to coal at 20s, per ton. Tf the heat can be controlled 
and directed to any definitely limited area where it is 
required, the comparative price of electricity will be still 
less favourable to coal. Electricity at 1d. per unit for 
heating should compare favourably with gas. 

[ fully realise that coal and gas fires will continue, for 
a considerable time to come. to be used for heating and for 

cooking. There are many parts of the city where a supply 
of electrical energy is not available, owing partly to the 
absence of electric wiring and electric appliances in tenement 
property, 

Even with the appliances now on the market, however, 
the possibilities of electric heating are still only beginning 
to be realised. For instance, a fresh application of heating 
bv electricity Was nhi: out recently in connection 
with a function in the City Chambers. This consisted of 
heating 3,400 dinner plates to a temperature of 130° F. 
To heat them in this way the 3,400 plates required 6,000 
watts for 12 hours, or 72 units. Roughly, this meant ] unit 
for every 50 plates heated. 

Again, consider how suitable electric heating is for the 
sick room. In cases of high fever the conditions necessary 
to To recovery are an even atmospheric temperature 
of about 65° F., the absence of nervous disturbance from 
noise of any kind, and the maximum of purity in the air 
breathed by the patient. The electric radiator alone, 
I believe, shows the qualifications necessary to fulfil these 
conditions. A case came under notice recently of a gentle- 
man, seriously ill, whose temperature was 104° F. He 
was ordered by his doctor to be kept in an unvarving 
atinospheric temperature of 65° F. With an electric radiator 
this was perfectly done, night and day, for over a week, 
owing to the ease with w hich the electric radiator could be 
controlled to meet natural fluctuations in atmospheric 
‘enperature. Apart from the even temperature of the 
room, the absence of need for noise or disturbance of any 
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kind was particularly appreciated by the nurses. They 
testified that the electric radiator in this particular case 
greatly facilitated their work. 

At the recent Smoke Abatement Exhibition held in 
Glasgow, the electricity department of this city erected 
a four-room and kitchen house, with laundry and bath- 
room. The air for this house was drawn by an electric 
fan direct from the atmosphere outside the exhibition 
building, and was circulated throughout the various 
apartments. In this way, although the house was contained 
within the exhibition building, it had an independent 
supply of pure air unaffected bythe air m the general 
exhibition building, and vitiated only by the attendants 
and visitors, within the electric house itself. It 1s quite 
fair to assume that had the whole exhibition been for the 
display of electrical appliances, the air in the main building 
would have been as pure as that in the electric house ; 
and it isa moderate statement of the facts to say it wasn’t ! 
The Electric House was crowded daily, ironing was being 
done most of the time, cooking sufficient for twelve persons 
was carried out, and the atmosphere remained free from 
objectionable odours. The amount of electricity used in 
the cooking operations was accurately recorded. As a 
rule a Joint or roast of about 9 lbs., together with potatoes 
and pudding, were provided, The general rule for roasting 
is 14 minutes per pound of meat to be cooked, so that in 
the case of a 9 lb. roast 2 hours 6 minutes would be the 
right time to give. Seven different types of stoves were 
ased to do this work on different days, and it was found that 
the time taken to cook a roast of this size varied from 
l hour 45 minutes to 3 hours, and the consumption of 
energy was from 3 to 778 units. The average was 574 units, 
and 2 hours 13 minutes the average total time. The weight 
of meat cooked, per Board of Trade unit consumed, was 
13 lbs. The difference in the efficiency of electric ovens 13 
therefore still considerable. Four 7 oz. steaks were codked 
in l$ minutes with a consumption of 0°35 units. This 
means that ] unit would do twelve 7 oz. steaks or chops 
in 14 minutes, The heat required for potatoes and puddings 
was negligible, as they were done at the same time as the 
roasting. 

A great. feature in eleetric cooking is the reliability: of 
the apparatus. Any operation can be repeated with the 
assurance that the heat gauged and found satisfactory 
for the first operation will remain stable for subsequent 


TaBe IE. 
n (bbs 
Oven. Total Material Cooked. Time. Cooked 
| 'onsumpt. per Unit. 
| Units. Hrs. Minis. 
m (81 lbs. meat, potatoes, and | 
2: | us. t pudding .. 2 35 1-20 
| Í 5700 Joint only p sh. ^ 3B 
A (Twelve 702. steaks or | 
d l 1:000 1 chops ps 2 14 | 5} 
B, 0356 Four 7 oz. steaks or chops 2 49 | 270 
B | 2:300 9 Ibs. and potatoes 
ME : ! 9 ]bs, 120z. meat and po- 
C | 3000 ( tatoes, custard 5 lbs. .. ] 45 3:04 
PE (875 lbs. meat and pota- 
D - TE ( toes ES 1 50 ! 1:60 
| 4:200 9:4 lbs. meat only ] 46 i 2:25 
; | 1:250 9:25 : 1 43 © 210 
F | 4709 9 Ibs. alone: 2 — | Lol 
$00 TuNOOC  9ibs. 2 4i bls 
H | 5:140) 8 Ibs 8 — | 135 
| 


| s. " ks bs | 
Howsewijeé's Rule: VA minutes per pound cooked, 
processes of the same kind : if it takes 1 minute to toast 
a slice of bread, the number of slices that may be toasted 
in 15 minutes is easily ascertained. A joint may be left 
unwatched, as the process of cooking with the electric 
oven goes on in a steady, equable way, and the desircd 
result is obtained within a given time. We had one oven 
equiped with a thermometer outside, a light inside, and 
two small windows in the oven door. By switching on 
the inside light with an outside switch the various stages 
of roasting or baking were observed without touching the 
hot oven at all. In passing. let me sav that if it were 
desirable to move a roast, ete., in the oven, it would be 
easy to design a simple method of doing this without 
opening the oven door or touching anvyof the hot iron- 
work of the oven, Besides having; the thérinometer cale 
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marked in the usual way, it might have the words “ Roast- 
ing," “ Baking," etc., shown at the proper places, according 
to the amount of heat required. 


TABLE II. 


Units. Hr.Min. Units. 
3:0 | Minimum time .. ]| 45 | Minimum .. 1:15 
7'8 | Maximum time .. 3 — | Maximum.. 2°25 


Summary. 
Minimum 
Maximum 


i | 
Average 5,42 Average time.. 2 13, Average 1°75 
l | 
All above refer to 9 lbs. of meat. 
Chops: 1 unit 14 minutes | Twelve 7 oz. steaks or chops. 


These figures have to be compared with the cost of gas 
roasting. One test of gas roasting was as follows: 7 lbs. 
roast, potatoes, and pudding, 100 cubic ft. of gas, which, 
at 2s. per 1,000 cubic ft., represents a cost of 24d. 


TaBe III. 


retains heat when work- 
ing on dry goods, en- 
abling operator to per- 
form 3 hours! work with 
] hour's current 


Watts 

Kettle .. | 1,000 | Self-contained Boils ] pint of water in 
4 minutes 

Kettle 800 | Ordinary, on hot-| Boils 1 pint of water in 

l plate 10 minutes 

Grill 800 | “Tricity " 6 minutes to heat from 
cold, then 6 minutes to 

cook steaks 

Toaster .. 450 | Self-contained 3 minutes to heat. then 
l slice in 1 minute 20 
seconds 

Iron 600 — Spittle heat 4 minutes, 


TABLE IV. 
THREE DAYS’ WORK WITH ELECTRIC IRONS. 


First Day.—Test of-A Iron for light blouses and tray cloths. 
6 tea cloths. | 6 blouses. 

1 skirt. 
_ Meter index at start .. T ba TES D 
Meter index at finish.. i - Seo 14 


Consumpt. s bs - i A22 
Hours: 11 a.m. to 9.45 p.m. (14 hours for meals). 
Second Day.—A Iron. 


7 shirts. | 4 tray cloths. 
6 blouses. 2 blouses. 
2 baby coats. 2 aprons. 


| 
3 to 4 articles touched up. 
Meter index at start .. bs ;Us (xs a 
Meter index at finish.. p " TEE. 
Consumpt. .. ne e id .. 49 
Hours : 9.45 a.m. to 9.45 p.m. (14 hours for meals). 


Third Day.—Particulars of B Iron for shirt work (heavy 


N 2: 


wet stuff) :— 
10 shirts. | 1 blouse. 
Meter index at start .. d a ee 92 
Meter index at finish.. 2 - 2 123 


Consumpt. .. 5s T: m .. 31 
Hours: 11 a.m. to 9.45 p.m. (13 hours for meals). 


IIT.—Powenr. 


I now wish to refer to certain statements made in cata- 
logues as to the cost of electric driving. Table V. gives the 
cost of electric driving to a number of trades, and amongst 
these are trades using electrical energy for 54 hours a week, 
and in some cases 108 hours a week. 

The above figures are taken from the records of the 
Glasgow Corporation Electricity Department. 

The following is an extract from a catalogue giving a 
manufacturer's version of the cost of electricity and of 
suction gas :— 

“Great claims are often made by electrical engineers 
and others," this authority says, “as to the substantial 
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advantages of taking current from a public supply instead 
of power users employing gas engines. Users should 
remember, however, that current is very seldom offered 
under any conditions at less than ld. per unit for power, 
whilst current for lighting is charged at a higher rate. 
The following analysis shows in typical cases what are the 
comparative costs of driving a factory with electricity at 
Id. per unit taken from a public supply as against a suction 
gas Installation doing the same work. 

" We have taken the costs to a small user requiring 
40 effective horse-power, but it will be appreciated that 
with a larger demand the advantage is still more in favour 
of suction gas. 


Per Horse- 


Cost of Consumer, power of Maxi- 


Cost yer Hore- | 
| power Installed 


per Annum. ; mum Demands, 

| £ s. d. £ sn. d. 
Bakers ay - si TE 119 0 31711 
Butchers... gs gi TE 21? 3 314 5 
Clothing manufacturers .. | 413 5 6 6 1 
Cranes ! l 14 10 219 8 
Dairies in | 212 8 312 8 
Engineering trades s4 3 6 8 6 7.0 
General furnishers " T 1 18 7 | 5 7 10 
Hairdressers : S 2 3 0 311 8 
Hat and cap manufacturers 3 10 11 5 9 7 
Hoists x "m 118 7 118 7 
Iron and steel works 2 14 11 | 613 1 
Laundries .. - 416 9 613 5 
Lead manufacturers gut ] 12 4 2 1 6 
Motor and cycle manufacturers 4 4 7 512 0 
Printer and publishers .. 2 51! 4 8 "7 
Sausage makers .. 117 7 210 4 
Sawmills .. $1 is 19 3 115 4 
Sculptors and marble cutters 3 5 1 3 14 11 
Soap manufacturers 310 8 419 5 
Ta aners ; zx vs 2 9 4 411 8 
Tool makers and cutlers | 2 111 311 4 
Tube manifacturers D "E 2 19 10 5 1 3 
Vacuum cleaning, &ce. .. 3 5N | 3 611 
Wood polishing (floors) . . ioe 016 7 | 1 7 8 
Wrights T ass p.» 4) | 118 2 


——— —M— — ———PM M — 


“ One unit of electricity is equal to one hour's output of 
lj effective horse-power. In other words, 1 effective 
horse-power developed over an hour is equivalent to 
0:746 units. In the case of electricity taken from a public 
supply, however, current is invariably measured at the 
meter before it passes into the motor, and—due to the 
internal resistance of the latter—part of the current which 
is used 1s absorbed in the motor itself. 

" The actual efficiency of a good electric motor is about 
85 per cent., to that for every effective horse-power de- 
veloped at the pulley of the motor, and available there for 
useful work, the actual current measured at the meter is 
equivalent to 0°88 units. In the example under con- 
sideration, therefore, a demand of 40 effective horse-power 
per hour corresponds to 352 units consumption at the 
meter. On the basis of 53 hours per week and 50 weeks 
per year (2,650 hours per annum), the annual consumption 
of current would be— 

352 x 2,650 = 93,280 units per annum. 


“ At ld. per unit this represents a total charge for 
current equivalent to £389 per annum. Add to this the 
rent of the motor—£20 per annum—and the total cost of 
electuic driving is £409. 

" We here make a reasonable assumption that gas coke 
is procurable at 12s. per ton, and that the all-round con- 
sumption, including standby losses, is the usual figure of 
13 Ibs. per effective horse-power per hour. The total con- 
sumption of fuel per annum will be— 


: 40 x 14 x 2,650 = 67 tons. 
The total oil consumption per week = 14 pints. 
The total oil consumption per annum will be — 14 
x 50 = say, 90 gallons. 


Water consumption, 3,000 gallons per week = 150,000 
gallons per annum. 


“ The total cost of the engine and plant, fixed and ready 
for work, will be, approximately, £360. Add to this for 
foundations, ete., £40. and the total capital expenditure 
will be £400. 

“ The total annual charges can, therefore, be put down 
as follows :— 
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£ s.d. 
Interest and depreciation, 1094, on £400 .. 40 0 0 

Repairs and sundries, average over 10 years, 
sa T is T $4 .. 5 00 
Fuel, 67 tons of coke at 12s. per ton 40 0 0 
Oil, 90 gallons at ls. 6d... - .. 615 0 
Water, 150,000 gallons at 9d. bs .. § 12 6 
Attendance, one-half man at 20s. per week 15 0 0 
Total . 122 11 6 


'" The difference between the cost of electricity and 
suction gas, taking all charges into consideration, equals 
£286 8s. 6d. per annum. In other words, the gas engine 
and gas plant will, as a result of the saving effected, pay 
for itself in less than 18 months, and thereafter, compared 
with the cost of electricity, there is a clear saving to the 
user of over £5 per week." 

From this it would appear that electric energy (excluding 
the rent of a motor) costs £9 14s. 8d. per horse-power per 
annum, or, including interest, £10; and that suction gas 
plant costs on the same basis £2 ls. per horse-power per 
annum, and, including interest, £3 1s. From Table V. you 


will observe that in no case in the City of Glasgow does | 
electricity cost anything like the figure given by the gas | 


authority just quoted. Further, I will show vou that in 
the cases given by gas experts as showing in favour of 
gas, electricity still compares satisfactorily with suction 
gas. (I need not here and now repeat all the well-known 
advantages of electric driving, apart from the question of 
comparative cost for energy.) 

I now wish to compare these statements and figures 
with actual results obtained under normal working con- 
ditions. 

We all know that an electric motor takes energy in 
proportion to the work it is called upon to do, up to its 
maximum capacity, and I very much doubt if there is a 
^ingle user of electricity having a 40 h.p. motor who has 
an absolutely steady load of 40 h.p. for 54 hours per week 
and 50 weeks per annum. There is certainly not one con- 
nected to the Corporation Electricity Department's mains. 

We further know.that a suction gas plant does not vary 
its coal or fuel consumption aecording to the load or 
demands made upon it. 

I have given you the actual cost of electric driving in 
Glasgow, and I now wish to place side by side three cases 
of suction gas plant costs. As these cases have been quoted 
bv suction gas plant experts, we may take it that they are 
not unfavourable examples of the running costs for suction 


gas plant. 
It is not my purpose to go through all the figures here 
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produced (Table VI.), but I would draw your attention 
to the discrepancy. between the figures quoted in the 
maker's catalogue and those actually obtained from these 
selected cases. What strikes one is that the fuel costs are 
only equal to what can be got with steam plant under 
similar conditions. 

Gas engine manufacturers admit that the capital cost 
of gas plant for an electricity generating station is greater 
than that of steam plant, but thev claim that the better 
thermo-dynamic efficiency obtained from gas plant. will 
warrant this greatly increased capital expenditure. The 
figures here given do not bear this out. 

The other consideration is the comparative reliability of 
the two methods of obtaining power. The Municipal 
Electrical Association is considering the promotion of a 
Bill in Parliament to enable municipalities to demand a 
minimum revenue from consumers taking a supply of 
electrical energy for motors used as a standby to gas engine 
plant. The fact that there is a sufficient number of standby 
motors connected to corporation mains throughout the 
country to warrant the promotion of such a Bill would 
seem to be strong presumptive evidence against the general 
reliability of the gas engine. 

There are some industries in which a stoppage of a gas 
plant for minutes, hours, or even days may be ignored 
with impunity; but no public supply authority could 
allow such latitude of behaviour on the part of the plant 
responsible for the generation of a large supply of elec- 
trical energy. 

The case of an engineering works came under my notice 
recently where the cost of electrical energy for driving 
amounted to 50s. a week, with the energy charged at 14d. 
per unit. A suction gas plant was installed, and the cost 
of energy was reduced to 30s. per week. The consumer 
did not realise, however, that if he had continued to use 
the corporation supply, his cost per unit would have fallon 
to 2d., and this would have reduced his average cost 
to ld., or practically to the same figure as that charged 
for suction gas. No one, I am sure, with equal costs would 
hesitate for a moment in choosing between electricity and 
gas engines. 

There are other vital points to be considered, e.g., if one 
large unit, such as a 300 h.p. gas engine, is required to- 
drive a works, the economies possible through sub-division 
of power with electric motors are lost in the case of the 
gas engine. With motors it might be possible for a great 

art of the time to do with 75% of the total power required. 

he horse-power hours of the gas engine will certainly be 
25% more than the equivalent in Board of Trade units 
taken. 


TaABLX VI. 
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Size of installation, H.P. 2 
Average working load, H.P. .. 
Total H.P. hours per annum 
Taitial cost 


Total, B.Th.U. .. 


Annual Charges — 
Fuel, 124. per ton 
Onl 


Water 
Wages : 
Repairs .. - ; 
Interest and depreciation 
Total 
Deductions — 


Total output in units 

Cost per unit 

Cost per H.P. hour .. 
Fuel per H.P. hour, lbs. 
Average load, kilowatts 
Total running hours 

Cost. fuel per H.P. hour 
Cost fuel per B. Th. U. 

Total cost per B.H.P., annum 
Total cost per H.P. installed 
load factor, per cent. 


A. B. C. D. 
Peter- 
| Maker's borough 
Catalogue. Works. 
, -! 40 180 450 20 
$594 B 40 53 360 T8 
.. ; 106,000 202,884 2,726,000 21,200 
- £400 £2,700 £4,230 £250 
n 81,000 150,000 205,000 158,000 
£ s. d. £ s.d. £ s. d. £ s, d 
..1 40 4 0 | 16618 0 | 1298 4 8 15 1l o 
» 6 15 0 W 3 0 135 3 10 02 4 
es 512 6 | 26 13 0 — | 7 Ü 
i 235 0 0 201 4 0 123 17 0 | RIO ọ 
p 50 0 12 6 0 50 0 0 310 4 
..| 40 0 0 | 270 0 0 4333 0 0 | 25. 0 y% 
"m 122 11 6 697 4 0 2,330 5 10 603 I8 D 
€ 93,280 171,034 205,000 158.000 
(47 0:075 0:245 l 
0:275 (^83 0:205 0775 
15 2°22 1-738 2:6 
34 4471 300 5:7 
2.650 3,828 7.600 2,710 
0:090» | 0:190 (114 0:175 
(0:122 | 0:233 (7138 0°23 
£3 ls. | £13 £6 Ns, £N Nx 
£3 ls. j| £3 18s. £5 Os, £3 Is 
30 |o 445 87 31 


A. National Gas Engine Company's Catalogue. 


B. " Electrical Review," September 28, 1906, p. 491. 
C. and D. “ Electrician," September 25, 1908, 


“Cost for Working Three Gas Engines for One Monthy’ o 
'" Production of Cheap Power and Suction Gras’ Plant." 
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DISCUSSION. 


After reference had been made by the chairman, Mr. Sam 
Mavon, to the Memorial Statue to be erected in Glasgow in 
honour of Lord Kelvin, 

Mr. Parsons (Govan) said he did not agree with Mr. Lackie's 
figures as to the cost of electric heating. Take the case of a 
living room with 2,800 cubic feet of space. This required to be 
warmed from November to April for 14 hours a day, i.e., for 
182 days, or 2,548 hours. Even for a rise of 20 degs. F. this 
meant a bill of 4,841 units, which at ld. came to over £20. 
Until Mr. Ferranti's figure of one-eighth of à penny is reached 
it was no use talking of electricity for heating. It was only 
applicable to occasional heating. For roasting electricity cost 
double what gas does, and as regards boiling it took a long time 
and could not be controlled when once the boiling point had 
been reached. His experience with the electric grill had also 
been unsatisfactory. Everybody would agree with Mr. Lackie 
as to the cost of electric driving. The figure put down by the 
makers of gas engines for repairs was too small. He had known 
one case where the repairs were £5 a year for four years, and 
another case he knew of showed nine months’ stoppages in five 
years’ use of the engine. Where a motor was used as a stand-by 
to & gas engine the supply authority did not need to worry 
about a minimum bill. 

Professor Batty (Edinburgh) said that electric heating could 
not compare with the coal fire. He reckoned that for three 
rooms and an occasional bedroom the electricity bill for heating 
would be about £85 per annum with electricity at ld. per unit. 
The electric radiator was, however, all right under a desk or in 
a room opening out on to a well-warmed building. In a properly 
constructed house with the chimney in the centre they got 
more than 10 per cent. of the heat out of the coal as the fire on 
the ground floor tended to heat the walls and the rooms they 
enclosed upstairs. Moreover, they could not economically 
rovide the amount of hot water that was needed in the house- 
hold and was easily provided by the kitchen fire. He reckoned 
it would cost 2s. 6d. a day to give a proper supply of hot water 
electrically, and the annual bill for heating necessary in con- 
nection with cooking and washing up would be about £40. 
They would need to have current at less than td. per unit to 
make electric heating any good. 

Mr. H. A. Mavor (Glasgow) said Mr. Lackie pointed out 
that the ideal method of ventilation was to draw off vitiated 
air near the ceiling, and he says it is the air on the lower level 
that most needs renewal. These statements were both quite 
true, like most contradictory statements, but they required 
to be qualified. The best way he practically says to get ventilation 
was to stand on your head. The principal reason why electric 
heating could not be looked upon as profitable for heating & 
house was that the electric unit was produced from coal, from 
which they could not get more than 10 per cent. of the thermal 
efficiency. He had found the vacuum cleaner a most useful 
piece of apparatus, and he urged the Glasgow Corporation to 
push it. 


Mr. T. BLAckwoop Mugray (Glasgow) said it was right and. 


proper that as electrical engineers they should consider very 
closely the real cost of power as compared with suction gas 
plant. His firm had gone into the matter several years ago and 
decided in favour of suction gas. They found that their costs, 
which included fuel, cartage of fuel, oil, water, repairs, coke for 
scrambler, insurance, gas for supply and hire of the Corporation 
rantoatotalof ‘455d. per B. H.P. hour. This figure was got from 
carefully kept records and covered one or two other small items. 
Unless they got electricity at 3d. per unit it would not pay them 
to consider the adoption of electric drive. He agreed that 
electric heating was only useful where it could be concentrated. 
He had found the flat iron thoroughly efficient. 

Mr. J. A. ROBERTSON (Grecnock) said he was glad that Mr. 
Lackie had given them a lead in this matter. He agrced that 
they should not yr as the possibilities of electric heating 
and cooking, but he thought there was a great deal to be said 
in favour of both, and it was their duty to find out this. He 
had had four years’ experiments carried out with electric cooking 
and he could not agree that it was a failure. He thought that 
even those of them who were intimately associated with the 
electrical industry wanted educating on some matters. They 
bought a roast for some 8s. or 9s. and then grudged an extra 
penny on having it roasted in a clean and efficient manner 
by an electric oven. That was economy run mad. He maintained 
that both coal and gas cooking meant the products of com- 
bustion being absorbed by the meat. With heating they had to 
be more careful. Each case had to be taken with a full know- 
ledge of the local conditions, such as air inlets, etc. While he 
had failed in a school room where steam radiators had also 
failed to produce the necessary heat, he had been successful in a 
church where the insertion of a heating element at the window 
ventilator had stopped a draught complained of. He agreed 
with Mr. Lackie that one might have cold feet and legs in a room 
where there was a glowing coal fire if one were a few feet away 
from the fire. 

Bailie Wrrrock (Glasgow) said that for occasional bedroom 
heating no doubt the electric radiator was the right thing. 

Mr, W. SirLERY (Partick) said he could agree that electric 


light could not penetrate fog. He found that 1,000 c.p. Osram 
lamp penetrated fog very much better than a 2,000 c.p. are 
lamp. With regard to electric heating, it only remained for the 
manufacturers to put reliable elements on the market. They 
were apt to hand over their apparatus to the engineer and the 
contractor to maintain and keep in order as best he could. 

Mr. J. D. MACKENZIE (Glasgow) advocated the introduction of 
warm, clean air on the one side of à room and the expulsion of 
fonl air on the other side as a good system of combined heating 
and ventilation. 

Mr. LackrE, replying to the discussion, said that he thought 
Mr. Parsons was wrong in speaking of 2,700 hours of heating 
in the year being necessary. They used to complain of power 
users speaking of 100 per cent. load factor, and this was just 
what Mr. Parsons had done with the heating of his house. 
All the heating they needed was + to à hour heating morning 
and evening the bedroom, 1 hour for breakfast in the dining 
room and another hour for dinner, which only left one room to 
be heated all day. They should not only consider the bare 
question of £ s. d., but they should keep in mind atmospheric 
purification and resultant health, besides the absence of dirt 
and ashes. Mr. Murray’s figures on suction gas plant were 
interesting, but here again it had to be remembered that the 
supply was not continuous for 8,700 hours in the year, which 
would multiply the wages bill by three. It was agreed that with 
a load factor of 20 per cent. recovery plant was prohibitive. 
The general result of the Corporation special tariff of ld. for 
heating and cooking supplies had been satisfactory. 

Mr. SAM Mavor said that such papers were educative and 
tended to familiarise them with electrical heating apparatus. : 
He moved a hearty vote of thanks to Mr, Lackie. 


DIARY. 


FRIDAY, JANUARY 20. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storéy’s 
Gate, Westminster, at 8 p.m., discussion on Mr. W. Dixon’s 
paper, “ Modern Electrical Dock Equipment, with special 
reference to Electrically-operated Coal-Hoists.” 


TUESDAY, JANUARY 24. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Students’ Local Section).—In the Municipal School of Tech- 
nology, at 7.30 p.m., Mr. H. T. Warner, on “ Switchboard 
Measuring Instruments." "ug 


THURSDAY, JANUARY 26. 

INSTITUTION OF ELECTRICAL ENGINEERS.— Victoria 
Embankment, London, W.C., at 8 p.m., “ Long-Distance 
Transmission of Electrical Energy,’ by W. T. Taylor, 
member (Mexico). “ Extra High-Pressure Transmission 


Lines,” by R. Borlase Matthews and C. T. Wilkinson, A. M. 


FRIDAY, JANUARY 27. 

PuysicaL Society oF lLonpon.—Physics Lecture 
Theatre, University College, Gower-street, at 5 p.m. 
1. Prof. F. T. Trouton, D.Sc., F.R.S., “ A Demonstration of 
phase difference between the Primary and Secondary 
Currents of a Transformer by means of a simple apparatus." 
2. Prof. J. A. Fleming, M.A., D.Sc., F.R.S., “ A note on 
the Experimental Measurement of the High Frequency 
Resistance of Wires.” 3. Prof. J. A. Fleming, M.A., D.Sc., 
F.R.S., and G. B. Dyke, B.Sc., A.M.E E.E., ‘ The Measure- 
ment of Energy Losses in Condensers traversed by High 
Frequency Oscillations.” 4. Prof. J. A. Fleming, M.A., 
D.Sc., F.R.S., and G. B. Dyke, B.Sc., A.M.I.E.E., “ Some 
Resonance Curves taken with Impact and Spark Dis- 
charges." 


Monpay, JANUARY 30. 
LEEDS UNIVERSITY ENGINEERING SociETY.—Leeds, Mr. 
B. V. Vernon on * Automatic Lathe Work." 


TUESDAY, JANUARY 3l. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester | 

Section).—In the Physical Laboratory, Manchester Univer- 

sity, at 7.30 p.m., Mr. A. G. Collis on “ Breaking High and 
Low Potential Circuits.” 


BOMBAY HYDRO ELECTRIC COMPANY. | 


It appears that agreements have already been entered 
into with various mills for the supply of upwards of 60,000 
h.p., and it has been decided to increase the plant contem- 
plated by 5094. Messrs. Pauling & Company, Ltd., the well- 
known contractors, of Victoria-street, have been given the 
contract for the construction of the dam, and the work 1s 
to be taken in hand at once, 
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A PURER ATMOSPHERE. 
At the dinner of the Glasgow Local Section of the 
Institution of Electrical Engineers last month the 
dominant note of the speeches was about the smoke 
nuisance. It was stated that the development of 
the City electricity supply had been responsible 
for the displacement of some 60 or 70 boilers, each 
with its own chimney belching forth smoke. Electric 
motors now connected to the City mains reprc- 
sent a saving of about 30,000 tons of coal per annum, 
and to the extent of the smoke from that coal the 
atmosphere was purer. Sir Donald MacAlister, 
in proposing the toast of the Institution, hoped that 
electrical engineers would not stop at abolishing 
factory chimneys, but would go further and abolish 
all domestic fireplaces. That feature of the British 
home will not be abolished for many years, if ever ; 
but the fact is being brought home to the thinking 
householder that he is himself principally to blame 
for the distressing fogs and lack of sunshine 
that characterise our large cities. Gas for 
heating and cooking has now a growing and 
active rival in electricity, and when the house- 
wife wakes up some day, as she undoubtedly will, 
to the fact that many of her domestic troubles 
can be swept away by the cleanly and easily- 
handled clectric power, then the electrical cngineer 
will come by his own. It may be remembered that 
the bicycle industry languished, until one fine 
morning a Princess rode on one in Battersea 
Park; then the trade flourished to an amazing 
extent. So it will be with electricity when the larger 
half of our population take to the “electrical 
Maryannes " and electric heating and cooking. 
One can imagine the fiancee of the near future 
only agreeing to name the day when she is assured 
that the home shall be replete with every domestic 
electrical device. Instead of showing their apparatus 
in exhibitions where only men congregate, electrical 
firms specialising in heating and cooking and similar 
apparatus should appoint women lecturers to 
give demonstrations at all the girls? schools of the 
land. Before we close it is only fair to mention 
that possibly our dense smoky atmosphere is 
responsible for more fixed nitrogen being brought 
down by rain. In this country the natural supply 
averages about 11 lbs. per acre, and there is more 
of it in the towns than in the country. In Canada 
it goes only 6 to 8 Ibs. per acre, the larger amount 
being when there are bush fires. But even if we 
receive less nitrogen from the air by reason of a 
purer atmosphere, the electrical engineer cán. fix 
all that is necessary by méans-of the-eleetric furnace. 
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LEGAL. 
Interpretation of Contract. 


BRITISH WESTINGHOUSE COMPANY AND THE UNDERGROUND 
ELECTRIC RAILWAYS. 

Sitting as a Divisional Court, the Lord Chief Justice, 
Mr. Justice Hamilton, and Mr. Justice Avory gave their 
decision on the special case stated by the Right Hon. 
Alfred Lyttelton, K.C., under Section 19 of the Arbitration 
Act of 1889, in the matter of a pending arbitration between 
the British Westinghouse Electric and Manufacturing 
Company, Limited, claimants, and the Underground 
ElectricgRailways Company of London, Limited, respon- 
dents. 

By a contract of March 12, 1902, made between the 
Metropolitan District Electric Traction Company, Limited 
(whose rights and liabilities were vested in the respondents), 
and the claimants, it was agreed that the claimants should 
supply eight steam turbines and eight turbo-alternators 
combined, at the price of £250,000, payable in instalments. 
The machines were delivered, but were found to be not 
up to specifications. The respondents paid on account of 
the instalments £159,431 3s. 2d., and, after making allow- 
ances, the claimants claimed for the unpaid balance. The 
machines provided proved defective, and in 1907 the 
claimants removed one of them and experimented with it, 
with the object of making it comply with the specifications. 
These were unsuccessful, and the respondents counter- 
claimed for a large sum for breach of contract and for the 
cost of replacing the Westinghouse machines with Parsons 
machines. | 

The two points on which the arbitrator asked the opinion 
of the court were :—- | 

(1) Whether claimants’ contention was correct that 
the inference cculd be drawn that the commercial life 
of claimants’ machines had expired at the date of the 
purchase.by respondents of the Parsons machines, and 
that the facts were relevant to the question of the amount 
of damages recoverable on the counter-claim, and that 
accordingly no further damages of any kind were recover- 
able from them by the respondents after the date when 
Parsons machines were procurable by the latter; and, 
further, that the cost of procuring and installing Parsons 
machines was not recoverable by the respondents from the 
claimants. 

(2) If not so, whether the respondents are right in their 
contention that the costs to them of the purchase and 
installation of the Parsons machine was recoverable by 
them from the claimants as part of the respondents’ 
damages. | i 

After argument the Lord Chief Justice, in giving the 
decision of the court, said this was a very difficult case, 
and the exact point, he thought, had never before been 
decided. He could not answer the two points submitted by 
a plain affirmative or negative, in justice to the case, and 
in order to give that opinion which the arbitrator sought. 
This was a contract of great importance, and a very large 
sum was involved. Some part of the machinery was to 
be supplied by the respondents, and at first this was 
found not to be suitable to the machines supplied by the 
claimants. But by 1908, the material date, this had been 
remedied, and no question was asked as to this. The 
contract was to provide engines to supply the electric 
current for the running of the Underground Railways. 
The contract was given to the Westinghouse Company, 
and they endeavoured to deliver machines which would 
give the necessary power. The machines were delivered, 
but they did not come up to contract, and in 1907 the 
claimants, with the consent of the respondents, removed 
one of the engines, and, by alterations and improvements, 
tried to make the machine comply with the specifications. 
Every opportunity was given to the Westinghouse 
Company, but after experiments the machine again failed. 

Prima facie, it seemed to him that the questions to be con- 
sidered as to the measure of damages were (1) what would 
be the natural life of a properly-constructed machine, and 
(2) what would be the damages for having to work the 
defective Westinghouse machines? If the respondents 
had not put in a Parsons machine the measure of damages 
would have been much larger. When a man was relying on 
breach of contract he must do what was reasonable not to 
make the damages greater than they otherwise would be. 
When the railway company said thev had done their 
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hest to mitigate the amount of damages, the cost of the 
Parsons machines must be a matter which the arbitrator 
must take into consideration. The way in which the case 
came before them showed that the arbitrator had found 
that the action of the respondents had reduced the damages 
which the claimants would otherwise be called upon to pay. 
There was no ground for the Westinghouse people to sav 
that because the Parsons machines had sprung up they were 
not bound to pay damages. It would not be right to adopt 
the contention that because the Parsons machines had 
been so much improved in 1908, 1909. and 1910, the 


_ Westinghouse machines had come to the end of their 


commercial hfe. 

Mr. Justice Hamilton associated himself with the remarks 
of the Lord Chief Justice, and said the questions should 
be answered: (1) The contention is not well founded ; 
(2) in the affirmative. 

Mr. Justice Avory concurred, 

The matter was accordingly returned to the arbitrator 
with their Lordships’ opinions. 


WORKS PHOTOS. 
By R. E. Neale, B.Sc. (Lond.). 


The usual object of these photos is to obtain striking 
pictures of workshops or machines for advertising purposes 
or for catalogues, hence it is essential that the views 
obtained should be as artistic and instructive and, some- 
times, as novel as possible. A certain amount of “ faking "' 
legitimate or illegitimate, is usually employed, but it 
may be taken that the less the plate itself is tampered with 
the more satisfactory will be the result, particularly in the 
case of half-tone blocks, which are especially exacting in 
this respect. The subject itself, when a machine or similar 
object, is almost invariably ** doctored " to a great extent, 
but mainly in order to bring out details which would 
otherwise be in deep shadow or otherwise inconspicuous : 
this constitutes legitimate faking. Examples of illegitimate 
faking, usually employed to secure very striking photo- 
graphs for advertising purposes, are :— 

l. Placing the smallest man in the works at the side 
of, and slightly to the rear of, the machine to be photo- 
graphed. In many instances the man is visibly deformed ; 
the delusion then lacks point. 

2. By suspending a flywheel or stator casting, etc., 
and taking a photograph of the length of the shop through 
the ring, the latter being as-close as is consistent with its 
all appearing on the plate, the ring naturally appears of 
abnormal size. 

3. The “foot” rules placed in front of machines to 
indicate the size of the latter are often considerably less 
than one-third of a yard in length ! 

These and similar tricks are desirable and excusable 
according to the purposes to which the photograph is to 
be put; by suitably arranging the subject the camera 
can be made a most artistic liar. : 

Taking a photo from a point to one side of and above 
a long line of machines gives a most striking perspective 
to the latter; a dozen or two machines thus arranged 
gives quite an impressive “tail,” which can easily be 
worked into a fanciful or allegorical background to produce 
an effective advertisement illustration. | 

THE CAMERA. 

No special type of camera is needed to take works 
photographs ; the most important points are:— — — 

l. To avoid excessive sizes—half-plate (63^ x 84”) is 
very convenient. 

2. To obtain a well-made body with straight, or only 
slightly coned, bellows and provided with side and vertical 
swing for the focussing screen. 

3. To obtain an excellent lens of long focus. The focal 
length should be at least 10’-12” for half-plate cameras, and 
the image should be brought into good focus all over the 
plate at once. It is not wise to focus at the centre of the 
focussing screen; by obtaining a sharp image half-way 
out from the centre to the edge n good average focus 
is obtained all over the field of the lens. Without a good 
lens, good results are impossible. 

4. The camera stand should be a light but stiff tripod 
with extensible legs (braced if necessarv). . If. vibration 
is bad in any. particular casechalfaneh pads of felt should 
be placed under éach tripod foot. 
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PLATES. 

Medium speed, double-coated plates for all work give 
the best average results (in the hands of non-professionals) 
owing to the latitude allowed in their exposure and develop- 
ment. lf very long exposures are necessary or if photographs 
have to be taken against the light, or if very bright metal 
work has to be dealt with, it is advisable to use “` backed " 
ates. The risk of © halation " (fogging bv light reflected 
en the back surface of the plate) 1s thus minimised. 
The red pigment used for the “ backing " is easily washed 
off by a wet rag before developing the plate. 

PREPARATION OF SUBJECT. 

Too much care cannot be devoted to this stage, since 
it amounts practically to a retouching of the picture 
while the alteration of the original instead of the image 
thereof leads to incomparably finer, more natural and 
more accurate results. 

The main body of the machine should be painted a 
Hat (£e, dull or matte) mouse grey, letters or other parts 
which have to stand out sharply should be chalked over 
or, preferably, painted white, while parts in shadow are, 
according to the depth of the latter, painted light grev to 
white (the gradation being, of course, made smooth). 
Polished. parts should be dimmed by rubbing with soft 
putty, the danger of halation being thus reduced. All 
oil stains and similar marks should be carefully removed, 
since every blemish is accentuated in the photograph. 
Owing to the concentration of the field of view, effected 
by the lens, all contrasts are heightened and much becomes 
apparent which is hardly noticeable in the actual scene 
recorded; hence the necessity for careful preparation of 
the subject and minute study of the image thrown on 
the focussing screen. 

The use of a white floor cloth, free from creases, ete., 
throws the machine into greater prominence in the final 
picture and, by reflecting light upwards, tends to alleviate 
shadows due to top lighting. The latter should be avoided 
ax far as possible ; a northern light coming at a depression 
of about 20? (from horizontal) is most favourable. Cross 
lighting, unless very complete, should be avoided or 
confusing shadows will be thrown. Machines should not be 
photographed when exposed to direct sunlight ; if a more 
favourable time cannot be selected, the window, through 
which the light. comes, should be screened with muslin 
so as to diffuse the lighting. When time and other conditions 
permit windows should be blocked or screened so as to 
secure a diffused northern light and no cross illumination 
on the object photographed. 

A white background, placed about six feet behind the 
subject and kept moving during the exposure, will throw 
the machine into sharp relief and will itself appear as a 
smooth white ground. The floor cloth should extend 
n:zht up to the foot of the background cloth ; the machine 
will then appear in the photograph to be floating in a 
white field. 

Maximum lighting should be secured, when possible, in 
the eand and if a photo must be taken directly 
avainst a window (i.e, latter as background), the window 
should be very carefully blocked up and a fairly long 
exposure of the machine taken by artificial light or by light 
c AU through other windows. The first. window is then 
opened and, the camera and machine being unmoved, a 
second very short exposure is taken to fill in the window 
as background. By this means, and by using backed plates, 
quite. good results can be obtained (see also *! Ghost ” 
photos, later). 

The camera should generally be placed somewhat to 
one side of, and slightly above, the object to be photo- 
graphed, as depth is thus given to the view. To reduce 
the perspective of long machines or shops, * taken” 
diagonally, the focussing screen should be swung round 
so as to bring the image of the most distant points somewhat 
further from the lens than the image of the nearer points 
(similarly, of course, vertical perspective may be minimised). 
If it as necessary to take a photo with such a camera 
inclination that distortion of the image occurs, a corrected 
plate may be obtained by photographing the negative, 
the latter and the focussing screen being equally but 
oppositely inclined. to the vertical at suc h an angle that 
the image on the ground glass appears normal. (The 
rectangular plate will then be casting a trapezoidal i image 
on the screen, the parts which were narrowed bv perspective 
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distortion being now magnified by being nearer to the lens 

than the rest of the plate —hence the necessity for also 

canting the focussing screen). From the corrected positive 

a negative mav be prepared in the ordinary way. 
EXPOSURE. 

This will depend on the subject, the lighting and the 
plates and diaphragm stop used. It is best to moderately 
over-expose if there is anv doubt on the point, since it ìs 
clear that details which have not been impressed on the 
plate cannot be brought out by any means of intensification. 
A good negative can, however, be obtained from any 
reasonably over-exposed plate. Exposure gauges are 

useful in some cases, but experience is à very necessary 
guide. 
" Guosr" PHOTOGRAPHS, 

‘Suppose it be desired to show on one plate a switch and 
its casing in such a manner as to illustrate how the latter 
fits over and protects the former: Using moderately slow 
plates and mounting the switch against a dark bac kground, 
but otherwise m accordance with the above notes, let one 
exposure be given to the plate (say, 3-1 normal exposure). 
Then, without moving either the switch or the camera, 
the casing ìs fixed in place, a white background substituted 
for the dark one previously used, and a second exposure 
given. In the resulting photograph the switch will be seen 
as though through a glass shield similar to its actual casing in 
everything but opacity. A dark background is used in the 
first case in order to leave the image thereof on the plate, 
as sensitive as possible to the image of the casing, which 
will clearly, in the second exposure, overlap to some 
extent the area of the first background. 

The above method is of real utility, being far cheaper, 
and giving far more useful results, than elaborate machine 
drawings or sketches designed with the same object. 
It is sometimes desirable to take three-stage “ ghost ” 
photos, but two exposures are usually sufficient and can 
be relied upon to give good results. 

DEVELOPING. 

Most of the recently introduced “ patent" developers 
should be avoided bv all but the professional or expert 
photographer. In ordinary hands one of the “ old- 
fashioned " developers, mixed so as to be slow in action, 
is far safer and better; pyro-soda needs much beating. 

For under-exposures a weak developer is needed, while 
for over-exposures a strong but restrained solution should 
be used (potassium bromide is the usual restrainer). 
When a developer approaches exhaustion it is better to use 
fresh solution than to risk “ flat" negatives by too pro- 
longed employment of the old material. 

The expert needs no advice on the present subject, 
but good working rules for the semi-amateur are :— 

1. Use the best obtainable lens, small “ stop,” 
somewhat over-expose the plate. 

2. Use a slow developer and, to meet the over-exposure, 
use a rather strong solution to which has been added 
an amount of bromide solution dependent on the exact 
developer employed. 

3. Having got used to a good brand of plates and a good 
developer, adhere to both resolutely. 

ENLARGEMENTS AND PRINTING. 

Enlargements may be made from good half-plate positives 
in anv size up to 2’ x 3’ (the latter will need a very good 
original). At the higher magnifications there 1s every 
probability of obtaining a granular appearance on the 
enlargement. This effect may be reduced by moderately 
over-exposing both the original negative and positive and 
greatly over-developing in each case, the correct density 
being restored by reduction, which process largely destroys 
the granular structure of the emulsion which is responsible 
for the mottled appearance of the enlargement. 

Printing is best left to a professional in the majority 
of cases ; he will touch up the negative where required (in 
many cases he has to be specially requested not to carry 
the retouching too far), and will select the best paper and 
toning to suit each case. The making of half-tone blocks 
is, of course, purely a professional's job. 

It is becoming increasingly common for firms to distribute 
to customers real bromide or blue paper prints of their 
goods instead of mere half-tone illustrations. These `“ real 
photos" (as they are generally. termed) can be turned 
out very cheaply bv a large professional firm. and; form 
most artistic and high-class)jadyertisements. 
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Electrical Progress at Home & Abroad. 


Review by our Special Correspondents. 


THE TYNESIDE. 


(" Electrical Engineer " Correspondent.) 


NEWCASTLE-ON-TYNE. 


| 
| 


he outlined the proposals for the establishment of examina- 
tions decided upon by the committee appointed to consider 
these. Subject to the incorporation of the Association, the 
first examination, to be held in four parts, dealing with 


The meeting of Newcastle ratepayers to consider the pro- | alternating current, direct current, life saving, etc., and 
visions of the proposed Corporation Bill has now been held ` lighting. telephones and signals, will be held on March 7 and 


at the Town Hall, and while certain portions of the Bill not 
affecting electrical matters proved to be the subject of 


animated discussion and disapproval, the tramways pro- 


posals received the necessary backing. The chief point of 
discussion was the question of extending the car service to 
Newburn, the estimate of which amounted to £44,035, of 
which £6,300 would he contributed by Newburn. Included 
in that estimate was the amount necessary to buv rails for 
the permanent way, but as these rails were already in stock 
the amount to be actually expended would be considerably 
less—about £4,500. The cost was justified by the existence 
of an untapped population of 17.000 or 18,000 at Newburn, 
and a continuously populated route from NScotswood out- 
wards, vielding a good trafie return. The Newburn Council 
have also held a meeting, at which it was resolved to give 
formal consent to the Neweastle Bill when a formal agree- 
ment embodying terms had been prepared and approved, 
and an undertaking given that it would he scheduled in 
the Bill. The Amalgamated Association of Trainway and 
Vehicle Workers has been held, at which the information 
was given that the membership had been imereased by 85 


14 next. Following this address a discussion took place on 
the best method of connecting underground to overhead 
cables, introduced by Mr. Burrows, in the course of which 
Mr. Vernier, of the Newcastle-upon-Tyne Electric Supply 
Company, Ltd., showed an interesting series of slides 
illustrating the practice of that company in this respect. 
Following this discussion, Dr. Thornton showed, for the 
first time, some experiments on the watering of coal dust, 
using a soap-solution, which will probably have a far- 
reaching effect in mine practice. 


THE MIDLANDS. 


(‘Electrical Engineer” Correspondent.) 


BIRMINGHAM. 


The subject of protective gear is evidently one which 
ix exciting great interest at the present time in the electrical 
engineering community. At last week's meeting of the 
Birmingham Local Section of the Institution of Electrical 
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during the year. One of the benefits secured by the tramway | Engineers, when Mr. G. Harlow gave a digest of the paper 
workers during the year had been that the cleaners had | prepared by Mr. K. Faye-Hansen and himself on “ Merz- 


received an advance of 2s. per week. 
Tyne Shipbuilding. 

With the finish of the lock-out the resumption of Tyne 
shipbuilding has made satisfactory progress. Most of the 
yards report renewed activity, and work in prospect 
indicates a coming boom. The recent Edinburgh conference, 
in which terms of payment were arranged, has been regarded 
on Tyneside with great satisfaction, as it is believed that 
the prospect of another lock-ont has thereby been rendered 
Impossible for several vears. The outstanding feature of the 
week is the announcement that Messrs. Palmers Shipbuilding 
& Iron Company, Ltd., of Jarrow-on-Tvne, has secured an 
order from the British Admiralty for an armoured battle- 
ship-cruiser of the improved Implacable type. The new 
vessel is to have a displacement of 28,000 tons, a length of 
720 ft., a beam of 87 ft., a speed of 30 knots, and a horse- 
power of 80,000. The Jarge-gun equipment will consist of 
13:5 mm. guns. This order will mean the prosperity of Jarrow 
for some time to come, and electrical manufacturers will 
naturally reap considerable benefit in the equipment of this 
huge vessel. 


The Railway Position. 


It is now hoped that the crisis-on the North Eastern 
Railway, which last week appeared to be pointing in the 
direction of a general strike, will be satisfactorily negotiated. 
It is probable that the question of the employment of non- 
Union men will receive careful attention by the company 
when the matter is brought up in proper form by the men 
belonging to the Union concerned. It seems to be the opinion 
that a Company can more easily deal with an organisation 
of men than with casual workers. With regard to the 
immediate cause of trouble at the Walker Gate Railway 
Shops, it is probable that the outcome of a meeting between 
a deputation from the Railway Workers’ Union and the 
management will result in a conciliatory settlement. of 
questions affecting wages and methods of work. 


The Association of Mining Electrical Engineers. 


-The meeting of the Newcastle branch of the Association 
of Mining Electrical Engineers on Saturday, the lth inst., 
was more than usually interesting from the fact that the 


| 


Price Protective Gear and other Discriminative Apparatus 
for Alternating Current Circuits," the discussion was con- 
ducted with more than the average spirit. As the chairman, 
Mr. M. Railing, remarked, the paper was timely, since 
to-day, the protection of life and property has become 
more difficult on account of the large increase in the number 
both of producers and of users of electricity, whilst it has 
become extremely necessary, on account of the many 
lives at stake, and the great amount of money invested. 
It has also become the more necessary, he pointed out, 
because anv failure in the matter of protection would 
mean at the present juncture a serious step back to the 
industry. | 


An Era of Change. 


The perplexities which have to be faced by responsible 
engineers in a rapidly developing industry were dwelt 
upon by Mr. A. M. Taylor, of the Birmingham Electric 
Supplv. Central station. men, he said, especially were 
perplexed by the rapidly changing variations in. the sort 
of protection that had to be brought in. They had no 
sooner installed inverse time-limits over a route than they 
were called upon to put in fixed time-limits, and before 
thev had put in all the latter, something else had to be 
put in their place. They had hardly decided to earth their 
feeder before they were perhaps told that they ought not 
to earth it. He thought the idea of putting in an auxiliary 
resistance, which he believed came from the Westinghouse, 
would prove useful in connection with their system of 
current balances. With regard to cutting out the sections 
of a faulty main, he wished to know whether the apparatus 
acted in such a way as to avoid the throwing out of syn- 
chronous machinery. He thought that the authors in 
giving 6,000 amperes as a maximum show space of current 
when dealing with a plant of nearly 2,000 kw. capacity 
were somewhat under the mark. It appeared to him that 
if the fault occurred close up to the generating station and 
the generating station was really a good one, the short 
circuit current might develop into 30,000 amperes. 


Some New Protective Devices. 


Mr. Taylor added that he had devised a form of relay 
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President. Mr. W. Maurice; of Hucknall Torkard, was pre- (which: would give a more powerful action, the greater the 
sent and gave an interesting speech, in the course of which | drop in voltage. His object was to do without pilot, wires, 
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the laving down of which, when the high-tension ring 
main had already been put down, was a serious and ex- 
pensive matter, and he thought that by the arrangement 
he had devised, discrimination might be secured in a less 
expensive way. He had worked the matter out to 1,000 
amperes current and 2,000 total volts, and had found that 
without getting a dropping voltage of more than about. 
20, momentarily at the far end, he could get discrimina- 
tion between consumers’ premises even a quarter of a mile 
apart. Of course, with long distances, such as they had 
on the North Eastern system, discriminative protection 
became more difficult, and he agreed that the pilot wire 
was eminently suitable for long distances. He had devised 
a switch which would operate in certain cases in one-five- 
hundredth of a second, and which several engineers con- 
aidered quite equal to doing the work required of it. With 
a switch that could operate in that a instead of allow- 
ing the power to rush up to 20 ar 30 times its full value, 
the possibility of doing damage to the generators and other 
things were eliminated. 


Discrimination Difficulties. 


The increasing favour with which protective gear is 
being regarded by power station and supply engineers 
was referred to by Mr. A. D. Chamen, of Cardiff. Engineers, 
he said, are gradually coming round to see that a thing of 
this kind is not only nice to look at, but also something 
necessary. He did not agree with the author that doing 
away with relays and batteries was an advantage, because 
he thought it was very necessary to be constantly testing 
the switchgear. When the Merz-Price gear was installed 
on a system, it was far more necessary to keep the gear in 
proper repair than it was with the overload gear, because 
if the switch should stick, or for any other reason the 
apparatus should fail, the fault would fall back on the 
generator, and if there were not some overload device, the 
result would be a complete shut down. If a battery and 
relays were provided, it was quite easy to go round and 
trip each relav with the finger to see that it operated 
satisfactorily. He did not say that the fault he was speak- 
ing of was characteristic of any particular system. It was 
an inherent fault in any oil switch. Air-gap transformers, 
Mr. Chamen said, were easy to construct and offered no 
ditlicultv in balancing. 1f everv transformer were carefully 
tested they gave no trouble whatever. He believed firms 
were using more and more the air-gap transformers. It 
had the advantage that it could be used on any system 
and of being an absolute standard for all conditions. Of 
course, if the number of tees were too great on one cable, 
there was considerable difficulty in discrimination. He 
believed. it took three motor cars and six men in one case 
testing all day over a large area. With regard to syn- 
chronous plant his experience was that whenever a fault 
had been cleared by the Merz-Price gear, 1t had not been 
known on the system that there had been any fault at all. 
At the most, there had been a slight kick in the apparatus, 
but never any suggestion of the synchronised plant getting 
out of step. 


Prompt Action of the Merz-Price Gear. 


The flexibility of the Merz-Price gear was highly spoken 
of by Dr. Kloss (Siemens Brothers, Stafford). Perhaps the 
greatest advantage in the Merz-Price system, he said, was 
ita capability of cutting out a fault during its development, 
whilst the old schemes of overload time limits or low voltage 
relays would allow a dead short actually to develop before 
they would act. The Merz-Price gear by cutting out a fault 
during development enabled one to repair it before great 
damage was done. With regard to Mr. Tavlor's remark 
on a switch designed to cut the current off in a fraction of 
a period, it was true that by this means the danger of 
mechanical stress being set up in the windings of machines 
and apparatus and also the chance of overheating due to 
the enormous value of short circuit currents might be re- 
duced. Sull, it should not be forgotten that at the same 
time a new danger was introduced by the rise in potential 
which was proportional to the rate of change of current. 
Therefore, he thought one should not go too far in reducing 
the time required for completing the break of current. It 
should in no case be less than a quarter of a period. 
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Increasing Complication Deprecated. 


A plea for simplicity in methods of electrical protection 
was put in bv Dr. C. C. Garrard (General Electric Coni- 
pany). Systems of control, he said, were becoming more 
and more compheated. For each cable, they had one or 
more auxiliary pilot cable and. presently he doubted not 
they would be called upon to use further cables to protect 
these auxiliary cables and so on. “ It reminded him of the 
couplet about the big fleas having little fleas upon their 
backs to bite em . . and so ad infinitum.” He did 
not consider this a fantastic idea, as the keeping of the pilot 
cables in proper condition was very important. They were 
liable to be damaged by mechanical disturbances, atmos- 
pheric effects, ete., almost as much as the main cable. 
Undoubtedly, the great disadvantage of the Merz-Price 
system was the pilot. It was necessary in certain circum- 
stances, but a system which might be designated the 
‘ Merz-Price system run mad with a maze of pilot wires 
everywhere " was to be strongly deprecated. The most 
useful sphere of application of the Merz-Price system was 
the interconnector or any cable in which power might flow 
properly in either direction. For ordinary feeders he thought 
it was not worth while to add the complication of Merz- 
Price gear, as time-limit. overloads, outgoing relays would 
be required on these series and the addition of reverse 
relavs at the far end of the feeder secured suthcient pro- 
tection. If the feeders could be run on duplicates with 
both always connected, then discriminating arrangements 
to cut up the faulty feeder and leave the good one connected 
could be installed without the necessity of pilot wires. 
He fully agreed. with the authors that the best way in 
which. the Merz-Price system could. be applied. was the 
balanced current. system. 


Synchronised Machinery Unaffected. 


Among the matters dealt with by Mr. Harlow in his 
reply was a suggestion of Mr. Taylor's with regard to which 
companies the different figures in the paper applied. Mr. 
Taylor explained that Figs. 13, 16 and 17 were included 
in the original Merz-Price patent, and anyone was free to 
manufacture them. The Westinghouse Company had 
installed many more of these connections than of 21, 22, 
ete., Which were quite recent. Figs. 27 and 28 belonged 
to the British Thomson-Houston Company. With regard 
to synchronising machinery, he had seen where the Merz- 
Price gear was used mains short circuited with 20,000 kw. 
behind them. The short-circuiting occurring between sub- 
stations less than a mile apart, with synchronous machinery 
in each of them, and the only thing they could trace was 
a slight quickening of the overload time limit at the generat- 
ing station. He did not agree with Mr. Tavlor as to the 
extent to which the load would run up on short circuiting. 
On a 6,000 volt system with a feeder approximately six 
miles long the maximum short circuit. current was 15 
times the full load current. On a 11,000 volt system they 
got 25 times the full load current. On large sy stems, such 
as the Clyde Valley or. Newcastle district, if this current 
increased really nothing happened because they were 
already at the saturation point in the transformer. As to 
relays and batteries being necessary for testing purposes, 
he did not agree with Mr. Chainen. 


LANCASHIRE. 


Correepondent.) 


(Electrical Engineer” 


MANCHESTER. 


Work generally continues to be plentiful in the Lancashire 
district. As usual there are rumours of strikes in various 
trades, but these are unlikely to do anv harm. In common 
with other parts of the countrv, the Manchester district 
has been crowded out with cinematograph shows of one 
sort or another, providing a heavy temporary and usually 
unwelcome load for the stations. The supply of material 
for cinematograph arcs has been one of the best paving 
lines developed lately in the electrical business, but as 
usual the anxiety to overstock the market at all costs has 
brought in the cheap and unsuitable article. This is par- 
ticularly so in the matter of the transforming apparatus 
usually used where the supply;is alternating current.C The 
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other day in a small Lancashire town, this supplying of 
over-rated apparatus nearly led to a fire in the cinemato- 
graph box. A transformer and choke coil rated for 60 
amps. on the arc were being used to give about 65 to 70 
amps. After being on circuit five minutes the insulation 
began to smoke and would quickly have burst into fame 
had the smoke, etc., not been noticed in time. The use of 
badly-designed and over-worked material merely because 
in first cost it appears cheap is bad policy at any time. 


but it is particularlv so when the apparatus is to be used 
in such dangerous places as cinematograph boxes, where 


celluloid films and other inflammable material is kept. 
The danger from overheating of transformers, chokers and 
resistances in such places is very much greater than the use 
of voltages above 100 volts. The cinematograph load has 
been variously treated by different station engineers, but 
perhaps the most reasonable is the manner in which it 
has been dealt with in Bury. Here it was recognised that 
the best thing to do was to let the cinematographs disturb 
one another and not the lighting consumers. As all the 
three or four shows in the town were close together, a 
special main was run out to feed them. The cost was 
some £70, and compared very favourably with the cost of 
service from the ordinary mems, while completely over- 
coming the trouble which these shows have brought in 
their train to the smaller stations of maintaining a steady 
voltage. 


The Students’ Section, LE.E. 


The Manchester students of the I.E.E. seem to be 
realising that all electrical engineering is not a question 
of volts and amperes, but a matter of commercial develop- 
ment and organisation. Following upon the paper which 
was to set the Thames on fire, and out of its ashes create 
a perfectly new and vigorous British electrical industry, 
Mr. A. R. Stelling read a paper on * Works org: anisation 
and the reduction of manufacturing costs,” in which the 
latest manufacturing methods were fully and ably dis- 
cussed. As usually happens when the paper is more com- 
mercial and less abstract, there was a very good discussion. 
At their last meeting the students listened to Mr. G. D. I.. 
‘Horsburgh on the large two-cycle gas engine. Mr. Hors- 
burgh is of opinion that the large two-cycle engine is the 
acme of prefection for station work, and considers the 
horizontal form preferable to the vertical. The discussion 
centred round the number of cylinders which the engine 
ought to have (the author claiming that on the score of 
simplicity, the one most important thing in gas enpines, 
the number of cylinders should be reduced to one. the 
required. power being got by tandem or doubling the 
engine). 


GERMANY. 


(‘Electrical Engineer" Correspondent.) 


BERLIN. 


The Berliner Telefunkengesellschaft has secured an order 
from the Government of Uruguay for the erection. and 
installation of 14 wireless stations in the Republic. There 
will be a large public station at Montevideo and four 
smaller public stations at Paso de los Toros, Rivera, Lobos 
and Banco Ingles respectively. There will be nine Govern- 
ment stations, three for the navy and six for the army. The 
latter will be portable stations. The Montevideo station is 
already at work and has a range of 1,200 miles, 


Electric Storm Signals. 


The storm warnings sent from Hambury to coast stations 
and there interpreted by the hoisting of cones are, of course, 
valueless to ships out of sight of the signals. Hence the 
German Government has decided to utilise wave telegraphy 
for the transmission of storm signals and the service is 
already in operation. The great station at Norddeuch will 
send storm-warnings continually as may be necessary over 
the whole of the North Sea. and the western half of the 
Baltic, and twice a day a short weather report over the 
same area. Warnings are, of course, receivable only by 
ships with wireless installation, but fishing fleets which 
include very large numbers of small vessels and are par- 


ENGINEER, 


JANUARY 20,  rort. 


ticularly in danger from storms, should be accompanied by 
at least one wireless fitted veel from which warnings can 
he transmitted to the fishing boats by visual or audible 
signals, 


Resistance of Metallic Powders. 


It is obvious that the resistance of a powder must be 
greater than that of a continuous mass, both for heat and 
electricitv. The fact is the principle of the Branson coherer. 
It has hitherto been supposed that the separation of the 
metallic mass produced more resistance to the passages of 
heat than to that of electricity in all cases. Nernst inferred 
from this that thermopiles were best made with metals 
combining as far as possible good conductivity for elec- 
tricitv with bad conductivity for heat, a condition not 
easily fulfilled. Pfleiderer, of Berlin, has, however, formed 
an exception to the rule in the shape of silver powder, the 
powder that is of the best known conductor of electricity. 


the s 


same hoth for heat and for electricity. 


Telegraph Pole Insulators. 


It is well known that within the last vear or iwo the 
voltages transmitted by overhead wires hes been rapidly 
increasing and has now reached 100,000 and more. The 
result is that the insulators hitherto employed on the masts 
have proved insufficient, and our German engineers are 
filing German technical papers with illustrated articles, 


. with admirable photographs of the streams of sparks 


pouring from the insulators to earth. down mast, and 
indicating both woeful loss of energy and danger to anybody 
approaching the mast. Many researches are in progress. 
The umbrella form of the insulator segments is not sufficient 
with driving rain. Once water has got on the surface, 
protected under ordinary circumstances, with the force of 


the wind it clings to it, aided by the previous presence of 


dust or soot, and is electrified and creeps up higher still. 


The result has been the use for insulators of such powerful 


currents of positively gigantic combinations of shields one 
above another. Even these have proved of doubtful 
efficiency. As regards the material, there seems to be little 
choice between glass and porcelain. Glass is cheaper, but 
loses insulating power more than porcelain with rises of 
temperature, while the actual dielectric capacity 1s about the 
same for the two substances. 


Company Affairs. 


The Elektrizitatswerk Lonza A.G. shows how even with 
cheap water power a dividend is not always assured. For 
the last financial year the company pays no dividend, 


because the carbide and ferro-silicum branches have been 


working at a loss, so that all the expenses fell on the other 
departments. The net loss for 1909-10 was about £24,000, 
which must be added to a loss ofabout £19,000 in the previous 
vear. The total capital is £800,000. 

The old-established Arendals Fosse Kompagnie has 


recently. been put into communication by rail with the 


Boile waterfall, which is in its land, and about 8 miles north 


of Arendal in the extreme South of Norway. Hence it has 


decided to build a large ironworks at Arendal, to be supplied 


with current by the power of the fall for the electrolytic 
production of steel and iron. 


The whole plant is to be 
running hy the end of 1912. There are vast deposits of iron 
ore near Arendal, which have been secured by the company, 
which has also made arrangements for selling any of the 
30,000 h.p. which the fall will provide that do not require 
for themselves. , 


UNITED STATES. 


("Electrical Engineer" Correspondent.) 


New York. 


Electricians in this country are already bestirring them- 
selves in anticipation of the International Exhibition of 
Industry and Labour which is to be held in Turin the second 
week in September next. One of the special features of 
this big gathering in Italy is to be an International Elec- 


trical Congress especially devoted to an exposition of; the 


He finds that the loss of conductivity by disintegration is- 
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applications of electricity, while during the session of this 
Congress there will also be held at Turin the annual meeting 
of the International Electro-technical Commission. On this 
fnendly neutral ground the three great electrical manu- 
facturing nations, America, England and Germany, will do 
their best to outclass each other in a spirit. of amicable 
nvalry. The last International Electrical Congress, which 
took place m Marseilles in 1908, was far from being a 
success, There is no need now to enter into a discussion 
of the reasons which practically caused the Marseilles 
gathering to become a French gathering, pure and simple, 
but these are not likely to operate in the least degree in 
the case of the Turin assembly next September, and United 
States electricians are hoping that Great Britain will send 
all her best men and best exhibits to the beautiful Pied- 
montese city. A suggestion is, it is understood, to be made 
te the effect that a small joint committee of the American 
Institute of Electrical Engineers and the English Institu- 
tion shall endeavour to discuss the matter of delegates and 
exhibits: and af this could be done the view here is that 
excellent results might be achieved. One of the special 
subjects suggested for discussion by such a joint committee 
is that of devising a practical method for co-ordinating the 
work of the Elec ‘trical Congress and the Electro-tec hnical 
Commission to the advantage of both ; and this is a matter 
which might well be taken in hand at once on both sides 
of the Atlantic, 


The Electric Railway Situation. 


Some very frank reflections were put before the recent 
meeting at. Boston. of the New England Street. Railway 
: lub by Mr. T. N. McCarter, President of the Public Service 

Corporation of New Jersey. He was dealing with monopolies 
from the point of view of the public, and he got as far 
back as those manœuvres which were adopted by King 
Charles I. of England. when he could no longer induce 
Parhament to provide him with those funds which he spent 
with so prodigal a hand. Charles filled his purse. it will be 
remembered, by granting monopolies; and the people 
who secured these monopolies began, as monopolists will, 
to supply inferior merchandise at enormous prices. Mr. 
McCarter’s point, in getting back to Charles’ day, was to 
suggest that in a modified and restricted kind of way, we 
have been getting back into the neighbourhood. of that 
spirit. The essential rights that Englishmen lield dear, he 
sud, were the right of personal liberty, the right of private 
property, and the succession to the throne. When this 
country was established its founders brought with them 
the right of personal liberty, and gained it through the 

war of the Revolution in better form than the Englishman 
h: ad ever acquired it, and the right of private property. 

We discarded the right of kings to rule, and established 
onur government. on. an entirely different. basis. In. the 
course of time public means of transportation and quasi- 
publie services (like furnishing light and gas) came to be 
Necessities, and privileges were granted bv the sovereign 
power of the State for their development. Isn't it perhaps 
a littl true that. speaking broadly, the character of those 
rivits was mistaken a little by the people who received 
them ? isnt it true that many of our predecessors, or 
even some of us, if we have been in the business long 
enough. faled to appreciate that these rights did not 
Plone to that class of private property rights which we 
brought with us from the old country, but that they 
combined a species of public and private right ? ” But if 
this were so—and there is no doubt that Mr. McCarter 
went no further than the truth—it is equally a fact that 
in our case the monopoly holders soon came to a sense of 
rivit and justice, and, at any rate during the last 10 vears 
or thereabouts, there has, except perhaps in a few individual 
cases, been little to complain about. Matters have, in fact, 
reacted perhaps a little too strongly, and Public Service 
Commissions are becoming, if anything, too exacting, and 
in one respect they are making; in Mr. McCarter’s view 
(and he is by no means alone in it), a gigantic blunder. 
Tovey are seeking not only to supervise. but to administer 
and the legislation which is seeking to achieve this end is 
ai seeking to repudiate the obligations of old under- 
takings Which are likely to come under the administrative 
powers thus acquired. Senator La Follette is proposing 
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legislation which, if applied. to the steam railroads of 
the United States, would create wholesale disaster. 
There are S13,000,000,000 of securities im the steam 
railroad corporations of the country, and he proposes 
by re-valuation to show that they are not worth more than 
S7.000.000,000 ; and if his proposal is carried, there will 
be $6,000,000,000 wiped out of existence without a cent 
of compensation. Here other rights than monopoly rights 
come into view, for it is the holders of these stocks among 
the public upon whom the real disaster would be wrought. 
And here another aspect of the case crops up. Mr. MeCarter 
said that of 80 companies at work in Massachusetts 40 
paid no dividends and the remainder averaged 6°,. If 
that is the best that properties of that kind are to be 
allowed to earn, the industry, in Mr. MeCarter's opinion, 
is not justified. The Boston Elevated Railway rec ently 
issued a pamphlet showing that expenditure had risen 
during the last few vears from 820,000,000 to $80,000,000, 
If they are to be limited, as is proposed, to any such us 
as 2", or 6",, or even 7°, what, asks Mr. McCarter, 
the ynducement to put in $60,000,000 of new money » 
a few vears ? Then there is the gigantic New York enter- 
prise known as the McAdoo tunnel system, connecting New 
York and New Jersev. ©“ Edo not think.” said Mr. McCarter, 
‘that I am making any statement that cannot be verified 
when I say that at the present time thev are barely earning 
the interest on their cost, because perhaps they are not 
fully completed, but if such a property as that is to be 
limited, as La Follette would limit it, to 5 or 6°,. what 
under heaven is the use of building any such thing ? Better 
by far to leave one’s money in the savings bank and let 
it draw 4^, while vou sit at home and read your news- 
paper, than to put it in the bottom of the Hudson River 
and take the chances whe n it gets to. be prosperous of 
having it give vou 6°); go through lean vears that all 
properties have at the start ; bear the burden of that, and 
then. when prosperity comes, have the screws turned on 
at 6 or 7°,. No better wavs to kill enterprise or to stop 
building conveniences for public use could be invented. 
"hall we sav that these properties shall not pav a return 
attractive to investors, and shall we sav that over and 
above that return. they shall not be enabled to earn a 
surplus for a rainy day ? Shall not ordinary rules that 
pertain to common business prudence that a man would 
use about the management of his own affairs, whether he 
keeps a grocery store, runs a bank, or is in any other walk 
of commercial hfe, pertain to our business as well? If 
such is not to be, our industry must stagnate, and tlie 
publie will quickly suffer as a result thereof." 


The Gas-man's Bluff. 


The modern development of cheap hydro-electric energy 
and gigantic high-tension transmission enterprises free this 
country to some extent of the competition between gas 
and electricity, which appears to be such an everyday 
feature in the lighting arrangements of England. Moreover. 
the American people take as naturally to electricity as 
they do to clam chowder or pumpkin pie, while in the Old 
Country folks have, as it were, to be educated up to it. 
But where the competition does exist, the gas concerns 
of the United States are quite as modest as those of Great 
Britain. In Chicago the Peoples’ Gas Light and Coke 
Company has long enjoyed a good deal of a monopoly. Of 
recent times, however, they have begun to get nervous 
with regard to the development of the metal filament lamp, 
and the continually increasing number of stores and private 
residences which are giving up gas in favour of electricity 
has moved the company to institute a gas campaign on 
lines which have the merit of being humorous as well as 
novel. They have taken to sending out a small army of 
salesmen to offer a chemically treated mantle giving an 
amber light. a burner, fitted with the insidious by-pass. a 
chimney, and a shade, for the inclusive sum ot 6s. 8d. By 
wav of preliminary thev made a great feature in the news- 
papers of calling attention to this enterprise as enabling 
gas consumers to use the amber-coloured light in place of 
the amber-coloured glasses " which oculists so often recom- 
mend `! By allowing customers to test these brand new 
devices in their own homes, side by side with their own 
worn-out mantles, the salesmen have managed to dispose 
of many hundreds of amber lights; leaving his customer 


74 THE ELECTRICAL ENGINEER, JANUARY 20, 


IQII. 


to discover, at his leisure, how rapidly these mantles 
depreciate under constantly varying gas-pressures. But it 
is significant of the straits in which the gas-men find them- 
selves when they are reduced to bluffing unsuspecting 
householders in buying amber lights in ‘order to compete 
with the white-light tungsten. 


Electric Vehicle Exhibition. 


The electric vehicle will be an especially prominent 
feature of the National Automobile Show which will be 
held in Chicago from January 28 to February 4. The scene 
of the exposition will, as usual, be the Coliseum, and the 
show ground will also embrace the Armoury of the First 
Regiment as well as the Coliseum Annexe. A special feature 
will be made of demonstrations showing the radical improve- 
ments that electric vehicles have undergone during the past 
few years both in respect of cars for pleasure purposes and 
of wagons for commercial use. In the former section there 
will be an excellent display of coupe and brougham models 
with enclosed steering and control for winter use, as well 
as a representative selection of runabouts and other cars 
for summer. With regard to electric delivery wagons 
operating data will be available showing that the electric 
commercial motor vehicle possesses manifold advantages 
over every other form, while in the matter of trustworthiness, 
upkeep and’ freedom from. all risk or danger, it excels 
them beyond all risk of comparison. The electric 
vehicle companies taking part in the exhibition will include 
the Woods Motor Vehicle Company, the Columbia Motor 
Car. Company, the Baker Company, the Studebaker 
Boothus Company, the Babcock Electric Carriage Company, 
the Anderson Company, the Ranch and Lang Company, 
the Hupp-Yeats Electric Car Company, the Ohio Electric 
Car Company, the Broc Electric Vehicle Company, the 
Waverley Company, the General Vehicle Company, and 
the Lansden Company. 


The Electrician in Public Life. 


Professor Dugald Jackson has evoked considerable 
discussion by publicly deploring the fact that electrical 
and mechanical engineers so conspicuously fail to take 
any adequate part in public life. They take, he says, no 
share in political activities nor in the solution of social or 
economic problems ; and he sees the source of this narrow 
outlook in the failure of school directors properly to ap- 
preciate the position which modern engineers might hold. 
It is said that the engineers are too busy in working and 
directing the economic advances of civilisation to afford 
attention to the way in which political and civic activities 
are guided ; but this answer Professor Jackson regards as 
inadequate. '* The lawyers, the physicians, the merchants," 
he says, “ are also busily engaged in affairs of importance, 
and they might make a similar excuse for abstaining from 
political and social activity; im which case, I think 
we must all admit, our forms of government would 


soon break down from want of adequately 
trained and disinterested leaders. This rather 
general failure of the engineering graduates to 


keep a wide-open eye on the political activities of our 
land is a serious fault that must be laid at the door of our 
education. That this is a fault which may be corrected 
is apparent when one thinks of the number of graduates 
of the Polytechnic School in France who have not only 
become distinguished in science and engineering, but have 
also made strong impression on the nation’s affairs. How- 
ever well a man knows the physical and mathematical 
sciences he cannot make the most of his abilities as an 
engineer unless he also understands the human character.” 


Some Great Power Projects. 

A number of important power projects are at the present 
moment in the preliminary stages of execution. A colossal 
scheme, covering an area of country 1,200 miles long by 
150 to 200 miles wide, which has been recently organised on 
the west coast of Mexico, promises to revolutionise mining, 
agriculture, manufacturing, transportation, and lighting 
in the great section extending from Guaymas to Santiago. 
Plans for the beginning of construction work on three 
enormous dams on the Mayo, Humaya and Santiago Rivers, 
all flowing into the Pacific Ocean, have been completed 
by the Mayo River Power & Land Company, a corporation 
composed largely of Colorado men. The three plants, it is 
estimated, will cost $6,000,000. The company claims to 


have secured the sole power rights on the Mayo, Humaya, 
and Santiago Rivers from the Government, and owns 
115,000 acres of agricultural, mineral, and timber lands. 
Its concessions and holdings are valued at $7,500,000. 
One of the most interesting features of the project is the 
fact that contracts have been closed for the furnishing of 
electric power to the Harriman lines in Mexico. The 
Southern Pacific in Mexico is planning to electrify some 
at least, of its lines. The transmission lines will extend 
from Guaymas to Santiago. It is further announced from 
New Mexico that definite steps have been taken looking 
to the installation of a large hydro-electric plant to be 
operated in connection with the Elephant Butte dam and 
land reclamation project that is now being constructed by 
the Government. The Water Users’ Association, which is 
composed of the land owners of the Rio Grande valley who 
will irrigate from the big water storage and canal system 
which the Government is putting in, has had an investi- 
gation made of the proposed hydroelectric project by 
competent engineers. One of. the engineers in a recent 
report said that the cost of installing the hydroelectric 
plant and constructing electric transmission lines down 
the valley on both sides of the river would be approxi- 
mately $326,000, or an average of $27 per acre for the land 
that 1s to be irrigated. The prime object of the hydro- 
electric enterprise is to provide power for operating irrigating 
pumping plants where the water cannot be placed upon the 
land by means of gravity. In addition to providing power 
for operating the pumping plants there will be a large 
surplus of electrical energy available for the use of private 
industries and municipal service covering a big scope of 
territory on both the American and Mexican sides of the 
Rio Grande. Then again, one of the greatest projects yet 
undertaken in Kast Tennessee will soon be under way on 
the Chuckey River, at Erwin, where the Nola Chuckey 
Power Corporation, which was organised for the purpose 
of developing the water power at that place, is preparing 
to erect a mammoth dam. The dam will be 750 ft. long 
and 35 ft. lugh, with a bulkhead 100 ft. long and five 9-ft 
feeders, cach 1,500 ft. long. A water wheel will be installed 
to accommodate 13,000 h.p. in generators. Meanwhile the 
modern new municipal lighting and power plant of Rich- 
mond, Virginia, generating about 4,000 h.p., is being com- 
pleted. The plant includes a 3,000-ft. dam across the James 
River. At present there are three 600 h.p. turbines installed, 
with a steam plant including two 1,000 h.p. turbines of 
the Curtis vertical type. The generators, boilers and pumps 
form a complete plant independent of the water-driven 
system. There are also two motor-generator exciter sets 
and switchboards for the operation of station apparatus 
and outgoing lines, and another switchboard for the opera- 
tion of street lighting circuits. The arc lights will be 
operated by means of 11 constant current transformers of 
100 lights capacity each. 


Boston Elevated’s New Plant. 


The Boston Elevated Railway Company has awarded 
the Stone & Webster Engineering Corporation, of Boston, 
a contract for the erection of a power plant of 30,000 kw. 
initial capacity on the company’s property in South Boston. 
Two 15,000-k.w General Electric turbo-alternators will first 
be installed, with the necessary boilers, coal-handling 
equipment and auxiliaries. About a year ago the company 
purchased a tract of 25 acres on the harbour front between 
the plants of the Boston Edison Company and the Wal- 
worth Manufacturing Company. Under the plans of Stone 
& Webster the company will be relieved from the necessity 
of purchasing outside power for a year or two, with ample 
opportunity for future extensions. A modern coal plant 
will form a part of the station service and a storage capacity 
of 100,000 tons will be provided on the property, which 
has a water front 800 ft. long. The construction of the new 
plant at South Boston will mark a radical change in the 
methods of power supply on the Boston Elevated system, 
which now consists of about 500 miles of track, serving a 
population of over 1,000,000 people in the Boston metro- 
politan district. The present power supply is in the main 
from direct-current stations located at various points on 
the water front and rivers in the Boston district. The 
completion of the new plant will require the installation 
of extensive transmission line and sub-station facilities, 
with many probable rearrangements of the feeder system. 


Business 


LIGHTING AND GENERAL. 
HOME. 


Beprorp.—-The Town Council have decided on the following 
revised tariff for public lighting :--Flame arc lamps, replaced by 
2 incandesecnts at. 11.30 p.m., £19 per annum; white arcs, 
replaced by 2 incandescents at 11.30 p.m., £24 10s. ; 50 c.p. 
lanterns " police," £3 16s. 6d. ; 25 c.p. lanterns ** police," £2 9a. ; 
1 00 c. p. lantern" police," £6 11s. 6d. ; 50 c.p. lanterns ordinary, 
£2 1*5, 64. ; 25 c.p. lanterns ordinary, £1 188. ; 100 c.p. lanterns 
ordinary, £5 2s. 6d. 

BurcuToN.—]It is proposed to expend £108 in renovating and 
re-arranying the system of electric illumination at the entrance 
to the Aquarium. 

Bery.- The Town Council have decided to allow the following 
discounts off all accounts for the supply of current for lighting 
purposes as from April 1 next, viz., a discount of 84°, (or 4d. 
per unit) to all persons paying their accounts within one month 
from their delivery, and a further discount to be calculated 
yearly on March 31, as follows :—To consumers of 250 units and 
under 1,000 units per annum, 4d. per unit; to consumers of 
| (000 units and under 2,000 units per annum, jd. per unit; to 
consumers of 2,000 units and over per annum, ld. per unit. 

DiwuisH.-- A local correspondent writes that the Dawlish 
Electric Light Company are making a big move in order to bring 
their scheme into operation at the earliest available moment. The 
requisite number of shares have been taken up, a site for the 
generating station has been purchased in Brook-street, the Buard 
of ‘Trade has given permission for an overhead system, and the 
Enginer, at a meeting held last week, informed an inquirer that 
the whole will be ready for using in May. There will, no doubt, 
be a keen competition between the two companies. The Gas 
Company does not intend being left behind in offering the town 
a good supply of gaa. 

busiix.—The City Council have requested the Lighting 
Committee to take into consideration the possibility of making 
provision in the estimates for the next financial year for the 
hyhting by electricity of the following thoroughfares, in which 
the necessary mains have already been laid down, viz., Fleet- 
xtreet, Temple Bar, East and West Essex-street, Anglesea-street, 
Eu-tace-street, Fownes's-street, Bedford-row, Fishamble-street, 
Ceciha-street, Cope-street, Crown-alley, and Crow-street ; also 
to consider what can be done in other wards as well. 

Dc spere.-—An agitation is afoot to have electricity introduced 
in all the warehouses in Dundee Harbour, and the matter is to 
be brought before the Harbour Board. 

GREENOCK.— As regards the proposal of the Town Council to 
place £1,929 of the electricity surplus from last year, to the 
Burgh rate fund, the Secretary of State for Scotland has written 
to say that the whole amount should be placed to reserve. The 
decision is looked upon with disfavour, and it is proposed to 
appoint 4 deputation to wait upon the Secretary on this matter. 

ISVERKEITHING.—The Town Council have given their consent 
to the Fife Tramway, Light & Power Company, Ltd., applying 
to the Board of Trade for a Provisional Order to produce, supply 
and distribute electricity for lighting purposes within a large 
arca, including this burgh. 

L«svUNcEsTON.— The proposal of Messrs. Purves to float a 
company to generate and distribute electricity has gone a step 
further. The moditied agreement, whereby the promoters under- 
take to apply for a Provisional Order, has been submitted to 
counsel by the Town Clerk. 

NELSON.— The Town Clerk of Burnley has written to the Town 
Council here sugvesting that the proposed bulk supply of elec- 
tricity to the Briertield Urban District Council should be limited 
to purposes other than tramways, and that the Order of the 
Baard of Trade authorising such supply should be limited accord. 
invlv. Jt was resolved that the letter be forwarded to Messrs. 
Sharpe, Pritchard & Company, Parliamentary Agents, for their 
consideration. 

Ovcpaam.—The Town Council have decided not to convert 
their electricity svstem to high tension for the present, but to get 
ont specitications for a 1,200 kw. turbo-generator set, as addi- 
tonal plant is required for the growing demands. 

Rnuvr.— Reporting on the economies realised, thanks to the 
pew plant laid down, Mr. E. H. Wright, the electrical engineer, 
toid the Council that the cost of working during December had 
been reduced to £64 3s. 3d (for 19,382 units) as compared with 
€110 94, 6d. on the old system, or a reduction from 1:3d. per 
unit to 74d. per unit. As a result, it is probable that all charges 
will now be met out of revenue and a small net surplus realised. 

T&rRo.—1t has been decided to abandon the project of 
applving for a Provisional Order with the idea of promtiong an 
electric lighting company. 

UXxBRIDGE.—St. Andrey's Parish Church is now lighted by 
electricity in place of gas. 

WiscHESTER.— The Town Council have come to terms with 
the Electricity Company for the purchase of the undertaking for 
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£91,000. It is proposed to proceed with the business by the pro- 
motion of an Act of Parliament. 

Y ARMOUTH.—Sufficient customers in the vicinity of Elmhurst, 
Lowestoft-road, Gorleston, have been secured to justify laying a 
cable there at a cost of £88. 


OVERSEAS. ° 


BRISRANE.—An Order of the Governor in Council has been 
published authorisng the Rockhampton Harbour Board to 
supply electric power and light within the area under its control. 

CONSTANTINOPLE. —In connection with the invitation for 
tenders for the construction and working of electric tramways in 
Adrianople, and for the distribution of electrical energy in the 
sandjak of Adrianople, H.M. Embassy at Constantinople have 
now forwarded a copy of the cahier des charges in this con- 
nection. A deposit of £T5,000 (£4,500) will be required from each 
tenderer, who must also supply proof of hia financial and tech- 
nical capacity for the work. "Tenders will be received at the 
Ministry of Commerce and Public Works, Constantinople, up to 
2 p.m. on March 15, 1911. 

Pretoria.—Licences have been granted to the Rand Mines 
Power Supply Company, Ltd., of Consolidated. buildings, 
Johannesburg ; the Victoria Falls and Transvaal Power Com- 
pany, Ltd., of 2, London Wall-buildings, London, E.C., and 
Consolidated-buildings, Johannesburg ; and to Mr. Howard Pim, 
of Exploration-buildings, Commissioner-street, Johannesburg, 
authorising them to erect generating stations, and to supply 
electric power in certain districts of the Transvaal up to maximum 
amounts annually of 600 million, 500 million, and 400 million 
units respectively. 

THE Haave.—A project is on foot for the establishment of a 
central electric generating station in the East Friesland district. 
The municipalities concerned comprise a population of 35,000. 
It is also noted that the tramway from Hoorn to Enkhuizen is to 
be electrified, and that the work should be finished in two years. 

WELLINGTON, NEW ZEALAND.—The Government have printed 
reports by the Engineer-in-Chief on hydro-electric power genera- 
tion, and by Mr. Lawrence Birks on hydro-electric power pro- 
posals in New Zealand. 


TRACTION. 
HOME. 


ABERTILLERY.—The District Council and that of Nantyglo 
and Blaina are memoralising the Examiners of Private Bills in 
opposition to the Western Vallevs (Monmouthshire) Railless 
Electric Traction Scheme passing the Standing Orders stage. 
The memoralists complain that the Parliamentary notices for 
the Bill did not, as required by Standing Order 5, specify the 
lands in or upon which the generating station is intended to be 
constructed, nor were notices served, as required by Standing 
Order 15, upon the owner, lessee, and occupier of every dwelling- 
house situate within 300 yards of the lands in or upon which 
the generating station may be constructed. Notwithstanding 
that the Bill provides for the construction of a generating 
station, no clause is inserted in the Bill, as required by Standing 
Orders 139 and 187, defining the lands upon which the generating 
station is to be constructed. On these grounds the memoralists 
ask that the Bill should be reported as having failed to comply 
with the Standing Orders. 

BrLvTH.—-AÀ conference is to be held between the local authori- 
ties of the district-—Bedlington, Aslington and Newbiggin—with 
a view to establish an electric tramway system linking up these 
various localities. 

CRovDoN.-—The London, Brighton and South Coast Railway 
Company has informed the Crovdon Corporation that in the 
event of the present electrification scheme being successful and 
the necessary facilities being given the new system will be 
extended to Croydon. 

SCARBOROUGH.— [he Scarborough Electric Tramways Com- 
pany, Ltd., was fined last week 1Us. per day for 28 days during 
which they neglected to run a reasonable service of cars for the 
publie convenience as ordered by the Board of Trade. 

STRATFORD.—A petition, signed by 959, of the inhabitants 
of the Lake House Estate, Woodlands-avenue, and Mornington- 
villas, asked that the electric tram service should be continued 
from Forest Gate to Wanstead. 


OVERSEAS. 


Batavia.—The Oost Java Stoomtram Maatschappij proposes 
to extend and improve the steam tramway from Oedjong to 
to Sepandjang. Electric traction is to be introduced, and a 
section of line laid between Simpang and Goebeng. 

WiINNIPEG.— Messrs. Mackenzie & Morris have applied to the 
Manitoba Government for additional water power righta on the 
Winnipeg River, north of Lac du Bonnet. 
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Electrical Contractors’ Section. 


A Survey of New Things and Business Prospects. 


NWOTIOE. 


^ Contract and Miscellaneous Advertisements shouid reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, B.C. 


CONTRACTS. 
METROPOLITAN BOROUGH OF HAMMERSMITH. 


The Borough Council invites tenders for the suppiy of the 
following :— 


(a) One 3,000 kw. Steam Turbine Generating Set with 
Condenser. 


(b) E.H.T. Feeder Mains and L.T. Distributing Mains. 


Specifications and Forms of Tender can be obtained from 
Mr. G. Gilbert Bell, Engineer and Manager, Electricity Depart- 
ment, 85, Fulham Palace Road, W., upon payment of One 
Guinea, which will be returned upon the receipt of a bona fide 
Tender. 

Sealed Tenders, endorsed “ Turbine " and “ Mains " respec- 
tively, must be delivered to me at the Town Hall, not later 
than 4 p.m., on Wednesday, January 25th, 1911. 

The Council does not bind itself to accept the lowest or any 
Tender. . 
H. THOMPSON, 

Towns Clerk. 
Town Hall, Broadway, 


Hammersmith, W., 
January 14th, 1911. 


COUNTY BOROUGH OF WEST HAM. 


TENDERS FOR SUPPLIES, 


‘The Council hereby invite TENDERS for the SUPPLY of 
PAPER INSULATED CABLES. 

LR. COVERED WIRES AND CABLES. 

ENGINE ROOM STORES. 

CHEMICALS. 

A.C. HOUSE SERVICE WATTMETERS. 

ELECTRICAL FITTINGS AND ACCESSORIES. 
ELECTRIC MOTORS (SINGLE AND TWO.PHASE). 


Forms of tender and further particulars may be obtained of 
the Electrical Engineer, 84, Romford Road. Stratford. E. 

A deposit of £1 will be required in respect of each form of 
Tender, which will be returned on receipt of a bona tide Tender. 

NoTE.—No tender will be considered unless the same is 
delivered at the Office of the Town Clerk, Town Hall, West Ham, 
F., in the envelope supplied, by registered post, not later than 
12 o'clock noon on Tuesday, January 31, 1911. 

The Council do not bind themselves to accept the lowest or 
any tender. The contractor will be required to enter into a bond, 
with sureties, for the due performance of the contract, and no 
goods, materials, etc., will be ordered under anv contract until 
such bond has been duly executed. i 

The contractor whose tender is accepted, and with whom a 
contract is entered into, will be requircd to pav to the whole of 
his workmen such rate of wages, and observe such hours of labour, 
as are recognised by the Workmen's Trade Unions, and in force 
at the time of signing the contract. In the event of anv breach 
of such agreement, the Council will enforce the penalty clause 
in its entirety. ` 


ETc. 


By order of the Council, 
FRED. E. HILLEARY, 
Town Clerk. 


Town Hall, West Ham, F. 
January 13, 1911. 


APPOINTMENT. 
Z E AL AN D. 


N B 


ELECTRICAL ENGINEER. 


The Covernment of New Zealand invite applications for the 
position of an ELECTRICAL ENGINEER for public works. 
Salary £800 per annum. 

Successful applicant to pay his own expenses of removal to 
New Zealand. 

Application subject to the Classification and Superannuation 
Act. 
well as Electrical quahfications. 


Preference given to applicants possessing Hydrauiic as 


Applications, the last day for receiving which is February 7, 
1911, to be made to the Hran COMMISSIONER FOR NEW ZEALAND, 
13, Victoria-street, S.W., on forms to be obtained from him. 


CONTRACTS OPEN. 
HOME. 


ANNFIELD PLAIN, NEWCASTLE.— lenders are invited for 
completing the electric installation at Mr. R. J. Bloom's Electric 
Theatre. Particulars from Mr. L. H. Armour, 16, West-street, 
Gateshead. January 23. 

BIRMINGHAM.—City Tramways Committee invite tenders for 
glass ; iron and steel; leather and rubber goods ; cotton waste, 
white rags, sponges ; paints, varnishes, etc. ; springs; electrical 
sundries ; oils, greases, etc.; chemists' sundries; iron and 
steel castings; malleable iron castings; insulating materials ; 
brushes; files; ironmongery; bolts and nuts, washers, etc. 
Forms from the General Manager. January 30. 

BourNEMoUTH.—The Corporation Tramways Committee 
invite tenders for the supply for the year ending March 31, 1912, 
of iron and steel; iron and steel castings ; malleable iron and 
steel castings ; ironmongery ; bolts and nuts; glass; paints ; 
leather and rubber goods; electrical sundries; insulating 
materials. Specifications (5s) from the General Manager. 
February 13. 

LONDON, CAMBERWELL.—The Borough Council invite tenders 
for (S) electric lamps, incandescent and other gas fittings. 
Particulars from the Clerk. January 23. 

LoNpoN (for Calcutta).—The directors of the Calcutta Electric 
Supply Corporation, Ltd., invite tenders for the supply, delivery 
and erection at their new sub-stations and at the Cossipore 
Station of (specification No. 11), combined H.T. and L.T. 
switchboards tor the sub-stations, and (No. 12), switchboards 
for Cossipore. Specifications (42s.) from the Secretary, Salisbury 
House, London Wall, E.C. February 6. 

Lonpoy, HaMwwEnsMiTH.— The Borough Council invite tenders 
for the supply of (a) one 3,000 kw. steam turbine generating 
set with condenser; (5) E. H. T. Feeder mains and L.T. 
distributing mains. Specifications (21s.) from the Electrical 
Engineer. January 25. 

Turton.—The District Council invite tenders for the supply 
and erection of bare copper overhead mains, poles, etc., for 
electric lighting Bromley Cross area, Bradshaw-road, etc. 
Specifications (£10 10s.) from the Electrical Engineer, Council 
Offices, Bromley Cross, near Bolton. February 20. 

West Ham.—The Borough Council invite tenders for the 
supply of paper insulated cables, I R covered wires and cables, 
engine-room stores, chemicals, A C house-service wattmeters, 
electrical fittings and aecessories, electric motors (single and two- 
phases) ^ Specifications (203.) from the Electrical Engineer. 
January 31. 


OVERSEAS. 


ADRIANOPLE.— The Turkish Ministry of Public Works invite 
tenders for a concession for the construction and working of 
electric tramways in Adrianople, and for a concession for the 
provision of electric light in the Sandjak of Adrianople. The 
concessionaire will have the right to erect hydro-electric works 
on the banks of the rivers Maritza, Arda and Tundja. Tenders, 
which will be opened on March 15, should be addressed to 
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MAJOR & CO. LTD. 
Sculcoates, 
HULL. 


** Monsieur le Ministre du Commerce et des Travaux Publics,’ 
Constantinople. Local representation is essential in the case of 
Turkish Government contracts. 

ANTWERP.—The Municipal authorities invite tenders for the 
supply of carbons for arc lamps, in two separate lots. A deposit 
of 1.000 frs. (£40) will be required for lot 1, and a deposit of 
600 frs. (£24) for lot 2. Tenders must be sent in sealed envelopes 
to the Burgomaster, HÓtel-de-Ville, Antwerp, to arrive not later 
than January 20. The cahier des charges may be obtained (price 
50 c.) at the Hótel-de-Ville, Antwerp. : A copy may be seen by 
British makers at the Commercial Intelligence Branch of the 
Board of Trade, 73, Basinghall.street, London, E.C. 

CoNSTANTINOPLE.— The Ministry of Public Works invite 
tenders for a concession for the construction and working of 
electric tramways in Adana, and for a concession for the dis- 
tribution of electrical energy in the vilayet of Adana. The 
Concessionaire will have the right to erect hydro-electric works 
on the banks of the Upper Selboun Tchat River. Tenders, which 
will be opened on March 14, should be addressed to '* Monsieur 
le Ministre du Commerce et des Travaux Publics," Constantino- 
ple, from whom the conditions, etc., can be obtained on payment 
of 98. Local representation is necessary. 

CoxsTANTINOPLE.— The Ministry of Agriculture, Mines and 
Forests, Constantinople, for the supply for the Cozli-Kilimli 
Railway of:—(1) 8,550 metres of Vignoles rails weighing 20 
kilogrammes per metre, with accessories for the same; (2) 
three locomotives of 125 h.p., with a gauge of 1-065 metre ; 
(3) 98 coal trucks, of which 80 are to be brakeless and the reet 


provided with brakes. Delivery is to be made at Cozli or Kilimli |, 


not later than March 10 next. No date is mentioned to which 
tenders will be received. For further particulars application 
should be made to the above-mentioned Ministry. Local 
representation is necessary. 

MELBOURNE.—Tenders will be reccived by the Postmaster 
General's Department, 51, Spring-street, Melbourne, up to noon 
on March 14, for the supply and erection of installations for 
wireleas telegraphy on Thursday Island and on the coast of 
Papua. A deposit of £100 will be required with each tender. 
Local representation is necessary. For copies of the specifications 
and forms of tender in regard to both of the foregoing contracts, 
application should be made to the High Commissioner in London 
for the Commonwealth of Australia, 72, Victoria-street, S.W., 
where also preliminary deposits may be paid. 

MELBOURNE. —Tenders will be received at the office of the 

ty Postmaster-General, Melbourne, up to 3 p.m., on 
February 21, 1911, for the supply of 29 miles of lead covered, 
paper insulated telegraph cable (Schedule No. 404). A deposit 
of 5°, of the amount of the offer up to £1,000, and 24% of tke 
amount beyond that sum will be required with each tender. 
Local re tation is n . For copies of the specification 
and form of tender, application should be made to the High 
Commissioner in London for the Commonwealth of Australia, 


72. Victoria-street, S.W., where also preliminary deposits may | 


be paid. 

Mersovrne.—The Deputy Postmaster-General, Melbourne, 
a^ follows :—(1) Up to 3 p.m. on February 28, for the supply of 
a motor generator and accumulators (Schedule No. 408). (2) Up 
to 3 p.m. on March 7, for the supply of 10,000 telephone pro- 
tector (Schedule No. 431). A deposit of 59, on the first £1,000, 
and of 24°, on each £1,000 above that sum will be required with 
each tender. Local representation is necessary. For copies of the 
specifications and forms of tender in regard to both of the 
foregoing contracte, application should be made to the High 
Commissioner in Londo. for the Commonwealth of Australia, 
72, Victoria-street, S.W., where also preliminary deposits may 
be paid. Copies of the specifications may be seen by British 
makers at the Commercial Intelligence Branch of the Board of 
Trade, 73, Basiughall-street, London, E.C. 


PrRTH.—Tenders are invited by the Minister of Public Works 
of Western Australia for the supply, delivery, and erection of 
electrical pumping machinery (Contract No. 75). Tenders 
will be received by the Hon. the Minister for Works, Public 
Works Office, Perth. Western Australia, up to February 28, 
1911. Copies of the condition of contract, etc., may be obtained, 
on payment of £1 1s., from tho Contractor’s Room, Public Works 
Office, Perth, Western Australia. 

SAN "THoMÉ, PonTUGUESE West Arrica.—The Munici- 
pality invite tenders for (5) the supply of electric light and 
hr zem 250 milreis (about £56). Town Hall, Jan Thomé. 

c ‘ 

SHANGHAI.—The Municipal Council invite tenders for the 
supply and delivery c.i.f. Shanghai, Contract No. 9. High 
tension (6,600-volt) three-core cable, stoneware troughing. 
bitumen, etc. Specifications, etc. (4Us.) from Preece, Cardew & 
Snell, 8, Queen Ánne's Gate, Westminster, S.W. January 26. 


TENDERS ACCEPTED. 


Bethnal Green.— Installing Telephones in Municipal Buildings. 
National Telephone Company —£74 12s. 6d. 

London County Council.—Electric wiring materials for 23, 
Belvedere-road, Edison & Swan, United Electric Companv, Ltd. 
—£376 15e. 1d. 

Pendlebury and Swinton.—Cables. Messrs. Callender's Cable & 
Construction Company— £218. 


OPENINGS FOR TRADE. 


Plant, Wiring, Fittings, Accessories, etc. 


TOWN COUNCILS. 
Agreed upon. 

Bury: Corn Exchange, wiring, etc. 
Carlisle: Extensions, mains, etc. 
Cheltenham : Plant extension. 
Hull: Extensions to Sculcoates. 
Oldham: Extensions, plant. 
Southampton: Lighting extensions. 
Swansea: Lampe, 200 and 400 c.p. 
Wolverhampton: Extensions— £15,650. 


Worksop: Meters. 

Contem plated. 
Dover: Extensions to St. Margaret's Bay. 
Hastings: Lighting extensions--—£2,083. 
Harrogate: Lighting extensions. 
Leigh: Plant extensions—£5,500. 
Reigate: Lamps. 
Salford : Generation station. 


—  ÓÓ 


RURAL, URBAN, AND DISTRICT COUNCILS. 


Contem plated. 
Cirencester : Electricity, supply. 
Mirfield : Lighting —£1,058. 
PRIVATE COMPANIES. 
Contem plated. 
Chichester : Electric Light Company. 
East Meston: Electricity,supply, for Ford & Climping. 


Constructional and other work will shortly be carried out by or 
for the following authorities or firms. The amount mentioned. ts 
the contract price in each case. 

Ashford (Middlesex) : Chemical and physical laboratories, ete., 
at the County School. H. G. Crothall. 
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Bingley College: £13,000. 

Blackburn: County Court alterations and additions. 

Burnley : Hospital alterations and additions. W. A. Quarmby, 
2, Imperial-chambers, Burnley. 

Carnarvon: Institute for Town Council —£2,400. 

Caterham : Council Offices. H. R. Martin, Council Offices, 
Caterham Valley. 

Chatham : Theatre of Varieties—£20,000. i 

Dawlish : Central Station. Dawlish Electric Light Company. 

Devonport : Post Office extensions. Secretary, H.M. Office of 
Works, Storeys Gate, Westminster, S.W. 

Folkestone : Electric Theatre. 

Margate: Concert Hall at the Fort. E. Brooke, Town Clerk, 
Margate. 

Southampton: University Art Schools— £40,000. 


NOTES. 


Coronation Decorations. 


It is very evident that the Coronation and all its attendant 
functions will be made the occasion for universal rejoicing 
throughout the Empire. Already active preparations are 
being made on all hands, and it behoves electricians to see 
that full use of the electric light should be made in all 
schemes for combined and individual decoration. It is, 
therefore, with much pleasure that we draw our readers' 
particular attention to the very latest catalogue issued by 
the General Electric Company, Ltd. This is a large-sized 
twenty-paged publication, mainly illustrated in colour, and 
devoted to ‘ Electrical Illuminations for the Coronation.” 
On looking over these designs it is evident that an immense 
amount of thought and care has been expended in designing 
at once tasteful, brilliantly attractive and appropriately 
symbolical devices, suitable for all kinds of indoor and 
outdoor embellishment. There is an astonishing variety 
not only of big mounted pieces, but small coloured, daintily 
shaped lamps and other fitments, which should promptly 
be brought before customers by contractors. While 
the General Electric Company are willing to send copies 
of the catalgoue to all accredited dealers, it is well to warn 
our readers that the supply is not unlimited. 


s“ Tricity " Cooker Plugs. 


The Berry Construction Company, Ltd., are introducing 
a new 3-pin wall plug for use with their single and extension 
“ Tricity ” Cookers. Two pins of the plug are for the 
electrical circuit, and the third is connected permanently 
to the flexible metallic armouring of the cooker cable, 
and makes contact with the flange of the socket before the 
electrical circuit is completed. An earth terminal is provided 
on the socket flange, so that insertion of the plug earths the 


cooker case. A similar socket, but without the earth 
terminal, is used on the duplex cooker case, so that a single 
or extension cooker can be connected up without additional 
wiring. The earth terminal is not necessary in such instance, 
as the flange of the socket is in metallic contact with the 
duplex cooker case and earthed through its own cable 
armouring. 


Diesel Oil Engines. 

We learn that Messrs. Willans & Robinson, Ltd., have 
recently received orders for four Willans Diesel oil engines, 
each to develop 282 brake h.p., for driving direct-coupled 
alternators. Two of these engines have been ordered: by 
the Alianza Company, Ltd., London, and two by the 
Rosario Nitrate Company, London. In both cases the 
consulting engineers are Messrs. Strain & Robertson, of 
Glasgow. 


matter of anchoring. If 


. glass globe, cause a fracture. 


* Permanent " Magnets. 
Messrs. Feld Bros. & Company, Ltd., of 25, Budge-row, 


London, E.C., have taken over the sole agency for Great 


Britain and the Colonies for the ** Permanent " magnets 
of Messrs. Brenne, Hangarter & Company, Haspe, West- 
falia. 


* Multax " Lamps in the Midlands. 
The Globe Electric Company, Ltd., have appointed 


Messrs. Walters & Company, Ocean Chambers, Waterloo- 


street, Birmingham, to act as their agents for Birmingham 
and the Midlands. A representative show of “ Multax " 
flame lamps will be available at their address shortly. 


— 


Oil-Cooled Motor Starters. 


Messrs. A. Reyrolle & Companv, Ltd., have issued an 
illustrated leaflet describing a new type of oil-cooled 
totally-enclosed starters designed for small motors. 
Besides being totally enclosed and having oil-cooled 
resistances, they are fitted with no-volt release magnetic 
blow-outs on all steps. A feature of these starters is that 
the various parts are cheap and easily renewable. 


Improved ** Mascot” Lamp. 


What undoubtedly must be described as a most im- 
portant improvement in the construction of metallic 
filament lamps has just been introduced by Mr. 8. Horvath, 
of Southfields. As a 
pioneer manufacturer of 
metallic filament lamps 
in this country, Mr. 
Horvath has all along 
been keenly aware of the 
serious drawback to the 
general adoption of these 
lamps owing to the 
greater fragility of the 
metallic as compared 
with the old carbon 
filament. The problem 
is, of course, to retain 
flexibility and lightness 
while securing powers to 
resist shock caused by 
vibration or sudden con- 
traction when a heated 
lamp is put out. The 
weak point is in the 
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rigid arms are used, and 
the filaments fixed to 
these too tightly, the 
tension does away with 
flexibility, and shock 
causes fracture. If 
placed loose on the 
hooks, they are apt to 
get out {of iana. 
When, on the other 
hand, very thin arms 
are used, flexibility is obtained, but with the serious 
risk of the hook bending and allowing the filament to 
slip off and either break, or, coming in contact with the 
Mr. Horvath’s ingenious 
solution of the difficulty is to secure absolute anchorage 
with great flexibility by placing a small metallic ring on 
the arm hook, to which the filament is fastened. Thus 
there is a freely moving link between the filaments and 
anchorage arins, which can be made quite thin, as it is not 
in direct contact with the filament, and so the dangers 
of undue expansion and contraction are overcome. The 
advantages of this clever device will be readily seen. 
It certainly makes transport and storage more easy, and 
contributes materially to the life of the lamp when in 
actual use. It should be added that the lamp has a very 
neat appearance, even when the globe is fully exposed. 
Mr. Horvath has placed the selling agency of these new 
lamps with Messrs. Galsworthv, Ltd., of 15 and 16, New- 
man-street, London, W. 
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BIRMINGHAM CITY ELECTRICAL EXHIBITION. 


The City of Birmingham Electric Supply Department 
arranged exhibits at the Midland Institute Conversazione, 
held in the Town Hall and Midland Institute from January 
lO to 14. This function is one of the most important social 
events in the city. and (s attended by about 5,000 visitors. 
The principal exhibit was the demonstration of electrical 
domestic appliances, and included two cookery lectures 
each evemny. The demonstrations were attended by 
interesting audiences, who were astomshed at the results 
obtained, and the apparatus used came in for most favour- 
able criticism. In the scientific section. a demonstration 
of electric welding was given, This demonstration appealed 
very strongly to representatives of the metal trades, and 
tt as certain that the electric supply department will receive 
much benetit from their enterprise. 


ELECTRIC DRIVE IN PAPER MILLS. 


Although the paper making trade adopted electric power 
for driving machinery comparatively recently, very rapid 
progress has been made. The delay by the trade in employ- 
tng electric power has not been through over caution, but 
because the application of electric power to paper making 
was not economical. The improvements in turbines and 
other appliances has now removed this drawback, and hence 
electric power is daily becoming more generally employed. 

The Brown Boveri Companv, of Mannheim, in conjunc- 
tion with J. M. Voith & Company, of Heidenheim, has made 
a special study of electric drive in paper mills and has 
worked out an excellent scheme for working the Fourdrinier. 
The great advantage of the new svstem is that all the 
intermittent motions of the machine depend on separate 
motors instead of being imperfectly controlled by compli- 
cated gearing from a single motor. The separate motors 
ean be adjusted to a nicety, and the cost of the machinery 
is greatly reduced. 

Each division of the machinery, the wire motion, the 
separate wet presses, each group of drving cylinders, each 
set of calenders and the reel is controlled by a special motor. 
With very large machines it is advisable to use two or three 
motors for securing steadiness of the wire motion instead 
of using one rather large motor. 

All motors are arranged close to the mechanism they are 
intended to drive so that thev may drive direct. In normal 
working all the motors of the variable part are started 
together in the same circuit, and their speed is regulated in 
the same way as in electric group driving generally, that is 
from a switchboard close to the machine at the attendant's 
mde. This prevents shocks and sudden movements both in 
starting and in running, a point of great importance in 
working paper making machinery. 

In addition to the main regulator and a small resistance 
for enabling the revolutions of the motors to be controlled 
within very narrow limits there is a special regulator for 
each motor. These are also arranged conveniently near to the 
attendant. These regulators enable the speed of the machine 
to be increased or diminished at will in order to get the 
exact pull on the web necessary or to change the tension 
when desired. 

In order to enable each moving part of the machine to be 
started or stopped instantaneously, in cases of emergency, 
each motor is provided with a starting switch, and lever 
switches. These switches are so arranged that one or all 
of the motors can be thrown out at the same time. 

This system of using separate motors is especially suitable 
for paper machinery, the chief advantages being the sim- 
plicity of the controlling arrangements and their concentra- 
tion under the hand of one operator. The saving in gearing 
causes the machine to be more easily and more safely 
accessible. Moreover, as the power is applied at many 
separate points instead of one, the solid and expensive 
foundations which are otherwise necessary can be dispensed 
with. The weight of the machine keeps it steady so that it 
does not want bolting to the floor. and the reduced size and 
compactness of the machine means less floor space and con- 
sequently smaller and less expensive buildings. 

Of course, the initia] outlay of the plant is greater than 
for the grouping system, but this extra outlav is soon 
compensated by the saving incurred in gearing repairs and 
general working expenses. Furthermore, the Fourdrinier 
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works far more satisfactory when freed from a mass of 
complication and better paper can be made with the new 
drive than with any of the old systems. The increased 
safety to life and limb is also a great consideration. 

One of the mills fitted up bv the above mentioned firms 
is the Papierfabrik Muldenstein, and the svstem haa given 
great satisfaction. The patent rights for the United States 
have been purchased by an American firm who have in- 
stalled the system at the mills of the Gould Paper Company, 
at Lyon Falls, New York State. A third plant has been 
ordered by the King Paper Company, of Kalamazoo, 
Michigan.—-Elektrotechnischer. Anzeiger. 


SOCIAL. 


Electro-Harmonic Society. 


The smoking concert on Fridav last was well attended 
the King's Hall being crowded with members and friends 
—and, one might add, full of tobacco smoke. which is 
not unusual at concerts held at the King's Hall. A capital 
programme was much appreciated. The members of the 
Electro-Harmonic Society are perhaps in a better position 


.than any other body meeting at the Holborn to give a 


gentle reminder to the management of the important part 
electricity plavs in ventilation and smoke extraction by 
means of electric fans. We would suggest that every 
maker and dealer in electric. fans send their publicity 
literature along to the Holborn. a 


Robertson and Osram Lamp Works Athletic 
Association. 


This Association held a very successful plain and fancy 
dress dance on Saturday last, at which Mrs. Wilson dis- 
tributed the prizes. 


LoxpoN ELECTRICAL ENGINEERS (Territorial Force).— 
Orders for week ending January 28, 1911 :—Officer com- 
manding, Col. H. M. Leaf. Monday, January 23, ^ A 
Co., Technical Drill, 7 to 10 p.m. Tuesday, January 24, 
“ B” Co., Technical Drill, 7 to 10 p.m. Thursday, January 
26, '* C " Co., Technical Drill, 7 to 10 p.m. Friday, January 
27, " D" Co., Technical Drill, 7 to 10 p.m. Saturday, 
January 28, " D" Co.’s Annual Dinner, at the ‘ Cabin 
Restaurant," Caxton House, Westminster, S.W., at 7.30 
p.m.—(Signed) P. H. Campbell, Capt. R.E., Adjutant. 


MODERN MACHINE TOOLS.* 


The paper is entirely confined to the description of the 
most modern types of machine tools, and no attempt is 
made to show the history of the development, as although 
undoubtedlv of considerable interest to a few is reallv 
of no practical importance, as all or most of the faults 
which occurred in the earlier machine have been corrected 
or new principles evolved. À 

Owing to the modern system of standardisation and 
interchangeability, the limits of error allowable A in 
finished article are very small, necessitating that Tthe 
machine that produces them shall have an even small limit 
of error, or, in other words, the machine must be accurate. 

In the production of any articles there are three general 
conditions under which the articles can be produced, 
viz. :— 

1. Rapid Production. 

2. Cheap Production. 

3. Accurate Production. 

The aim of the machine tool designer is to combine all 
three in the one machine, and from the description given 
of the machines it can be seen how these conditions have 
been fulfilled. 

Explanation of fundamental principles upon which 
machine tool design is based. 

The following types of machine are described :— 

Lathes (engine, vertical, automatic, turret), millers, 
shapers, gear cutters, grinders (plain, universal and disc). 

Special attention, however, is given to the automatic 
and grinding machines. 

* Abstract of paper to be read before the Northampton Institute Fngineer- 


ing Society on January 21, 1911, ty Mr. E. W. Biely Mr. Field, A. H,C.S. in 
the Char. 


THE ELECTRICAL 


PATENTS. 
Block Signalling. 


25129.—1909. H. T. Hansen, Winnetka, U.S.A. Means are 
provided for emitting Hertzian waves from wires arranged 
adjacent to the track sections. The train has devices con- 
trolled by the waves to set a signal at danger. The signal 
is locked in the danger position when a train enters a block 
immediately in the rear of an occupied block. 


Electric Current Leakage Indicators for Tramears. 


28430.—1909. J. P. Winn, Salford. The indicator consists of 
a metal casing containing a fuse. A small plate is suspended 
from the fuse. The fuse is shunted across the lamps and the 
connections are such that until the fuse blows the lamps 
cannot Ri up. On the fuse blowing and letting the indi- 
cator plate drop the bell circuit of the car is completed and 

gives an audible si signal. 


Electric Heater for Liquids. 


28634.—1909. W. G. van Loon, Albany, U.S.A. This electric 
liquid heating faucet comprises a series of liquid conducting 
pipes coupled together in sequence and provided at their 
ends with binding poste. Electric conducting wires coated 
with heat resisting material are threaded through the liquid 
conducting pipes. The wires are connected to the power 
circuit. A valve in the liquid supply pipe is connected with 
a snap switch. 


Electric Control Gear. 


29004.—1909. CLARKE, CHAPMAN & Company, LTD., Gateshead- 
on-Tyne. In order to simplify the construction of a switch 
capable of being operated in both directions with a rapid 

© step by step movement a single paw! is provided which is 
movable with the drum and arranged to co-operate with a 
stationary notched disc fur retention purposes. 


Dynamometers. 


20049.—1909. H. N. LEAKE, Egremont. The friction rollers are 
mounted on pivoted arms, the free ends of which rest on a 
block capable of adjustment by means of a screw. The arms 
are raised and lowered to adjust the height of the rollers to 
bring the shaft into line with that of the motor with which 
it is to be coupled. 


Warming Internal Combustion Motors. 


29239.—1909. A. LoEBLE, BRITISH Ever READY ELECTRICAL 
ComPaNny, LTD., London. In order to maintain the tempera- 
ture of internal combustion engines or their cooling systems 
as applied to motor cars, an electric heater is placed between 
the motor and the radiator. 


Advertising Signs. 


29437.—1909. C. GATES, Norwich. The letters forming the 
advertisement are contained in separate compartemnts. A 
few of the compartments are first illuminated so as to 
produce a jumble of letters, then the whole sign is illuminated. 


Automatic Switches and Circuit Breakers. 


30185.—1909. H. ScHur.TZ, Brooklands. The trigger on the 
handle lever has an inclined face. When the switch is in its 
closed position and the handle is moved in the opposite 
direction to that required for closing the switch, the trigger 
is rotated on its pivot and engages the hook which holds the 
switch closed and operates it in a similar manner to that 
in which it would be operated by an overload on the circuit, 
and so causes the switch to open. 


Electric Light Fittings. 


1076.—1910. A. L. Linn, Liverpool. The switch handle is 
mounted in the cover which encloses the fittings. The inner 
end of the handle engages the switch through a perforated 

_cover plate only when the fitting is closed. The perforation 
in the plate and the end of the handle are so arranged that 
the fitting can only be opened when the switch is in its open 


position. 
Electric Signalling Mechanism. 


1484.—1910. G. K. B. ELPHINSTONE, Leicester Square, W.C. 
The star wheel of the receiving instrument is rotated step 
by step by the spring actuated armatures of three magneto 
generators. The movements of the armatures are controlled 
by three cams mounted on shafts which can be rotated in 
either direction. 

Electrolytic Refining of Metals. 

2364.—1910. F. M. KoHLxR, St. Petersburg. In this apparatus 
the anodes themselves are composed of the metal to be 
refined. The cells are formed of two oppositely disposed 

. anode plates with insulating intermediate frames. The cells 
are connected on the one hand with a supply vessel and on 
the other hand with a collecting vessel. 


Arc Lamps. 


10943.—1910. W. E. CLARK, Mt. Vernon, U.S. A, his de dn 
improved lamp of the type in which a tubular plunger of 
magnetic material carrying an electrode floats in a body of 
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mercury in a reservoir surrounded by a solenoid. In the 
improved lamp the plunger consists of a tube of magnetic 
cross section furnished on its interior with a tubular float of 
asbestos. 


Electric Are Lampe. 


10955.—1910. W. E. CLARK, Mt. Vernon, U.S.A. A magnetic 
yoke enlcoses the lamp solenoid and extends close to the tube 
and plunger below the solenoid and inward toward the tube 
and plunger above the solenoid, but at a greater drom the 
plunger to provide a magnetic field extending into the 
upper portion of the tube to regulate the magnetic pull upon 
the plunger. 


Electro Magnetic Device. 


13662.—1910. W. A. Crowpus, Chicago, U.S.A. This is a device 
for producing motion in a movable magnetic body located 
on a stationary track. The body is subjected to magnetic 
impulses through the action of a permanent magnet caused 
by the body in moving to energise and de-energise an 
electro magnet. 


PHCENIX 


ASSURANCE COMPANY, LIMITED. 
MSTABLISHED 1782. 
HEAD OFFICES: 


19 & 70, LOMBARD STREET, LONDON, E.C. 


Total Funds exceed  - £13,000,000 
Claims Paid exceed  - £70,000,000 


Chairman: RT. HON. LORD GEORGE HAMILTON, G.O.S.L 
The Company et a the principal classes of Insurance business on 


terms, including 
FIRE - LIFE = ACCIDENT 


Marine, Loss of Profits, larpra 3 fire, Workmen's Compensation, Fidelity 
Guarantee, Burglary, etc.; also undertakes the duties of Trustee and Executor 


ELEOTRIO LIGHTING. 


The Company bas always encouraged the development of Electricity, and 
a har ied renis Me oce me nies for Electrica Installations are 
use ou w es w supp ree on application to 
the Head Odice. áj 


@ M. RYAN, General Manager. 


TEE 


Telegraph Condenser 60., 


LIMITED. 


Vauxhall Street, Kennington Oval, London, 8.E. 


TELEPHONE— 1307 HOP. 


MANUFACTURERS OF ALL TYPES OF 


Electrical Condensers 


AND 


Artificial Cable, 


Sole Lioenoees for Manufaoture of A. L. Dearlove's 
Patent Artiflolal Line for the Duplexing of 
Submarine Cables. 


BIRKBECK BANK 


ESTABLISHED 1851. 
SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 
91 PER CENT. INTEREST 


allowed on Deposit Accounts repayable on Demand, 


2 PER CENT. INTEREST 
allowed on Drawing Accounts with Cheque Book. 

Ad 
mooka and can Shares, bought aa a for poe Customers; Aay vances 
AIAN AOR: ech Nida POST FREE on spins im 

0. F. RAVENSCROFT, Secretary. 
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CROSSLEY'S HIGH-SPEED VERTICAL ENGINES, 


Brussels 


Exhibition. 
UOIFIGIUXT ([Bjuuezueg 
eujjuesuy ‘xj4g puwap PepaBmy 


Awarded Grand Prix at 


made with 1, 2, 3, 4 l and wili work 
with aun Tone OA T Producer Cas, Petrol, Petrol dm. or Alnonel 4 d. « 


CROSSLEY BROS., Ltd., 0PENSHAW, MANCHESTER. 


Elektromotorenwerke Heidenau cose 


Heldenau 15 Bez., DRESDEN. 


Electrical Meters, Dymames and Accessories. 


5 | Price List Free upon appiloation. 


^  Engiieh Representatives :—CITY ELECTRICAL CO., 78, QUEEN VICTORIA ST., LONDON, L.C. 


BOOK BARGAINS. 


Dynamo Construction : : Electrical and Mechanical. 


By GISBERT KAPP. 
With Working Drawings and Illustrations. Royal 4to cloth. 
PUBLISNED AT 21/- NET. FEW COPIES ONLY. POST FREE, 10/6 EACH. 


Dynamos, Motors, Alternators, and Rotary Converters. 


By GISBERT KAPP. 
Translated from German edition. 200 Illustrations. ^ 8vo cloth. ^ 


PUBLISHED AT 10/6 NET. FEW COPIES ONLY. POST FREE,.6/G EACH. 


PECIAL 
OFFER. 


x THE _ ELECTRICAL ENGINEE R, JANUARY 20, 


IQII. 


ae ——-———- - 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 


Traffic Returns per 
week. 


Line. 


Ending| 1909-10.| 1908-9. 


| 
| 
j 
| 


ration..........]Jan. 1I 


Co 
Aberdeen Sepi. 18 


Ayr Corporation .......... 


Baker Street and Waterloo Ry...|Nov. | 
Birkenhead Corporation......../Jan. 8 


Rirmingham Corporation... ....|Jan. 7| 
Blackburn Corporation.........|Oct. 6 


Blackpool Corporation.........|Aug. 
Blackpool-Fleetwood Trams....| 5, 8l 


| 
Bolton Corporation...... 2OO..|Oct. 10 
Bournemouth Corporation,.....|July 21 
Bradford Corporation. . .|Nov. 19 
Brighton Corporation........ .Jan 15 
Bristol Tramway Company.....|Jan. 13 
Burnley Corporation...........|Jan. 14 
Burton Corporation. ........- ..|Jan, 15. 
Cardiff Corporation........-..-- April 8 


Carlisle Tramways Company....|June 10 
Central London Railway .......|Jan. 14; 


Charing oy Rees & Hamp. Ry.| Nov. 


City and South London Railway Jan. 1| 
Colchester Corporation... ..|July 14 
Cork E. 1 L. Company.... Jan. 12, 
Croydon Corporation WR cr RU A A an. 6 
Darwen Corporation........... Oct. 1 
Dover Corporation .......... . .|Sept. ii 
Dublin and Lucan Electric Ry... Jan. 13: 
Dublin U.T. .......... ees ...|Jan. 13 
Dundee City Tramways........|Oct. 6 
East Ham Corporation......... Jan. oi 
Glasgow Corporation......... ..Jan. 7 
Gloucester Corporation.........|Oct. 6 
G.N., Piccadilly and Brompton. .| Nov. 
Halifax Corporation ........... — 
Huddersfield Corporation....... Dec. " 
Hull Corporation..............|Jan 1| 
Ilford Corporation.............|Feb. i 
Ilkeston Corporation. .......... Jan. 4 
Kirkcaldy Corporation....... ..|Sept. 8! 
Lancashire United Tramways...|Jan. 11 | 
Leeds Corporation..........+. .. sept. 18 
Leicester Corporation....... ... (Sept. 11; 
Liverpool Corporation ......... Nov. 19° 
Liverpoo] Overhead Railway... .|Jan. 8 
London County Council........jJan. 4 
Lowestoft Corporation .........| Dec. 11, 
Maidstone Corporation.........|Mar. 6 
Manchester Corporation..... ...|Sept. 11 
Metropolitan District Haliway:: Jan. 14 
Metropolitan Railway........ .. (Jan. 15 
Nelson Corporation............ Oct. 16. 
Newcastle-on-Tyne Corporation. Jan. 7, 
Newport (Mon.) Corporation... . |Oct. A 
- Oldham Corporation........... . Jan. " 
Portsmouth Corporation .......|Oct. 10 
Reading Corporation........... May 19 
Rochdale Corporation..........|Dec. 26 
Rotherham Corporation........|Feb. 4 
Salford Corpotation............ digi 27 
Scarborough Tramways Co.. — | 
Sheffield Corporation ...... an. 8 
Southampton Corporaticn. . . Jan. ‘ 
Southend-on-Sea Corporation. ..;Aug. 21 


Stockport Corporation .........| — | 


Sunderland Corporation........|Jan. 27: 
Swindon Corporation ..........|Àug. 10 


Aug. 26 


Torquay Tramways............ 
Jan. 14. 


Wallasey U.D.C. ....... 


mud 


Warrington Corporation........ 
West Ham Corporation.........|Aug. 18 


Wolverhampton Corporation....|Nov. i 


| 


107 
5,160 


1,332 
982 


20,666 
396 


13,429 


1.613 
2,782 


451 
111 


529 
1,153 


6,896 
2.162 


10,803 
1,451 


41,604 
155 
157 

15,631 


12,027 
17,452 


151 
4,091 


643 
1,778 


2,046 
764 


1,240 
555 


4,596 


Week. | pbk 


Ineérease or 
decrease. 
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1909. 


27% 
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103 41,7 721 ous 12:45 


€ Train Miles. 


97 ERE 5s 27 |147 
206 


24  — 


Total Passengers 
Ending receipts. carried. 

31| 71,930 | 17,517,304 
. 31| 117,799 | 25,492,902 
31| 86,225 | 13,991,328 
31| 235,258 | 47,839,569 
31| 265,362 | 46,652,389 
. 81, 64,261 | 12,355,958 
31| 14,918 3,221,595 
31' 109,979 | 25,058,144 

. 31,350,150 | 41,898,373 
. 31| 10,983 2,308,721 
31 94,044 5,737,478 
. 31) 74,132 | 16,277,418 
31, 13,899 9.557.654 
31, 11,593 2,697,672 
15, 60,573 | 16,367,911 
. 31, 47,439 | 15,355,703 
81 907,494 | 226,948, 200 

. 31| 81,872 | 20,378,672 
81| 84,704 | 16,200,020 
31, 128,722 | 30,964,254 
$1) 25,828 6,385,466 
31| 7,214 1,908,850 
15| 14,993 4.874,199 
. 31! 68,904 | 12,554,593 
31, 340,368 | 75,734,083 

. 31 572,822 | 124,043,239 
M 79,004 | 11,171,515 
. 31'1,274,660/ 279,166, 461 
. 30| | 11,399; 2,045,200 
30,680,357 | 99,846,735 

. 31) 7,362 2,060,712 
31,211,085 i 46,203,164 
'31| 35.531 8,174,003 
. 81! 97,741 | 21,247,048 
31, 32,769 7,933,572 
31| 56,558 | 10,196,148 
31,244,065 | 45,771,611 
289,745 | 17,568,880 

i 62,647 | 10,121,887 
i 52,004 9,155,172 - 
" 15,065 2,830, 420 
. 31| 43,823 8,331,038 
. 81; 122,881 | 35,502,836 
31, 44,432 9,440,309 


. 25 


AND TRAMWAYS. 


A Half-years figures. 


Accounts for past year. 


Receipta per 
Car miles | Pas- | Car | Mile of 
run. senger.) mile. | track. | 
1,566,119 | -98 |11-02 | 4,040 
2,492,149 | 1'1 1L34 | 2,804 
1,766,068 | 1:47 11:71 | 2,012 
6,331,007 | 1:17 |10:59 | 2,378 
5,756,842 | — — — 
1,202,330 | 1:23 !12:83 | 5,971 
430,913 | 1:04 | 8-30 | 1,460 
2,497,169 | —  |10-67 — 
1,456,780 | 2°01 |, 6:769 55,404 
349,639 | 1:00 | 7-74 | 1,477 
896,945 | — 6:43 — 
1,884,137 | 1:06 | 9-56 | 3,703 
245,584 | 1:30 | 13°68 | 1,922 
316,754 98 | 878, — 
1,281,652 *875| r9 [2,971 
1,091,586 -73 (10°26 — 
20,766,722 "06 10:49 | 5,080 
1,786,390 {11°40 {11°18 | 1,528 
1,960,329 | 1:29 |10-37 | 2,421 
3,022,844 | 1 10-22 — 
634,446 87 | 9°58 | 2,066 
198,415 | 9-1 | 7-9 1,803 
459,066 :711| 7-838 | 1,856 
2244344 | — — — 
7,694,989 | 1:06 |10°62 | 3,527 
12,231,779 | 1:108|11-24 | 5,508 
1,106,386 | — — — 
26,591,028 | 1:08 |1174 — 
370,320 | 1-03 | 7-86 | 2,279 
= 146; — | — 
904,740 | °85 | 8-63 | 1,907 
4,411,745 | 1:10 |11:48 8,504 
798,029 | 1°04 | 0-89 | 2,450 
2,309,439 | 1:10 |10°15 — 
915,481 | — 8:93 — 
1,252,925 | 1:32 |10:83 | 2,693 
5,486,150 | 1:25 |10-67 | 8,185 
7,065,380 | -896 | 9-842) 4,225 
1,157,451 | 1:26 |11:33 — 
(1,335,911 | 1:34 | 9:342| 1,830 
353,297 | 140 | 1:023| — 
891,540 | 1:2 |11:779 | 3,453 
2,556,854 *789010:95 | 4,417 
975,714 | —  |10-929 | 2,190 


Cost 
per 


car 
mile. 
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NOTES. 
Osram Lamps Patents. 


In another column we publish a brief report of a patent 
case heard in the Chancery Division, when the Osram 
Lamp Works, Ltd., obtained an injunction restraining 
the defendants from manufacturing or importing metallic 
filament lamps covered by the plaintiffs’ original patent. 
This course was adopted by consent, and we understand 
that terms have been arranged between the Osram Lamp 
Works. Ltd. (as our readers know, one of the affiliated 
concerns of the General Electric Company) and Messrs. 
Boddy, as, indeed, agreements have alieady been come to 
with other firms, whereby manufacture or importation 
is allowed under licence. Apart from the natural desire to 
protect their patent rights, the defendants in their long 
litigation in connection therewith have been anxious to 
prevent a swamping of the market with metallic lamps 
(either good, indifferent or bad) manufactured on the 
principle covered by their patents. The argument is that 
the public already benefit bv the large saving effected 
bv the use of these lamps. and that there is no reason to 
unduly lower their price or quality. Under the licences 
granted the holder of the patents not only receives a 
fair rovalty, but they are enabled to control the importation, 
and to sce that list prices are maintained. On the whole 
this position redounds to the welfare of electrical contractors 
and dealers in electrical fittings. 


G.P.O. and Telephones. 


The General Post Office is coming in for considerable 
criticism just now over telephone matters. In Provincial 
business centres there is a strony feeling against the 
proposal for altering the methods of charging for service as 
now existing in such places as, say, Hull. Another subject 
for astonishment and some adverse comment in certain 
quarters is the appointment of Mr. Dugald C. Jackson, of 
Messrs. D. C. and W. B. Jackson, electrical engineers, of 
Boston, U.S.A., and president of the American Institute 
of Electrical Engineers, as well as Professor of Electrical 
Engineering at the Massachusetts Institute of Technology, 
to act as adviser in the matter of valuation for the transfer 
of the National Telephone Company's property. Belonging 
to quite a different order of affairs is the criticism levelled 
at the Post Office officials for experimenting with the 
automatic telephone exchanye system. No doubt if adopted 
it would reduce the number of exchange emplovees required, 
but it has proved a great success and boon in other coun- 
tries, and its advent and adoption here is merely a matter 
of time. 


Coal Dust and Electricity. 


Dr. Thornton, Professor of Electrical Engineering at 
the Armstrong College, Newcastle-on-Tvne, has, as a 
result of his visit to the Pretoria Pit at Hulton immediately 
after the recent disaster, made a non-electrical but 
thoroughly practical suggestion likely to have a very 
direct bearing on the use of electricitv in coal mines. As 
the result of repeated experiments under varied conditions 
he proposes that coal mines should be periodically sprinkled 
with a mixture of soap and water. If water is used alone, 
the coal dust soon becomes dry, and is then just as easilv 
raised as ever, and quite as inflammable : but if a small 
quantity of soap is added the coagulating effect has con- 
siderable permanency, and thus a coal mine so sprinkled 
is rendered much safer. If the Professor's idea can be 


brought to a practical issue, one of the most frequent 
arguments against the wider use of electricity in coal 
mines would be removed. 


Electric Cranes. 


Speaking before the Institution of Engineers and Ship- 
builders, Glasgow, on the application of electricity to 
crane work, Mr. Quintin Henderson predicted a great 
future for electric cranes, with its economy of power, 
greater celeritv and adaptability. He made some important 
suggestions as to design and construction, and as regards 
control was stronglv in favour of liquid as against the 
tramway tvpe of controller. l 


Corrosion of Metals. 


The first public reference to the work of the Committee 
appointed by the Institute. of Metals to investigate the 
corrosion of hon-ferrous metals, was made last week at 
the annual meeting of the Institute. Sir Gerard Muntz, 
the president, spoke in hopeful terms of the Committee's 
investigations. On the other hand, Mr. G. D. Bengough, 
Lecturer on Metallurgy at Liverpool University, said 
that past experience clearly showed that all the forms in 
which iron and steel came on to the market were peculiarly 
liable to corrosion, and the classical researches into its 
causes which had been carried out in America by Cushman, 
Gardner, Walker, and Whitney pointed to the fact that only 
palliative and not prohibitive measures were likely to 
be available in the near future. 


Shipboard Corrosion. 


At the same meeting Engineer Rear-Admiral John T. 
Corner, speaking on * The Corrosion of Metals on Ship- 
board," pointed out that some of the causes of corrosion 
of metals on shipboard were so obscure and the origin so 
dificult to trace that satisfactory explanation was seldom 
forthcoming. The corrosion existed in the old wooden 
warships, but was of a minor character. When iron 
was used for shipbuilding the conditions were different, 
and it was found that the ships’ plates and angles suffered 
from contact with the copper pipes and bilge water, the 
“ Megaera " being mentioned as a case in point, where the 
copper xo affected the ship as to necessitate beaching her to 
prevent her sinking. Trouble from corrosion largely 
increased about the time of the introduction of electric 
light afloat. Admiral Corner. referring to the causes of 
corrosion, said that the conclusions arrived at were that the 
origin was chemical induced by galvanic action and kept 
active by erosion. 


GRAPHITE BRUSHES FOR ITALY. 


The Italian Minister of Finance has published a decree 
assimilating for Tariff purposes graphite brushes (Spazzole 
di Grafite) for dvnamo-electric machines to carbon. brushes 
for such machines, 

NorE.—Carbon brushes are classified as follows, in 
virtue of a Roval Decree of October 30, 1904 :— 

Furnished with metal accessories :. dutiable as detached 
parts of dvnamo-electric machines (25 lire per 100 kilogs.), 

Without metal accessories, even 1f with metallic covering 
(Patina Metallica): dutiable at the rate of 10 lire. per 
100 kilogs. under the head of ^ majolica and. manufactures 
of coloured paste, cte., whitojrjoba unifori cóloür." 
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ELECTRICAL APPARATUS FOR MINING WORK. 
By Sydney F. Walker, M.I.E.E. 


Not for the first time in the history of the use of electricity 
in mining, complaints are heard of the apparatus that 
is sent out for use in mines being cut too fine. In particular, 
three-phase motors designed, apparently, and sold for the 
rough and tumble of mining work, are utterly unfit for it. 
It goes without saying that the best interests of both the 
manufacturers of electrical apparatus and those of mine 
owners are seriously injured by the adoption of the system 
ruling at the present day, which apparently leads to 
the buying and the use of what are really inferior apparatus. 
The present writer has been preaching on the text, “ Sim- 
plicity and Strength " for mining apparatus for over 30 
years ; and apparently the lesson 1s as much wanted to-day 
as it was 25 and 30 years ago. Apparently the same cause 
lies at the root of the trouble. It 1s the old tale of buying 
in the cheapest market, and, as usual, obtaining the dearest 
apparatus. Competition is good, up to a certain point. 
Competition between manufacturers is healthy. It leads 
to the development of the best qualities of the designing 
Staff, to the use of the best tools, and to a general spirit of 
emulation right through the works of each manufacturer. 
But competition can be carried too far. It is a truism that 
excessive competition leads to bad work, and to inefficiency 
generally. And, not for the first time, this 1s the case in 
connection with electrical apparatus in mines. Bearing in 
mind also the unrest that is being exhibited by the Miners’ 
Unions, and the prejudice that is being created in their 


Fic. 1.—STATOR COILS OF A THREE PHASE MOTOR, AS THEY SHOULD 
BE, WITH PLENTY OF ROOM FOR INSULATION, BOTH ON EACH WIRE, 
AND ON THE INSIDE OF THE CHANNEL IN WHICH THEY LIE. 


minds against the use of electricity generally, any want of 
care in design, or in construction, any cutting in the cost 
of the apparatus, that will lead to early breakdown, or to 
one of those accidents that have been only too frequent of 
late, cannot be too strongly condemned. The old craze for 
buying in the cheapest market, leads to the buying of cheap, 
really inefficient, and badly insulated motors, in the follow- 
ing way. The colliery manager makes a requisition for 
certain apparatus. He knows exactly what he wants, and 
he wants an apparatus that will do his work continuously, 
not one that will break down just at the wrong time, and. 
that may lead to a fatal accident. His experience also has 
usually been sufficient to enable him to know that the 
closely designed apparatus, the motor with very little 
margin of power, is not the one he wants. He does not know 
much about insulation, but he has learned in a great many 
instances, by the usual painful experience, that faulty 
insulation means trouble. The requisition goes through the 
usual channels, and finally reaches a clerk at the shipping 
office, who has to send out tenders, sort out the offers when 
received and place them before his chief. The clerk usually 
has absolutely no knowledge of either electricity or mining, 
but has the sublime confidence which oniy absolute igno- 
rance gives, and is also possessed with the idea, that any 
sum which is not spent by his firm, is saved. Offers are 
made by firms who know what a motor in a mine has to 
stand, and they are considerably above those of makers 
who do not know. The clerk does not know the difference 
in the apparatus offered by the different makers; he only 
knows that one or two offers are very much lower than the 
others. Possibly a traveller who calls, and who may have 
been selling tea, or any other commodity, previously to 


taking up motors, assures him that his firm cannot be 
beaten, and so on ; and the cheap firm gets the order. 


DEFECTIVE INSULATION. 


In Figs. 1, 2 and 3, the writer has endeavoured to show, 
diagrammatically, the difference between the cheap motor, 
and the motor that will stand, so far as foresight can make 
it, in mining work. It is supposed to be an induction three- 
phase motor, of the usual type now largely used everywhere. 
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Fic. 2.—STATOR COILS OF A THREE-PHASE MOTOR AS THEY SHOULD 
NOT BE, WITH VERY LITTLE ROOM FOR INSULATION EITHER OF 
EACH WIRE, OR THE CHANNEL, 


In the cheap motor, the space allowed for insulating the 
channels in which the stator coils lie, is very small. Possibly 
also, not too much care is taken in seeing that the channels 
themselves are absolutely free of burs, or small needle 
points standing up from the iron core. The machine is 
tested at the works. Sometimes it does not pass without 
considerable trouble. A knowledge of where to tinker up, 
so that it may pass the test, is of great service in works 
where cheapness is the all-important quality. Finally, the 
motor is delivered, providentially for the seller it passes 
the possibly perfunctory test that is made at the colliery, 
and 1s put to work. Sometimes it may run for a little while, 
if providence is kind. Sooner or later, however, the inevit- 
able happens. The insulation between the stator coils and 
the iron core is worn through, at one or more places, and 
at some moment when a large portion of the work is shut 
off, a spark passes across from the stator coils to the iron 
core, and the machine is broken down. It is fortunate if, 
the carcase being then alive, someone does not receive a 
severe and possibly a fatal shock. 


Fic. 3.—DIAGRAMMATIC SECTION OF THE ROTOR OF A THREE- 
PHASE MOTOR, THE UPPER HALF AS IT SHOULD BE FOR MINING 
WORK, WITH PLENTY OF CLEARANCE, THE LOWER HALF AS IT TOO 
" OFTEN IS, WITH VERY SMALL CLEARANCE, AS IT SHOULD NOT BF. 


In the well-made machine, plenty of room is left for 
insulation ; great care is taken to see that there 1s no 
possible chance of any burs, or any little projection from 
the core working its way through the insulation; every 
provision is made for guarding the stator coils against the 
damp which is so often met with in mines. The machine, 
when tested, may not be-quite as theoretically efficient as 
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the one that was made cheaplv. That is another point in 
which the cheap manufacturer may have an advantage. 
The test plate efficiency, after it has been tinkered up, may 
come out 3^5 or 4^5, or even 10°% higher than that of the 
well-made machine. But mine owners should understand 
that the real test of efficiency of any apparatus is the total 
cost of running; and with badly made machines the 
repairs bill and the cost of stoppages often adds to the 
real running cost veryYconsiderably. The well-made 
machine when put down runs day by day, often day and 
night, and providing it has reasonable care, costs very little 
indeed for repairs or in stoppages. It may have cost 10%, 
20%. or even more than the cheap machine ; but the money 
is well laid out, and is returned over and over again. 


COSTLINESS OF Fitting Tue ROTOR Too CLOSE. 


Another very common source of trouble is fitting the 
rotor of three-phase induction motors, so that it runs very 
close to the stator poles, is shown in Fig. 3. Here again it 
is à question of test plate efficiency against real efficiency. 
The closer the rotor can be made to run to the stator the 
higher is the test plate efficiency and the smaller the charge 
for conversion. But in mining work, at any rate, it is 
tempting providence to use machines in which the rotors 
are fitted so close. There is no margin for the numerous 
little troubles which are inevitable in mining work. The 
least wear on the bearings, the least change in the alignment 
of the machine, or in the balance of the rotor, throws the 
rotor core on to the poles of the stator, and the machine is 
stopped and often partially wrecked. The rule the writer 
would advise is, in motors designed for mining work, give 
the rotor plenty of room. Within certain limits, the greater 
the radial distance between the rotor and stator poles 
the better will the machine run, because the less will be the 
chance of breakdown, owing to the rotor coming in contact 
with the stator poles. Modern machines are designed and 
made very much better than those of twenty years ago, and 
therefore closer fitting than was then possible is now quite 
practicable ; but too close fitting even now is not wise. In 
the early days of electric light the writer always allowed 
at least 4 in. clearance between the outside of the armature 
of a continuous current machine and the pole pieces. Some 
of his machines that he made 25 years ago he has since 
heard are still running. Their efficiency on the test plate 
would probably be low but their real efficiency must be 
high. Such figures are not necessary now, and would not 
be allowed, but the greater the radial distance between the 
moving and stationary parts of any motor, or any generator, 
the smaller will be the repairs bill and the smaller the cost 
of stoppages. 


CATALOGUES AND PRICE LISTS. 


The following trade publications have been received, and 
copies will he sent by the manufacturers on application, 
to dealers and engineers : — 

Messrs. Siemens Bros. & Company, Ltd.: (1) High 
Tension Telephone, (2) Portable Frequency Indicators and 
Demonstration Instruments. 

The Sun Electrical Company, Ltd. : (1) Improved Holo- 
phane Reflectors. (2) The “ Flexalite" Patent Electric 
Candle Fitting. (3). Catalogue of Advertising Signs and 
Flashes. 

The Benjamin Electric, Ltd.: 
( weatherproof and indestructible). 

The General Electric Companv, Ltd.: (1) Bulletin No. 
l. Important Plant. (2) Bulletin No. 2, Electrical Plant for 
Shipvards and Engineering Works; 48 pages, illustrated. 
(3) Bulletin No. 3, Sumpner Instruments. (4) Bulletin No. 
4. County House Lighting. 

The British Thomson-Houston Company, Ltd.: Price 
List No. 260: “ B.T.H. Rheostatic Controllers and Re- 
#istances,” 

Bastian Electric Heating Svndicate, Ltd.: List No. 3: 
“ Electric Heating and Cooking,” with blank spaces for 
dealers’ imprint. 

McGowan, Wild & Company: Illustrated Pamphlet : 
Oxv-Acetylene Apparatus. 

R. Becker & Company : Small Booklet, ** Shop Notes 
on the Albrecht Chuck.” 


Reflector Fittings 
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DISCUSSION ON FAGE-HANSEN AND HARLOW'S 
PAPER ON MERZ-PRICE, ETC. APPARATUS. 


Mr. A. M. Tavlor kindly forwards us a full note of his 
remarks delivered at the Birmingham meeting, together 
with an interesting curve. Mr. Taylor said: The authors 
pay considerable attention to the question of the minimum 
tripping current, but it seemed to him (Mr. Taylor) that 
whether an oil switch clears a fault successfully or other- 
wise depends more on the oil switch than on the relay. 
The question whether one relay which commences to operate 
with 250 amps. is better than another which requires 
900 amps. seemed to him unimportant in view of the fact 
that a short circuit current might reach a value, on a 
large system (such as that in a big town) of perhaps 5,000 
amps., in the 1-200th part of a second, whereas the oil 
switeh would not clear the fault under perhaps 1-5th second. 
Long before the relay itself had therefore operated, much 
less the switch, the current had reached a value several 
times in excess of the 500 amps. above alluded to. 

The speaker had devised a switch which would open the 
circuit in the 1-500th part of a second ; or would, if desired, 
simply cut down the current so that a dangerous value was 
never reached, breaking it as the wave passed through 
zero, in the manner indicated on the diagram. 

With regard to the question of protection of feeders by 
the Merz-Price system, it seemed to him that the use of 
pilot wires was a serious drawback to an otherwise highly- 
desirable system. 


APPROXIMATE TIME TAKEN BY LARGE OIL SWITCH TO OPEN THE 
CIRCCIT = $ SECS 


PROBABLE TIME TAKEN BY ORDINARY *'M.P." RELAY TO OPERATE. 


A TIME TAKEN BY SPECIAL SWITCH TO OPEN CIRCUIT IP CURRENT 
UNALTERED. 


B. CURRENT TAKEN BY SPECIAL SWITCH IF ACCOUNT TAKEN OF 
INSERTION OF RESISTANCES BY SAME. 
C. POINT OF BREAK CIRCUIT BY SPECIAL SWITCH. 


IF REQUIRED. 


D. 99 99 99 99 99 pe 


To meet the case where, in a large town, high tension 
ring mains had already been installed without pilot wires 
and in which the cost of the re-opening of the streets in 
busy thoroughfares was therefore a serious question, he 
had considered the possibility of doing without pilot wires, 
by introducing a discriminating system depending on the 
momentary drop of potential on the occasion of a fault 
current. 

Any ordinary reverse current relay was, of course, useless 
for this, as all the relavs on the one side of the fault would 
act together, but if a relay could be devised wnich. would 
only respond to the position on the ring at which the 
maximum drop occurred, and which was unaffected by the 
passage of ordinary “load” currents (no matter in which 
direction they flowed through it), and in which, moreover, 
the action was the more positive the greater the drop in 
E.M.F., then it seemed to him that protection might be 
obtained even on a ring main without anv pilot wires. 

He (the speaker) believed it was possible to design such 
a form of relay. ; 

The “ earth fault " and “ phase-to-phase fault " currents 
would have to be limited to a fixed maximum, but this 
was not difficult, and the same arrangement that limited 
the phase-to-phase fault would protect any rotaries on the 
system from being thrown out of synchronism ; this, too, 
without introducing inductance into the system under 
normal conditions. 

He believed, from considering the question, that it 
would be quite possible to discriminate between consumers 
who were only ]-mile apart ; and, if necessary, even closer 
than this. For longer distances the problem became 
correspondingly more easy. 
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Factories and Manufacturing Methods. 


THE IMPERIAL LAMP 


During the past few years a great deal of attention has 
been paid to the construction of the metallic filament lamp 
for incandescent electric lighting. This may almost be 
looked upon as a reversion to the pioneer type of globe 
lamp, when platinum was the incandescent body, a practice 
which preceded the introduction of the carbon filament. 
In this form, however, they were not a commercial success. 
Long years Had to pass before Auer von Welsbach and 
others re-introduced metal under a very different forin. 
It matters not when the metallic filament lamp was intro- 
duced, the point is that with the elimination of the 
difficulties experienced in the early days, a revolution in 
incandescent electric lighting has been brought about in 
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the electrical industry in this country. Of the various | 


metallic filament lamps upon the market, there is none 


WORKS, BRIMSDOWN. 


perhaps that has forced its way to the front rank in so - 


short a time as * The Brimsdown," manufactured by the 
Imperial Lamp Works, Brimsdown, Middlesex. On Friday 
last we had the pleasure of visiting these works, which are 
helping to make even English men better acquainted with 
their geography. The various processes an incandescent 
lamp passes through before it is ready to be placed upon 
the market are many. Each process necessitates the 
greatest care in handling to make the perfect lamp. At 
Brimsdown the departments are divided into sections by 
wire screens, a method that not onlv gives the most effective 
control, but one which enables some 500 girls in the lamp 
department to work under the best possible conditions, 
ensuring at the same time the best work and the greatest 
output for their emplovers. Passing through the various 
. departments, we were particularly interested in the labora- 
tories and chemical department, where the filament is to 


be seen in its first stage in the form of colloid powder, 
and the mixing room, where the paste is passed through 
what are known as Callender machines. Hydraulic and 
hand presses withtheir various sized dies 1s the next stage 
in the making of the filament, the smallest die being 
capable of squirting or producing from the before-men- 
tioned paste a filament one thousandth part of a millimeter 
in thickness, or three times as thin as a human hair, the 
size of the dies used determining the difference in the 
candle-power of the filament. As the thread-like filaments 
leave the presses they are then cut into lengths, and after- 
wards subjected to the hardening process, for which 
purpose they are laid in shallow trays and placed in hot 


1.—CHEMICAL DEPARTMENT. 


ovens. After this process they pass into the forming and 
cutting departments, the filament being over-run or tested 
to the extent of 50%. In the cutting department they are 
finally trimmed by "the cutting machines to one length, 
for although they are supposed to be one length from the 
fact of their having been previously trimmed in an earlier 
stage, they are again tested and also weighed by a 230 
miligramme magnetic balance, a machine from which 
accurate weighing can be done to the tenth part of a 
miligramme. Passing from the various sections of the 
filament department, we now come to the lamp depart- 
ments, and here the operators are seen at work in what 
is termed the foot departments, making glass flanges by 
hand and machine and also supports.  Sealing in the 
leading-in wires is also another very interesting and delicate 
operation, great care being necessary to secure perfect 
contact between the leading-in wires and the surrounding 
glass that the vacuum shall not suffer. The filament being 
enclosed within the bulb, the lamps now pass to the pump 
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FIG. 2.—FILAMENT SQUIRTING. 
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room, where the mercury pumps play an important part. 
The testing department: Here the important process of 
testing 1s carried out, the lamps being tested for five hours 
before they leave the factory: should any fault show 
itself the lamps are thrown away. Ten lamps of every 

batch are run for life tests, and taking the figures from the 
recording book in this department, we found the life to 
be 977 per lamp of 700 hours. The photometer room, 
where the bar reading i is done, was found to be one of con- 
siderable interest "which is in close proximity to the marking 
department, where the candle-power, voltage, and, not the 
least important item, the date the lamp was made are 
engraved upon the bulbs of the lamps; and, finally, the 
capping department, which completes the making of the 
metallic filament lamp. The packing and dispatch depart- 
ments afforded ample evidence of the large trade done, and 
further preparation for increased output in the near future 
was to be met with in the works from the fact that new 
plant was being installed in various departments at the 
time of our visit. That there is a verv high-class standard 
of worker at the Brimsdown Lamp Works is very apparent, 
but perhaps this 1s not to be wondered at when we see the 
interest taken by the Imperial Lamp Company in their 
employees. The air the workers breath, which is wafted 
into the factories by means of Messrs. Stott’s ventilating 
svstem, is first of all washed. There is a dining hall erected 
upon the works for the use of the girls which seats about 
300, and women are specially employed in cooking and 
preparing meals for the workers. The care which is taken 
in the various operations in producing a first-class article 
is, no doubt, accountable for the increasing popularity of 
the Brimsdown metallic filament lamp. 


ELECTRIC POWER IN COLLIERIES.* 
By Jas. Miller. 


Until a comparatively recent date there was very little 
machinery of any description used underground in collieries, 
This was due probablv to several reasons. In the first 
place, there was no “ Eight Hours Day Act" to limit 
the time that the men could work, lience there was more 
time to produce a given output. Again, as of course in all 
collieries the large seams are worked ont first, it was not 
until the collierv companies were obliged to work the 
smaller seams on account of the large scams becoming 
exhausted that they required to turn to mechanical methods 
for keeping down the cost of “ getting." Another reason, 
and probablv the principal one, was the fact that there was 
no convenient form of energy which could be transmitted 
long distances underground until the use of electricity 
became possible. The only form of energy previously 
available was compressed air, and this was neither con- 
venient nor efficient for transmitting long distances due to 
the enormous length of piping required, and the great 
number of joints with consequent leakage. 

In this paper the author proposes to attempt to bring 
before the members of the society some of the. principal 
applications of electricity to mining in this country. 

CHOICE oF PLANT. 

On deciding to utilise electrical energy in a collierv, the 
engineer has to determine whether it is more economical to 
instal his own generating plant, or to take a supplv of 
energy from a local power company when available. This 
obviously depends to a great extent on local conditions, but 
it is probable that in most cases it is more profitable to instal 
generating plant at the colliery. To begin with, coal is 
much cheaper at a colliery than elsewhere, and at those 
collieries where the coal is not used for coking purposes, 
and therefore generally washed, there is usually an over 
abundant supply of washings or smudge for which there is 
practically no market, and which provides a sufficiently 
good fuel for steam raising. These coal washings if not used 
at the colliery have to ‘be stored away somewhere, and 
usually rent paid for the ground. This means a great saving 
in the coal bill of a colliery power station over that of a 
power company, who for the purposes of efficient steam 
raising have to burn coal of much better quality. 

A great deal depends on the nature of the work for 
which the power 1s to be used. If the load is to consist 


* Paper read betore the Rugby Engineering Society. 


ENGINEER, 


JANUARY 27, tort. 

mainly of pumping, coal cutting and ventilation, then the 
load factor on the plant will probably be very high, and so 
the generating plant can be run very economically, but if 
the load consists mainly of haulage, especially of the 
“ Main " or Main and Tail " tvpe or electric winding, then 
the load factor mav be very low indeed, possibly as low 
as 5",, in which case the plant would necessarily be run 
at a very low efficiency, and thus it might possibly be 
cheaper to take power from some supply company when 
available. In some districts where there are a large number 
of iron and steel works or coke ovens, electricity can 
sometimes be supplied very cheaply by a power company 
utilising the waste gases. 

As showing the difference between the cost of energy 
generated at a colliery and that supplied by a power 
company, the following actual figures, although only of 
a very small plant. will serve as an example.. 


DEscnirTIoN OF PLANT. ° 
250 kw.; compound non-condensing set, running at 
375 revs. per minute. Boiler pressure, 125 Ibs. per square 
inch. Generator: 3-phase, 500 volts, 50 cycles. 
Cost or PLANT. 


£ s.d. 
Engine, generator, switchboard, etc. .. .. 1400 0 0 
Boilers... £s 25 T - .. 873 0 O0 
Buildings, foundations, piping, etc. .. .. 516 0 0 
Total .. £2,789 0 O 
ANNUAL RuNnnNING Costs. 
£ s.d. 
Wages of two enginemen p és 194 13 4 
Wages of one fireman.. ie. 4 a2 3 '6 
Coal—3,600 tons @ 1/6 pe: ton .. .. 270 0 0 
Oil, waste and stores .. TREE 10 0 O0 
Total ; £556 16 10 
. ANNUAL CAPITAL CHARGES. 
£ s.d 
Depreciation and upkeep of engine, switch- 

board and generator, etc. 110 0 O 
Depreciation of boilers.. Sx ER se 58 4 O0 
Depreciation of buildings T " x 20 13 0 
Upkeep of buildings .. wh T 10 6 O0 
Interest (t 6^, on capital outlay 167 8 O 
Total .. £366 11 0 

Output for November, 1909 25,429 units. 

Running cost per unit 0: 438d. 

Capital cost per unit 287d. 


Total cost per unit " 0: 725d. 

In November, 1909, when the above figures were taken, 
this plant was running on only about 25°% of full load, and 
since then as the load has increased, the cost per unit has 
steadily decreased. Originally, power for this colliery was 
obtained from the local power company, and the cost per 
unit, when a load of 250 kw. was taken continuously, was 
one penny. The foregoing clearly shows a great saving by 
the working of the colliery plant over taking the energy 
from the power company. In this case of course no duplicate 
plant has been installed, but even with that a good saving 

could be shown. 

The colliery engineer on deciding to adopt electricity 
as a source of power underground, has of course the choice 
of two systems, direct or alternating- current. 

The first plants installed were practically without 
exception direct-current, for the reason that electrical 
manufacturers developed this class of motor and made it a 
commercial success at a much earlier date than the alter- 
nating-current motor. Within the last fifteen years direct 
current has been very largely superseded by alternating- 
current for several reasons. Direct-current motors possess 
the great disadvantage that a commutator is essential, at 
which sparking is hable to take place, so that in most 
mines where the motors are to be used “ inbve," it would 
be absolutely essential that they should be totally enclosed. 
This naturally means verv large and costly motors as com- 
pared with open-type motors for a given power. Again, 
commutators are a continual source of trouble unless kept 
in very good condition, and as the average underground 
motor man is very much more at home with the use of a 
sledge hammer than with a duster, the commutators are 
very liable to get into very-bad condition ; hence frequent 
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turning-up is necessary, Which generally involves removing | at the coal face where high voltage cannot be used. If the 


the motor to the surface and consequent. stoppage. 

A great advantage the alternating-current svstem has 
over the direct-current svstem, is that in the former the 
use of oil-switches is possible, while in the latter this is 
not at present satisfactory. 

Aram, in many cases the distance of transmission 
underground is very considerable, and where a large amount 
of energy is to be transmitted it will probably be found 
cheaper and easier to use high tension transmission, and 
where possible high t nsion motors, that is for permanently 
installed motors for pumping or haulage, while for coal 
cutters or coal conveyors, when it is inadmissible to use 
hivh tension currents, the voltage can be stepped down 
through static transformers placed at some convenient 
point. In this case only the alternating-current system is 
practicable. 

For the reasons stated, the author thinks that only the 
alternating-cutrent system will. be used extensively in 
collieries in the future. 


GENERATING PLANT 


The question of generating plant depends entirely upon 
the conditions existing at the particular colliery in question. 
Where a coal company has a number of mines fairly close 
together, undoubtedly by far the most economical method 
of generating is to instal a central station at the most 
convenient point, and to supply the different pits with high 
tension current from this station. In this case step-down 
transformers can be installed in a sub-station at each pit, 
on the surface or underground according to the require- 
ments of the case. By this means large units may be 
installed, hence a high efficiencv obtained, and the amount 
of spare plant and auxiliaries will be reduced to a minimum, 

The most common prime mover found in a colliery 
installation is unquestionably the high speed vertical engine. 
This owes its popularity among colliery engineers to its 
great reliability, which of course is a very essential point, 
as the output of coal has to be kept up, and as the output 
at the present day depends directly on the continuity of the 
power supply, it is of the utmost importance that the 
supply should be maintained. At many small collieries no 
duplicate plant is installed, as the extra capital charges 
would increase the cost of the energy considerably, and 
the initial. expenditure would be often prohibitive. In 
such places the high speed reciprocating engine has, and 
probably will be, very much in demand. 

Again, for outputs up to about 500 kw., the high speed 
reciprocating engine has generally a higher ellicienc y than 
slow speed engines, and under collierv conditions frequently 
as hi:h as turbines. At many collieries effici lency 1s not of 
very great importance. The large quantities of practically 

valueless coal washings av ailable can be used, which keep 
down running costs, but after all efficiency combined with 
rehatilitv are generally of first importance. 

Of recent years a new prime mover has become available 
and is now used on a large scale at collieries. This is the 
exhaust steam turbine. At many collieries there is a very 
large quantity of exhaust steam from winding, haulage and 
fan engines, which before the introduction of the exhaust 
steam turbine was discharged to the atmosphere 
and lost. Obviously, by installing exhaust steam 
turbines, a great saving can be effected by utilising 
the energy in this steam, and it has been found that some 
installations of this tvpe save their own cost after thev 
have been running for three or four years. 

As the supply of exhaust steam from winding engines 
is intermittent, it is generally essential to instal a mixed 
pressure turbine, unless there is a continuous supply of 
exhaust steam from some other source. Also it is necessary 
to instal a heat accumulator as the exhaust steam from the 
windings comes in gusts. which, without an accumulator, 
world be lost through the relief valves. 

Tue electrical side of the generating plant is, almost 
without exception, three-phase. The generating voltage 
varies between about 3.300 and 3,400, according to the 
requirements, Where the amount of energy to be trans- 
mitted is comparatively small and the distances not very 
great. it is usually found most economical to generate at 
about DOD volts, as the cost of transmission would be 
considerably less for the low voltage than for the high. 
Avan, this saves transforming down for motors working 


amount of eneryy to be transmitted is large, then high 
tension transmission is nearly always adopted. 


DISTRIBUTION, 


The current is usually taken direct from the bus-bars 
on the main switch-board by armoured cables hung in the 
pit shaft to a distribution board at or near the pit bottom. 
When this board is for high tension currents it is generally 
of the iron-clad cellular type. Each section of the pit is 
supplied from a panel of this board, and is controlled bv an 
oil switch fitted with overload time limit and no-volt trip 
coils, so that a fault on any one section of the pit will only 
cause that section to be shut down. Between the bus-bars 
and the feeder, oil-switch isolating links are inserted, and 
an interlocking arrangement is provided so that the door of 
the cell cannot be opened before the oil switch has been 
opened, and on the door being opened after the opening of 
the oil switch, the isolating links are automatic ‘ally opened 
and cannot be closed until the door is again closed from the 
outside, thus making it impossible for the attendant to 
touch any live part. 

On cach panel are also mounted ammeter and 
integrating. wattmeter, so that the load on each feeder 
can be seen at anv time bv the attendant ; also the amount 
of energy consumed by each section noted periodically. 

From tlis distribution board the cables are run into 
the workings. The cable used is generally of a single 
armoured type, and is usually hung from wood props along 
the side of the road. The cable 1s simply tied to these 
props by means of a piece of cord, so that if there is a fall 
from the roof the lashing will break and allow the cable to 
fall on the pavement, whereas if rigidly fixed there would 
be a great chance of its being broken, or at any rate tlie 
armouring badly damaged, with probably a resultant 
short and interruption of the supply. 

Again, the use of armoured cable provides a good 
earthing connection for earthing on the surface. In many 
dry pits it is often diflicult to obtain a good earth near the 


motors, in which case if armoured cable is used, the 
armouring can be used as an earth connection, while if 


unarmoured cable is used, a separate earth wire would 
probably have to be run. Great care must be taken to 
ensure continuitv in the armouring, and where junction 
boxes cause an interruption in the armouring it should be 
bared on either side of the box and clamped securely to it ; 
these clamps being connected across the box by a piece of 
cable of suitable size, thus ensuring perfect electrical 
continuity. 

In many installations, earthing has always been done 
at each machine underground. When no water pipes are 
available, the usual method is to make a hole in the pave- 
ment several feet deep and to fill this with puddled clay, 
in the centre of which is placed a copper plate of from three 
to four square feet in area, the whole being kept wet. This 
has been found to be a fairly satisfactorv method, but there 
is always the possibility of the clav becoming dry, due to 
lack of attention, in which case the earth connection might 
be rendered quite useless, From this it would appear that 
earthing on the surface is probablv the safest method. 

Another point. which must be considered in three-phase 
underground distribution is, whether the neutral of the 
svstem should be earthed or not. Several advantages may 
be stated for each system. 

With an earthed neutral, the advantages are :— 

l. Maximum voltage between any one phase and. 
earth is only 58", of the line voltage. 

2. Selective leakage tripping devices can be used for 
cutting out the faulty feeder in the event of an 
earth occurring on any phase. 

The advantages of an insulated neutral are :— 

]. There is less danger of shock. as contact with earth 
and one phase does not complete the circuit. 

2. An earth on one phase does not necessarily inter- 
rupt the supplv, although the insulation between 
the other two phases and earth has to withstand 
the full line voltage, and at the same time danger 
from shock would be increased. 

3. The stress on msulation under ordinary conditions 
is less, 

If the power supply is taken from a power company 
which is supplving other svstems without any amtermediate 
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transformer, then it would be essential that the neutral 
should be earthed, because if not, and an earth occurred on 
one phasein one branch of the system and the supply were 
maintained, then a fault to earth on another phase would 
cause a short circuit, which, in the presence of fire damp, 
might cause an explosion. If the power is taken from a 
power company through transformers, then, of course, the 
colliery supply could have an insulated neutral if desired. 

It seems probable that a system with an insulated 
neutral presents a considerable element of danger, from the 
fact that, if one phase goes to earth, there is the possibility 
that the increased potential between the other two phases 
and earth might cause a breakdown on one of them, in 
which case a large flash would take place, which might 
cause an explosion. 

From the foregoing it might seem that the earthed 
neutral was the more satisfactory, but so far no hard and 
fast rules have been made on this point, so it is found that 
many colliery engineers use the insulated system, while 
many others prefer the earthed system, and both are equally 
sure that their method is the better. 

In all installations a leakage indicator must be used, 
and the leakage on each phase to earth noted by the switch- 
board attendant at a certain time every day. If the leakage 
between any phase and earth exceeds the value of one 
milli-ampere per ampere of the supply, then the leak must 
be located and repaired at the earliest possible moment. 

There are several types of protective gear in use at 
different collieries for the purpose of breaking the circuit in 
the case of a fault on any feeder. One which appears to 
meet the requirements of the case was designed by Mr. E. 
B. Wedmore (Member), and is now, the author understands, 
in use at several collieries. 

Three exactly similar current transformers are used 
and connected as shown. Trip coils 1 and 3 are used as 
overload cut-outs and are shorted by low resistance fuses to 
give the desired time lag. The current will in the ordinary 
way be carried by the fuses, and if this reaches the maximum 
allowable it will heat up the fuses till they melt, when 
the current will pass through the trip coil and so break the 
main circuit. Trip-coil 2 obviously only carries current if 
there is a leakage to earth, thus upsetting the balance of 
currents in the secondaries of the transformers. This coil 
is arranged to cut out at the main switch instantaneously 
on the leakage reaching the highest allowable value, for 
which the device is adjusted. 

With this type of gear a fault on any part of the system 
would affect the automatics right back to the generator. 
As it would not be desirable that the whole supply should 
b2 cut off on account of a fault on one section, it would be 
necessary, at the distribution point underground, to instal 
leakage devices in series for each section, and for each 
motor or group of motors on that section. These would be 
arranged so that the cut-out on the main feeder cut-out at 
a high value, that on each auxiliary feeder at a lower 
value, and those on individual motors at a lower value still, 
thus discrimination can be obtained. Tests carried out on 
this gear showed that even when very bad faults occurred 
no arcing or flame was produced. 

The switch gear for use with motors underground is 
almost always of the ironclad type, and in fiery mines it 
must be enclosed in flaine proof cases. The switches and 
fuses should preferably be in different compartments, and 
the switch box and the lids interlocked, so that it is im- 
possible— 

(1) To open the switch box until the switch is opened. 

(2) To open the fuse box until the switch is opened. 

(3) To close the switch before the fuse box and switch 

box have been closed. 

Again, all the switch boxes should be earthed, so that 
there is no danger of shock to the attendant. 


PUMPING. 


In pumping operations electricity has heen of the 
greatest service to the mining industry. Before the intro- 
duction of the electric motor pumping in collieries was in a 
very crude state. In many places oil engines were in use 
for driving pumps underground, but, of course, these could 
only be used where there was no danger of gas, and as this 
type of engine had not attained at that date its present 
state of perfection it was not found to be very reliable. In 
other cases the water was drained into a large reservoir 
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made for the purpose, and during the night, when the pit 
was idle, this water was removed in tubs to the pit bottom, 
where it was emptied into the receiver for the main shaft 
pump. Very often men and boys were engaged in operating 
hand pumps to the pit bottom. The shaft pumping was 
sometimes done by steam pumps installed at the pit 
bottom, the steam, or asit was mainly water, being brought 
from boilers on the surface, a method which was obviously 
very inefficient on account of the extraordinary length of 
piping between the boilers and the pump. Generally the 
shaft pumping was done by pumps at the bottom of the 
shaft, operated by steam engines on the surface, the 
power being transmitted by means of a column of oak 
beams, sometimes as large as four square feet in area. This 
arrangement meant an enormous initial expenditure and 
was very liable to break down, with the result that the 
work of the pit was liable to frequent stoppages. 

With the introduction of electricity pumping has under- 
gone a radical change. The type of pump most commonly 
in use for underground work is the reciprocating pump, 
generally of the three or four ram type. This type of pump 
can be made in a very compact form, and the torque on the 
motor is practically constant, as is alse the flow of water. 
Again, pumps of this type can be constructed for pumping 
against any head. The motor generally used with this 
form of pump is the squirrel-cage type, as it can easily be 
arranged that the motor starts on light load only, a bye- 
pass valve being provided on the pump. This valve is 
opened on starting and is gradually closed as the motor 
speeds up. In most cases these pumps are driven direct 
through gearing, but in some cases belt driving is used. A 
typical example of this type is a shaft pump, manufactured 
at and in use at the Rosehall Colliery, Lanarkshire. This 
pump is of the quadruple rain type, fitted with double beat 
valves and pumping against a head of 300 yards. The rams 
are 8” diameter with a stroke of 12”. The pump runs at a 
speed of 33°5 revs. per minute, and at this speed pumps 278 
gallons per minute. The power is supplied by a squirrel- 


cage induction motor of 100 b.h.p., which is started up by 


means of a starting compensator, the pump being fitted 
with a bye-pass valve. 

Another class of pump which has been used very exten- 
sively in the last few years is the turbine pump. This 
pump is generally placcd along with the driving motor on 
a common base plate, and it has several distinct advantages 
over its rival, the reciprocating pump. These may be 
stated as follows :— 

(1) The space required for a turbine pump set of a given 
capacity is very much less than that required 
for a reciprocating set of the same capacity. 
Hence a great initial saving can be made in 
housing the pump. 

(2) The cost is considerably less than for reciprocating 
pump. | 

(3) No heavy foundations are necessary. 

Against these advantages are to be placed several 
disadvantages, the chief of which are :— 

(1) In cases where the head is very large it may be 
necessary to do the pumping in several stages, 
thus increasing the initial cost. 

(2) As a turbine pump is only efficient at the particular 
head for which it was designed it is essential 
that it should always be used on that head. 

The motors used for this tvpe of service would be of 
the squirrel-cage class, or, if direct-current is used, the 
motors would be compounded to maintain a constantfspeed. 

A good example of this type of pump is that manu- 
factured by Messrs. Willans and Robinson for the Orten- 
Bóving Company, and installed at the Lambton Colheries, 
Durham. This consists of a multi-stage turbo-pump 
running at 1,170 revs. per minute, and delivering 2,900 
gallons per minute against a head of 315 feet. Tt is driven 
by a 325 b.h.p. motor, and has an efficier c» of 8695. 

An interesting example of the great advantage of the 
electrically-driven pumps over the old method of shaft 
pumping is to be seen at the Cowie Colliery, Stirlingshire. 
A steam engine was erected, operating pumps at three stages 
in the shaft, bv means of a column of oak beams. The 


quantity of water pumped is 1,000 gallons per minute - 


against a head of 340 yards. The weight of the plant is 
probably about 200 tons, and the initial cost, excluding 
boilers, was about £7,750. 
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Tlus plant gave great trouble, due to the breaking of 
pump rods and spur wheels; with a consequent great loss 
of tinae, 

Recently turbine pumps were. installed. by Messrs. 
Mather and Platt. for the same service. These pumps are 
arranged to pump in three stages. The bottom stage 
consists of a multi-stage turbo-pump n driven by a 
direct-current motor runtung at 1,100 revs, per minute. and 
capable of pumping 600 gallons per minute against a head 
of 78 vards, and taking 80 b.h.p. 

The midlle stage consists of a turbo-pump capable of 
pumping 740 gallons per minute against a head of 118 

vards, when driven by a motor running at 1,000 revs. per 
minute, and taking 86 b.h.p. 

The top lift pump runs at 900 revs. per minute, and 
discharges: 900 wallons per minute against a head of 144 
vards, and takes 236 b.h.p. 

This means that the power absorbed is about 400 b.h.p., 
and the total cost of the plant was about £1,000, exclusive 
of the cost of the pipes, which were not included in the 
cost of the old set. When the cost of the generating plant 
was added to this there would still be a saving of probably 
€Y,000, and there would be a considerable saving in the 
pipes as a much higher velocity would be used, hence much 
smaller pipes. This example seems to show a great 
aaving qn initial cost. by the use of electrically-driven 
pumps, and the author understands that the running of 
this plant has given entire satisfaction, 

Another branch of pumping where the electric motor 
has made itself invaluable is in the driving of sinking 
pumps. Previously, the class of pump most commonly 
used was the pulsometer type. This meant running steam 
pipes down the shaft, with the usual trouble from leaky 
Joints, especially as the sinking pump has to be hung in the 
shaft. hence a considerable amount of vibration. The pump 
almost invariably used where a supply of electric energy is 
available, is the vertical spindle turbo-type direct coupled 
to a motor. This pump is hung by wire ropes from a drum 
on the surface, and is lowered as the shaft gets deeper, the 
cable for the motor being lowered at the same time. For 
this service a totally enclosed motor would be almost 
essential, as the atmosphere is very wet. 


CoaL CUTTING. 


The cutting of coal by machinery has been in operation 
for the last forty years. but until a comparatively recent 
date it was only carried out on a very small scale. This 
was due to the fact that only compressed air was available 
for power purposes. The introduction of electricity gave 
this branch of the mining industry a great forward move- 
ment, as by this means it became possible to transmit 
energy to the coal face economically, At the present time 
manv collieries depend almost entirely on the smaller seams 
of coal for their output, and it is found that it is practically 
it qssschle to show a profit by working the small seams 
uniess machines are employed, as when holed by hand the 
percentage of small coal is so very large. When a coal 

cutter 15 "employ ed it is often found possible to cut in the 
stratum below the coal. and practically all the coal can be 
obtamed round, and the maximum price obtained. If the 
boling must be done in the coal itself a great increase in 
the quantity of round coal is still obtained as compared 
with hand holing. 

At first only direct current was used for driving coal 
cutters, as it was essential for the older form of coal cutter 
that the motor should be able to start up on load, that is 
in case the machine should be shut down on load, but 
at the present tune there are coal cutters which are driven 
bv squirrel-cave induction motors, and, for the other types, 
induction motors with wound rotors are extensively used 
with great Success, 

The three tvpes of coal cutter in use are the dise, bar 
and chain machines. 

The dise machine is the oldest, and is used chiefly in 
long wall working where the coal is strong. and the pave- 
ment good, It às essential for this type that the coal should 
he strony, as otherwise it would be constantly * sitting 
down on the dise, and causing trouble. If used under 
these conditions it is found to eut faster than either of the 
other types, When used with a three-phase motor it is 
essential that the rotor should be of the wound type, as the 
motor may frequently have to start up against considerably 
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more than full load torque. With this type of cutter it is 
necessary to hole by hand a part at the beginning of the 
eut, in order to allow the machine to start. 

The bar machine is probably the best type for general 
use. It is much less liable to be held up by coal falling on 
it, and it has the great advantage that a squirrel-cage 
motor can be used with it, thus doing away with anv danger 
from sparking. Again, it can be adjusted much more easily 
than the dise machine to follow any irregularities in the 
coal seam. Another advantage of this type is that there 
are no bearings under the coal which may become clogged, 
and less power is absorbed than with the other types. 

The chain type is not very extensively used. except in 
very soft and friable coal, and it does not appear to possess 
any advantages over the bar type for this class of cutting. 

Current is supplied to the coal cutter motors through 
flexible armoured cable wound on a drum, which is un- 
wound to follow up the machine. A plug connector is 
attached to this cable which fits into a socket on the 
machine, This plug must be arranged with an interlocking 
device, so that it is impossible to remove the plug without 
first opening the switch, as otherwise it might be pulled out 
when the motor was running, thus causing a spark and 
possibly an explosion if done in the presence of was. 

The motors for coal cutters are alwavs of the totally 
enclosed flame-proof type, and the power used varies 
between 20 and 40 h.p. according to the size of coal cutter 
used. The depth of cut depends on the nature of the coal 
being worked, and the thickness of the seam, but usually 
ranges between 3 and 5 feet. 

(treat care must be taken that the frame of the motor . 
is well earthed, since there is a possibility of the motor case 
becoming “ live,” due to a breakdown in the motor, which 
works under very severe conditions. In some cases a 
protective device is installed so that the switch can only 
be closed if the earth connection is made, but as this device 
is rather complicated and delicate, it is doubtful whether it 
would operate well under the severe conditions existing. 

There is no doubt that the judicious use of properly 
selected coal cutting machinery makes possible the profit- 
able working of the very thin seams, which could not 
possibly show a profit when worked by hand. An interesting 
example of this is shown in a paper read bv Mr. Kirkup 
to the Colliery Managers’ Association. The seam referred 
to is a verv hard seam of steam coal, about 26 inches thick 
with a fairly bad roof. When worked by hand the under- 
ground cost of production?was 5s. 14d. per ton, while when 
worked by a coal cutter the cost was reduced to 4s. 61d. 
per ton, inclading capital charges and repairs on the cutter. 
This shows a clear saving of 7d. per ton, besides the fact 
that the value of the coal was increased enormously, due 
to the much larger percentage of round coal produced. 
This example shows the great advantage to be derived 
from the use of coal cutters under suitable conditions. 


HAULAGE. 


Another branch of the mining industry into which 
electricity enters very largely is the hauling of the coal 
from the inner workings to the pit bottom. The two methods 
generally used before underground haulage gears were 
installed were haulage ropes unde reround driven by steam 
gears on the surface, and haulage “by horses, hundreds of 
which were sometimes to be found in one pit, representing 
a great outlav of capital. Neither of these svstems was 
found to be economical ; the first because of the enormous 
wear and tear on ropes and the great lengths of rope in the 
shaft doing no useful work, and the second because of the 
additional cost of keeping roads at a height of at-least 
five feet to allow the horses the necessary head room. 

Three types of haulage gear are used to suit the different 
conditions existing, These are are as follows :— 

Main. Rope Haulage :—This svstem 1s adopted where 
the road to be worked is a single one, and where there is 
sullicient. gradient to allow of the tubs running back bv 
gravity. The type of motor which is used for this class of 
gear is the compound motor if the supply is direct-current, 
or the slip ring motor if alternating-current is in use. The 
motor has alwavs to start up against a considerable load, 
and it is essential that motors used for a main rope haulage 
should be capable of starting up slowly, since if the gear is 
started quickly the rope and. the tub’ couplings will be 
subject. to severe shocks-- tliis title! cost. of maintenance 
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would be heavy. For large gears, the maximum speed of 
the rope would probably be from 8 to 12 miles per hour. 

Main and Tail Haulage :—This type of gear is used 
frequently for fairly level roads, where the empty tubs will 
not run back by gravity. The arrangement is that the rope, 
which is run round a loose pulley at the end of the haulage 
road, has one end attached to the train of tubs for pulling 
while the other end is attached to the back of the train, so 
that where there is a down gradient at any point the tubs 
can be retarded. Here again a considerable starting torque 
may be required and slip ring motors are generally installed. 
Both types of haulages are frequently driven direct through 
gearing from the motor, but many engineers prefer belt or 
rope drives, which, to a great extent, absorb severe shocks 
on the gear, due to the tubs becoming derailed. 

Liquid starters are frequently used for this work, and 
are found to be very satisfactory, as it is possible to speed 
up graduallv, thus reducing the shock on the rope. 

The Endless Haulage :—This type of gear is used very 
extensively on long double roads. It is generally arranged 
to run at 1] to 2} miles per hour, according to circum- 
stances, and has the great advantage over the other two 
systems, that it provides a practically steady load all day, 
while the other types take a very varving load. Another 
advantage is that with this type of gear & squirrel-cage 
motor may be used. This is usually arranged to drive the 
gear through a friction clutch, so that the motor may be 
run up to speed on light load only, the friction clutch being 
gradually tightened, and the gear started afterwards. 

The following figures may serve to show the great 
economy which can be effected by the installation. of 
‘electric haulage gears underground over the surface 
haulage system. Length of road is 500 vards, haulage is 
of the endless type with a rope speed of 14 miles per hour, 
and the power absorbed is about 33 h.p. The total output is 
300 tons per day, and the cost of working it is found to be 
039d. per ton. Originally this road was worked by a 
steam haulage gear on the surface, and the working cost 
was found to be L:77d. per ton. This shows a clear gain 
of 1:38d. per ton, which with this output means a saving 
of about £500 per annum. 

Electric locomotives are used to some considerable 
extent on the Continent for underground work, but there 
are very few in operation in this country, probably because 
of the stringent mines regulations existing. They are only 
suitable for use in roads exceeding 6 feet:in height, and of 
course can only be used in roads which are ventilated 
with fresh air, that is for roads near the downcast shaft, 
on account of the considerable amount of sparking at the 
collector. 


ELECTRIC WINDING. 


Very little indeed has been done on electric winding 
gears in this country, although it is a subject which has 
been much discussed during recent years. Opinions vary 
greatly as to whether the use of electricity for winding 
offers any advantage over steam winding, by modern 
steam gears or otherwise. It seems probable, when it 1s a 
case of scrapping existing plant and laying down a complete 
generating plant, with motors for operating the gear, and 
probably a flvwheel set for equalising the load on the 
generating plant, that, taking the heavy initial cost into 
account, any saving in efficiency over the steam winding 
gear would be completely nullified by interest charges. 
However, it is possible, where there is existing generating 
plant, or a very cheap supply can be obtained from a power 
company, that a considerable saving would be effected by 
installing. electrically-driven winding gear. 

There are a great number of cases where small electric 
winding gears of from 40 to 100 h.p. are in use for raising 
coal from one seam to another, so that all the coal produced 
in the different seams can be wound to the surface from 
the same level, thus the main winding can be performed 
at the maximum speed, as the cage is only required to stop 
at one level, instead of perhaps two or three, with a con- 
sequent loss of time. For this service induction motors with 
wound rotors and controlled by liquid rheostats are generallv 
used. 

VENTILATION. 

At all collieries a comparatively great amount of power 
has fo be spent im ventilating, The main ventilation 
is generally provided by fans on the surface, and in many 
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cases the energy necessary to operate those fans is supplied 
by electric motors, because it is much more economical at 
a colliery where an electric plant has been installed, to 
drive all the auxiliaries electrically, than by separate steam 
engines. In a mine of average size, the power used for 
ventilation would probably amount to several hundred 
horse power, and as the fans must be kept running con- 
tinuously they obviously ensure a very good load factor for 
the generating plant. 

Auxiliary motor-driven fans are very frequently made 
use of underground for ventilating parts of the workings 
through which it would be troublesome to lead the air 
supplied hy the main fans without the use of some auxiliarv. 

Where motor-driven haulages of the main or main and 
tail tvpe of coal cutters are installed, the power taken 
from the generating plant is subject to great fluctuations, 
hence it is essential that the voltage regulation should be 
very good, for otherwise induction motors would be liable 
to drop out of step if the voltage suddenly dropped con- 
siderablv. For this reason some form of automatic voltage 
regulator is generally installed. This is usually of the 
Tirrell tvpe, and there is no doubt that the steady voltage 
and the consequent steady operation of the motors obtained 
by the use of this instrument have done much to increase 
the popularity of electricity with colliery engineers. 

A very interesting apparatus has recently been patented 
for cutting the current off from a section of a pit where fire 
damp suddenly makes its appearance. This is the '* Holmes- 
Alderson Fire Damp Safety Cut Out." 

This apparatus depends for its action on the catalytic 
action of platinum. It consists of two strips of metal 
rigidly fixed at one end of each, while the free ends overlap 
slightly, but under normal conditions do not make contact 
with each other. Each strip is composed of two pieces of 
dissimilar metals such as steel and brass, which have 
different coefficients of expansion. 

Any heating of this compound strip causes it to bend. 
Below these strips are placed coils of thin wire, one being 
of platinum and the other having no catalytic properties. 

On passing a current through these coils, which are in 
series with each other and with a resistance, the coils heat 
up and the heat is transmitted to the compound strips 
above them. Both strips move upward equally and so do 
not make contact. 

If the air should contain fire-damp the platinum coil 
will increase in temperature and the compound strip above 
it will rise in temperature and bend sufficiently to touch 
the other compound’ strip, thus closing the circuit of a 
relay used for lighting a danger lamp and tripping the oil 
switches. 

This apparatus can be adjusted to cut off the supply 
when a given percentage of gas is present. 

In conclusion, the author desires to thank Mr. Murdock, 
of Messrs. R. Addie & Sons, for the information he bas 
kindly supplied. 


EDUCATIONAL. 


UNIVERSITY COLLEGE, LONDON. 

Mr. Archibald R. Low, M.A. (Edin.), B.A. (Cantab.), 
will deliver an advanced course of eight lectures. together 
with drawing office work, on ** The Design and Calculation 
of Aeroplanes,” at University College on Fridays at 5.30 
p.m., beginning February 3. The course is arranged to 
enable a technical engineer to design and calculate an 
aeroplane for actual flight and to predetermine its per- 
formance. It is specially suitable for officers of the Navy 
and the Army who contemplate taking up aviation. A 
visit will be paid to the Aviation Ground at Brooklands. 
Further particulars may be obtained from the Secretary 
of the College. 


PERSONAL. 


Mr. Duncan M'Lennan, of Glasgow, has been appointed 
electrical engineer of Oban, at a commencing salary cf 
£180. 

Mr. HE. M. Hobart, MAREE. M.Inst.C. E... is. leaving 
London to take up the important position of consulting 
engineer to the General Electric Company of Amertea, 
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DEPRECIATION AND OBSOLESCENCE. 


Depreciation may be defined as the setting aside 
of a sum of money each year to allow for the gradual 
deterioration of plant due to wear and tear. Obso- 
lescence or antiquation is the setting aside of an 
additional sum over and above that necessary for 
deterioration so as to cover the possibility of the 
plant becoming out of date by reason of outside 
developments. The first may be covered by à certain 
definite percentage, taken each year on the capital 
cost, but the second is not such a simple matter. 
Allowance for obsolescence may not be required 
for several years and then suddenly the introduction 
of a new invention may throw the machine quite 
out of date. Some think that the two can be covered 
by a fixed percentage each year, shghtly larger 
than that which would be allowed for depreciation 
only ; others there are who do not consider the 
matter at all and simply ignore obsolescence, 
trusting to luck that no improvements will be 
brought out to antiquate their machinery. The 
antiquation factor comes more prominently to the 
front in electrical work than many other branches 
of engineering, for the changes in design of 
dynamos, motors and switch gear have been ex- 
tremely rapid. There are signs of the pace slowing 
down a little. Not only has electric machinery 
changed rapidly, but it has also had a great effect 
on other machinery with which it is intimately 
associated. For example, prime movers have 
undergone rapid changes, and to-day there are 
many fine slow-running steam engines which are 
hardly worn and yet which are quite out of date— 
thanks to steam turbines and internal combustion 
engines. Practically all large output generators are 
now coupled to steam turbines and, therefore, many 
large machine tools, such as boring mills, lathes, 
etc., are standing idle in makers’ works. The almost 
universal adoption of the electric motor for driving 
works and factories has also thrown out of use 
many small engines and a good deal of line shafting 
and belting. Indeed in some cases the entire power 
plant of a works has been entirely displaced be- 
cause the management has found that it would 
pay to buy the current in bulk. Much machinery 
will have to be scrapped long before it reaches 
scrap value by the ordinary, accountants umet leds 
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of depreciation, and this shows that directing how 
accounts shall be made up is really a matter for 
the engineer. The importance of this matter points 
again to the necessity of our young engineers study- 
ing the commercial as well as the technical side of 
engineering, for although a clerk can work out 
depreciations if he is told what to allow, he cannot 
fix the rates. The most expert accountant cannot 
know anything of the construction and, therefore, 
the possibility of breakdowns and wear and tear 
to which a piece of machinery is liable; nor is he 
able to follow those developments outside which 
cause the useful life of a machine to be reduced. 


TECHNICAL PROBLEMS, WITH SOLUTIONS 
BY PRACTICAL MEN. 


RULES. ° 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

QvEsTIONS.—-For each suitable question we offer onc shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

Answers.—A fee of 10s. will be paid for the best answer, 
‘and 5s. for every other published. Replies should reach the 
orlice within 14 days of the appearance of the questions, 


QUESTIONS. 


Qucstion No. 1240.—To what loads are transmission line 
poles subjected? What is the magnitude of these 
loads. and how mav they be estimated ? What is the 
best basis of specification for such poles and what 
safety factor should be required? Give notes on 
foundation design and note the weakest points in the 
completed structure.—“ Kitty.” 


ANSWERS, 


Question. No. 1239.—State what in your opinion is the 
best and quickest method of locating a broken circuit 
in a lead-sheathed steel taped concentric feeder cable 
2,000 yards long laid direct in the ground. Is it feasible 
to make a capacity test from each end without the 
use of a condenser ? If so, give full particulars, with 
a diagram of connections of a practical test of this 

.. kind. mE 

Answer to Question No. 1239 (awarded 10s.).— Broken 
Circuds.—It will at once be obvious that a simple dis- 
continuity in the leads of a lighting or power cable can 
hardly occur, unless bv some such means as the omission 
of a jointer or wireman to properly complete the connections 
in a network-box. In such a case the fault can only be 
at one of a limited number of definite places, and its 
location is usually indicated by the deficiencies of supply 
which lead to its first detection. A discontinuitv, however, 
may occur in telephone cables or in the‘ pilot " wires of 
lighting or power cables, and in any case the localisation 
of such a fault proceeds along the same lines. 

The insulation resistance of a cable in which a simple 
“break " occurs (as apart from a dielectric failure) will 
not be lowered appreciably in the majority of cases, so 
that the localisation of the fault must be effected bv a 
capacity test. Working from each end of the cahle in turn 
the simple connections shown in Fig. ] are required. The 
back terminal C of a three-terminal Webb discharge key is 
first connected to the cable lead in which the fault is to be 
localised. The remaining connections being as shown, 
the key K is depressed for ten seconds, sav, and then 
released: the electrostatic energv stored in the cable 
up to the break then flows out via G to earth and the 
extreme swing of the galvanometer needle is noted. 

A condenser, L, is then connected. to C, as dotted, in 
place of the cable, L being chosen of a capacity nearly 
equal to (or at least commensurate with) that of half the 


cable. The above operations are repeated and the fresh 
swing of the ballistic galvanometer G is noted. 


The whole series of operations is then repeated at the 
other end of the cable, and it may easily be shown that 
the distance D (feet) from the fault to the first end of the 
cable is :— 


a 
where 


a,a’ are the galvanometer readings at the first end of 
the cable. 

b, b' are the galvanometer readings at the second end 
of the eable, and 

1 is the length of the whole cable (here 6,000 feet). 


Cable 
Ist Test 


Zud. Test 


€ 3 


Only when the cable is on a drum, or laid in “ ring’ 
form, so that both ends of the faulty line are simultaneouslv 
avallable, at the testing point without moving the instru- 
ments can the condenser L be dispensed with. In such 
a case the above simple formula further reduces to— 


E x l 
e T J. 


There is, however, no reason for the very generally 
expressed distrust of, or disinclination to use, condensers : 
these may now be very cheaply procured in waterproof 
cases and calibrated to a high degree of accuracy. The 
above method of testing is the simplest and most accurate 
practical means of localising a simple discontinuity, and 
where it is employed a condenser is of course essential. 


Should the fault have broken to earth, the ordinary 
* loop "" test becomes applicable, if a sound return line is 
available to complete the loop. Otherwise a less convenient 
modified loop test, dispensing with the return lead, must 
be einployed. E 

Insulation Resistance Tests.—As facilitating the early 
detection of leakage faults on concentric cables the insu- 
lation resistance of the latter should be tested from time to 
time. The outer conductor having usually (on direct 
current systems) quite a low potential above earth—owing 
to the action of electrostatic osmosis—any insulation 
failure lowers the insulation resistance of the mains as à 
whole, sufficiently to enable its detection before the fault 
becomes complete. (On other high voltage cables periodical 
insulation tests are of less value, any deterioration in the 
very high insulation resistance of the cable itself being 
incapable of detection—owing to the comparatively low 
insulation. resistance of switchboards, fuse-plates, etc.— 
till the fault reaches a dangerously low resistance or 
even completely fails.) 


Should a fault on the outer of a concentric cable be 
thus detected, before the insulation of the inner maim 
fails, the defect mav be localised bv a loop test employing 
part of the sound inner conductor as return lne. Usually 
in concentric mains, and almost invariably in other types, 
an earth fault simultaneously develops into a short circuit 
and an independent return or a modified method of testing 
becomes necessary. 

The measurement and careful recording of the capacity 
(wire to wire and wire to earth) and resistance of the 
conductors of all supply mains greatly facilitates. the 
localisation of subsequent. faults, and such. tests should 
invariably be conducted while the cable is yet sound. 
—'" CABLEX.” 
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Electrical Progress at Home & Abroad. 


Review by our Special Correspondents. 


THE TYNESIDE. 


("Electrical Engineer” Correspondont.) 


NEWCASTLE-ON-TYNE. 


Mention has already been made of the fact that Tyneside 
is be sinning to smile again. The orders for new boats are 
coming in apace, and a most satisfactory state of industry 
ix now to be found in the shipyards. In addition to the 
Dreadnought for Jarrow. there are rumours that. there 
may be an order from Portugal coming this way, as it is 
known that the Portuguese Naval Commission are going 
to buv three Dreadnoughts i in Britain of similar type to 
the Brazilian. battleship that was built at Elswick. The 
rearrangement of Palmers yard has also conduced to 
raped building of both naval and mercantile boats. and 
it is understood that orders have recently been booked for 


several vessels of the former class. Messrs. Swan, Hunter 
and Wigham = Richardson, Ltd., have scored another 
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triumph im the Franconia.” built for the Cunard Company, 
whieh has just. left the Tyne for Liverpool. The fittings 
and decorations on this vessel are in first-class stvle, 
and, ax is usual in the Cunarders, electric light and power 
has been made use of to a very handsome degree. 


The Problem of the Colliery. 


It is a great pitv. in view of the enormous field for 
development of electricity atforded by the mining industry, 
that affairs should be so troubled among the miners. 
A conference of the Northumberland Miners’ Council 
has just been held in Newcastle, and two decisions have 
been arrived at which may seriously jeopardise the indus- 
trial peace. The first of these is to terminate the present 
Conciliation Board Agreement with respect to the minimum 
wave, after six months notice, subject to a ballot of the 
miners. The " North Mail points out. that a minimum 
of 3! per cent. above the 1879 basis in Northumberland 
would make the wage of hewers 6s. 8d., representing the 
actual wages in this country to-day. The other decision is 
with respect to the Eight Hours Bill, and is that at no col- 
hery shall the three-shift system be continued, In. order 
to attain this the assistance of the Miners’ Federation of 
Great. Britain is to be invoked, so that the matter mav 
shortly become a national question. The Durham miners 
are on the move with respect to the Osborne judgment, 
and are seeking to obtain a voluntarv contribution. of 
one shilling per vear from the members of the Association for 
the purpose of maintaining Parliamentary. representation, 
and for this purpose are seeking to form a new society, 
ze the present organisation is legally prevented from 
collecting voluntary contributions. 


Electrical Progress in Northum berland and Durham, 


Several items of interest may be reported this week in 
connection with electricity supply development. At 
Seslull Colherv electric power supply is being given for 
coal. cutting and other. purposes, while a new colliery 
belonging to the Backworth Colliery Company is to he 
operated electrically. Another colliery equipment. which 
will be running in the near future is at the Woodhorn 
Colliery, while Bedlington, and Seaton Delaval will be 
tapped. The development of Easington Colliery has also 
brought in its train an increased demand for electricity, 
as this colliery is making huge progress and will shortly 
be in the forefront of the Durham mines. At Newbiggin 
there 18 also another excellent opening for the consumption 
of electrical eneray, as the shaft-sinkiny operations there 
are nearly finished, and five seams of coal of excellent 
quality have been tapped, and will afford work for vears 
to come, The Darlington Corporation supply may shortly 
be inven to the Cleveland Bridge and Engineering Company, 
Ltd.. if present negotiations are successful, and if this 
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comes about the supply will be on a very large scale, 
There is also a probability that the Sunderland ear service 
may be extended to Whitbourn. 


Tramways and the Post Office. 


Following on the arrangements which have been made 
on the Bexley Heath trams for letter carriage, it is interest- 
ing to note that the Newcastle Corporation Bill includes 
provision for the conveyance of mails by the Corporation 
electric conveyances, and that for outside districts it 
might be advisable to attach post-boxes to the late cars, 
which could be cleared in the city in time for the last post. 


A Dock Fire and Electricity. 


_ It is interesting to note that after a disastrous fire at 
a South Shields dock the owners, Messrs. Brigham and 
Cowan, were able to say that the work of docking vessels 
could be carried on without interference as the electric 
pumping plant and power supply were still available. 
The electric cranes belonging to the firm were also saved. 


A New Electric Resistance. 


Messrs. Clarke, Chapman & Company. Ltd., of Gateshead, 
have just introduced a new form of strip resistance which 
has several interesting points, It is composed of a non- 
corrodible alloy and is made in a corrugated strip form to 
ive lateral «tre nuth. By suitable bends à considerable 
length is held by a central insulated support and the 
whole is adapted for use either in free air, where its large 
radiating properties are of value, or in oil tanks. It has been 
found by the firm to be particularly useful in marine 
electrical work. 


THE MIDLANDS. 


(“Electrical Engineer" Correspondent.) 


JIRMINGH AM, 


The future of the electrical industry has been discussed 
recently by two of the professional organisations in Birming- 
ham in a very hopeful spirit. Mr. F. W. Foster, A.M.E.E. E, 
of the Birmingham Electric Supply, devoted his address, 
as president of the Birmingham and District. Electric 
Club, mainly to topies of a non-technical character. The 
membership of the club, in spite of the continually recurring 
losses caused by members leaving the district, has increased 
during the last three vears 15 per cent., and the total is 
now 90. With regard to the question. of price cutting, 
Mr. Foster said that he was afraid it was a rule with them 
not to buy a second machine or lot of material from the same 
house, even when the first consignment was satisfac tory, 
if they could get it one per cent. cheaper from another firm, 
He was sorry to sav some of their largest firms and munic ipal 
de 'partine nts were the worst sinners in confounding * en- 
quiry ” with “estimating.” This often led to the multi- 
plication even up to six times of enquiries or estimates ; 
in fact, to the unprofitable part of the job being done six 
times over. Everything apparently was multiplied bv six 
except the profit. One of the cures for this state of things 
was the full and proper use of such societies as that club. 


The Labour Question. 


Labour troubles, Mr. Foster observed, had not reached 
the electrical industry. Manufacturers had had small 
internal troubles with groups of workmen, but the sub- 
division of the indnstry and the greater interest taken in 
the daily task had been factors in preserving peace. But 
who could say how long the peace would hold” Labour 
troubles were usually due toa woeful want of sympathy on 
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the part of either or both of the parties. Let them cultivate 
interest in their employees of all grades, hut especially m 
their foremen and apprentices. There was nothing more 
helpful to the successful running of a department or 
workshop than an interested foreman. Let them avoid 
the practice of making the foreman only the vehicle of 
Instruction. Thev should go over things with him and 
encourage him in suitable cases to make reports in writing. 
Nothing so much improved a man's powers of observation 
and accuracy in detail as the after preparation of written 
reports. Let them explain alwavs the reason and meaning 
of anvthing new. Thev need not be afraid that they were 
training a man for the benefit of a competitor. There was 
no workman or apprentice so loyal as one who felt that 
he was learning something every day. And if the man 
should after all be tempted by higher pay to make a change 
was there one of them who would not so act in similar 
circumstances. Works with a reputation for turning out 
good managers, workmen or improvers were almost always 
successful concerns, and had the reputation of retaining 
their men many years. 


A Good Time Coming. 


In support of his contention that there was no industry 
expanding as was the electrical industry, Mr. Foster 
mentioned that four vears ago the power distributed 
electrically in Birmingham was approximately 4,000 kw. 
maximum demand, and 5,000,000 units sold per annum, 
whilst. the centre of the town afforded but a scantv show of 
electric lighting. The carbon filament lamp was fighting a 
rearguard action, charges were high and little encouragement 
was given to the consumer bv the supply authorities. 
This, he believed, was tvpical of all the towns in the district 
at that time. At present, the vast improvement in lighting 
was ohvious, whilst the returns of the Corporation and power 
companies showed an annual increase in workshops and 
mills of approximately 80 per cent. in tlie figures of total 
b.h.p. of motors installed. With the consummation of 
the Greater Birmingham scheme, they might expect an 
annual increase from the hitherto untapped districts 
equal to the present annual increase in Birmingham. 
There would also be extensions locallv in traction instal- 
lations. He doubted whether the transfer of telephones 
to the State would really mean an extension, inasinuch as 
the National Telephone Company generally inet all demands 
for increased services. But he thought they might look 
forward to increased business in the manufacture of 
instruments required within the country. In fact, he felt 
he could not be alone in his belief that there was a good 
time coming. 


I.E.E. Local Section Dinner. 


The annual dinner of the Birmingham Local Section 
of the Institution of Electrical Engineers, held at the 
Grand Hotel, on Wednesdav, the 18th inst., was a social 
success, there being over a hundred guests, and though 
there was a great disappointment experienced in the absence 
of the president of the Institution, the proceedings were far 
from lacking in oratorical interest. Mr. de Ferranti came 
baek from Switzerland on the previous evening, and during 
the day telephoned that he would arrive in Birmingham 
at 5.30. At the last minute, however, the chairman, 
Mr. M. Railing, received the following telegram from 
Mr. de Ferranti :—-" Owing to failure of taxicab company 
have missed my train. Please express mv deep regret at 
being unable to be with vou this evening as I had arranged. 
In proposing the toast of * The Institution of Electrical 
Engineers," Mr. Railing alluded to his own position as 
being due, as he believed, to some extent to the feeling 
that the manufacturing and commercial side of their 
profession ought to receive recognition. The Midlands 
were the centre of the English electrical industry, and the 
gigantic works in. the district, though not collectively 
represented by one name or governed by one board, could 
hold their own with the works of any other country. 
Thev had, for instance, the works of Siemens at Stafford, 
those of the Electrical Construction Company at Wolver- 
hampton, those of the British Thomson-Houston Company 
at Rugby, and their little colony of the General Electric 
Company at Witton. 


The Fight for Supremacy. 


If those engaged in the electrical industry of Great 
Britain were not everywhere doing as well as they would 
like to do, they were fighting hard, and, he believed, 
somewhat successfully, and they might hope with the 
help of their Institution to gain before long the supremacy 
which they felt ought to be theirs. Applying to professional 
matters, the exhortations of Mr. Joseph Chamberlain as to 
closer Imperial unity, and of Mr. Haldane as to the need 
of efficiency, and Sir George Houston Reid's advocacy of 
a lofty patriotism. Mr. Railing urged that their central 
organisation in London should at all times endeavour 
to strengthen the ties with its sister organisations in the 
countrv, and that the watchword of their profession should 
be efficiency. Among the great necessities of the profession, 
he considered, was more systematic training and a standard 
of examinations which should provide a guarantee of 
definite qualifications. Great Britain possessed advantages 
in the world’s commerce through her colonies and sister 
nations, hut those advantages, great as they were, would 
not enable them to hold their own unless they were as well 
equipped as were their competitors. 


The Status of Engineers. 


The standing of engineers, and especially of electrical 
engineers, with the general publie was the principal theme 
dealt with by Major W. A. J. O'Meara, C.M.G., who, in 
the absence of Mr. de Ferranti, responded to the toast. 
They need not be, he said, ashamed of their profession. 
On the contrarv, seeing the immense part plaved by 
electricity nowadays in every department of activity, 
not excepting the Navv, they had everv reason to be proud 
of it. The only regret he felt was that people in general who 
enjoyed the benefits of what enpineers did failed to show 
due appreciation of those who conferred those benefits. 


Perhaps that was due in some measure to themselves, - 


in that they did not take a sufficiently great part in public 
affairs. In this world little was done for anybody who did 
not knock loudly at the door and he thought the time had 
arrived when engineers should Jet it be known how much 
they were doing for the progress of civilization. The 
advantage Birmingham possesses in having a University 
and a technical school from which to draw well-trained 
engineers was referred to by Mr. M. Hirst in proposing 
“The Birmingham Local Section.” Birmingham, too, 
he pointed out, had more than any other town a great 
variety of trades suitable for the application of electrical 
power, whilst the Birmingham Local Section was one 
of the most successful in the country. Mr. A. M. Taylor, 
in his response, mentioned that the section had been 
established ten years and now had, within one or two, four 
hundred members. The toast, ‘ Electrical, Industries and 
Our Guests,” formed the subject of really humorous 
speeches by Mr. R. K. Morton, Mr. C. H. Wordingham, 
and Mr. T. Harding Churton, whilst Mr. Solomon (of the 
General Electric Company's Carbon Works), in proposing 
the health of the chairman, took Mr. de Ferranti's mishap 
as the text for a solemn lecture to both these gentlemen 
on the bad example an electrician set by resorting to such 
a miserable inotive agent as petrol. 


SCOTLAND. 


(“ £iloctrical Engineer” Correspondont.) 
GLASGOW. 


The following facts deserve the widest publicity. About 
a vear ago a certain large school in Glasgow had electric 
lighting installed in place of gas. The result is not only 
greatly improved lighting, but the teachers testify to the 
enhanced comfort which thev experience in their work. 
More important still, however, is the fact that a comparison 
of the school lighting bill for gas and for electricity comes 
out in favour of the latter. For instance the electricity 
account was: 


From May to November, 1909 .. £1 5 0 
» November, 1909, to February, 


1916 A T bs ate 9 17 
» February, 1910, to May, 1910.. pq. 


£18 14 


p P im 
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For gas the last three years’ accounts were : 


From May, 1906, to May, 1907 .. £36 3 3 
4. May, 1907, to May, 1908 33 9 3 
. May, 1908, to May, 1909 33 3 3 


Taking the average for gas at £34 4s. 11d., the comparison 
shows a balance in favour of electricity amounting to 
£15 14s. 5d. Lamp breakages were negligible, ‘and were 
most due to carelessness on the part of cleaners. So far 
as Glasgow and district is concerned, gas in a new school 
is now a thing unheard of. The same holds true with 
regard to churches. 


Post Office Telephones. 


Local authorities and the general public seem to be up 
in arms at the new telephone tariff of the Post Office 
telephones. A number of indignation meetings have been 
held and resolutions passed witha view to bringing pressure 
to bear on the proper parties to have the new tariff modified 
in favour of telephone subscribers. A number of the burghs 
just outside of Glasgow, who have hitherto been allowed 
to telephone to the city without extra charge, have had 
Glasgow put out with their area, and are asked to pay ld. 
for each message to Glasgow. It is maintained that in 
such burghs the principal use of the telephone is for com- 
munication with city firms, the need for communication 
between local firms in such places being negligible owing 
to the nature of their business. Members of Parliament 
and others representative of Scottish interests are hkely 
to have a busv time in the near future justifying their 
recent re-election to office. 


Glasgow Electricity Department. 


Coming events cast their shadows before. At their 
meeting on January 26, the Glasgow Corporation confirmed 
a minute from the Electricity Committee showing that the 
amount which the Corporation had already obtained 
authority to borrow was £2,000,000, of which sum £250,850 
had been repaid by way of sinking fund. The estimated 
capital expenditure in connection with the existing works 
from June 1 next until May 31, 1914, will be approxi- 
matelv £230,000, made up as follows : 


£ 
Ad.litions to existing buildings .. 1,000 
Boilers, etc., in present stations 25,400 
Transforming plant 10,900 
Mains and cables .. 182,000 
Meters 10,080 


In the event of the new generatiny station in the east end 
of the city being proceeded with, an additional expenditure 
of £280,000 would be entailed. In consideration of these 
facts and figures, it was agreed that application be made 
to the Secretary for Scotland in terms of the Electric 
Lighting (Scotland) Act, 19C2, for his consent to a further 
sum of £500,000 being borrowed for electricity purposes. 


Changes in Tramway Fares. 


The Glasgow Corporation Tramways Department have 
now had a trial of the two-stage ticket. In accordance 
with a recent resolution, a commencement was made on 
January 15 to issue a tramway ticket costing I}d. for 
which a passenger can travel two consecutive halfpenny 
stages, retain the ticket, board any other car, and on giving 
up the two-stage ticket get another ticket entitling him to 
travel two consecutive halfpenny stages. These tickets are 
being taken advantage to the extent of between 30,000 
and 40,000 per day, and so far an average of some 259, 
have not been returned, or, in other words, the second- 
stage journev has not been made. In many quarters there 
is a feeling that this experiment is by no means the last 
word in connection with the difficulty which it seeks to 
solve. 


Lanarkshire Tramways Company. 


The half-yearly report of this concern shows it to be in 
a very flourishing condition, and the shareholders are 
likely to have an enjoyable enough meeting on the last 
dav of this month. After putting £8,500 towards deprecia- 
tion, the directors reconunend a dividend of 6°, for the 
half-vear as against 5}°,, last year. 


Electric Cranes. 


The electric crane 18 one of the pieces of apparatus which 
established itself earlv in the dav, and Mr. Quintin Hender- 
son, in his paper entitled " The Application of Electricity 
to Crane Work," read before a local technical society in 
Glasgow, had no difficultv in showing that bv virtue of 
economy resulting from the fact that the electric crane 
only absorbs energy when in use, and the saving of time 
ani consequent decreased cost of production possible with 
its use, the electric crane was ally to be preferred to the 
older types of rope and steam-driven cranes. He advocated 
the liquid rather than the tramway type of controller. 
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GERMANY. 


("Electrical Engineer" Correspondont.) 


BERLIN. 


The Town Council of Cassel has decided unanimously to 
borrow £75,000 for the purpose of enlarging and partially 
reconstructing its power station. 


Hagen. 


The development of the town electric works has sur- 
passed all expectation. Only two years ago two turbo- 
generators of a total capacity of 6,000 kw. hours were 
enough. Early last year a third of 5,000 kw. hours had to 
be put down, and now a fourth one of 7,500 kw. hours 
has been ordered for the present year, during which 32 
million kw. hours will have to be supplied. A new station 


will probably be wanted. 
Company Affairs. 


The Siemens Schuckert factory of Berlin has secured an 
order for 24 electric goods-locomotives for Falun, to be 
delivered before June, 1914, for use on the Sweden-Lapland 
railways. When the new locomotives are in use the load 
of the iron ore trains bringing cargoes from Kiruna to the 
Norwegian frontier will be increased by 50° per loco- 
motive. Each electric locomotive will cost £1,200. 

The Deutsche Uberseeische Elektrizitats Gesellschaft, 
Berlin, has decided to increase its capital by 10 million 
marks, in addition to issuing bonds for 15 millions at 3%, 
premium and bearing 5°, interest. This brings the capital 
of the concern up to 5 million sterling. Even the small 
companies are doing the same thing. The Couz Elektri- 
zitats G.m.b.H., of Hamburg, has doubled its capital to 
half a million marks, and the Stettiner Elektrotechnische 
Werke, G.m.b.H. has increased its capital from 10 to 60 
thousand. 

The Elektrizitats Aktiengesellschaft vorm Schuckert & 
Company, of Nurnberg, finds itself compelled to increase 
its factory. The money to be provided will be 30 million 
marks, and at the general meeting on February 7 next, 
the directors will propose an increase of capital of 10 
million marks, i.e., from 50 to 60 millions. The capital 
was brought up to the former figure from 42 millions as 
recently as 1907. 

The Siemens & Halske Company, of Berlin. have secured 
the order from the Roumanian Government for the equip- 
ment of the new Central telephone office at Bukarest, to 
accommodate 14,000 subscribers. The competition for the 
order was keen and the firm secured it against American as 
well as continental rivals. The new office will replace one 
constructed on an American system. 


UNITED STATES. 


("Eiectrical! Engineer” Correepondent.) 


New YORK. 


Following the time-honoured custom of reviewing at the 
beginning of the New Year the progress which has been 
achieved during the preceding 12 months, it has to be 
recorded that the electrical historv of 1910 in the United 
States presents no great individual outstanding feature. 
If, however, there have been no epoch-making discoveries, 
no striking applications of old principles to new purposes, 
the vear has, nevertheless, to be regarded as an important 
one in the matter of steady and solid development? To 
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take, firstly, the department of lighting, there has been a 
marked improvement in the method of manufacturing 
metallic filaments, which have now reached a point in the 
matter of ductibility which is not likely materially to be 
excelled. There has also been a very notable advance in 
in the matter of efficiency, while large units up to 400 
and even 500 watts have been produced and tested under 
conditions which give promise of big developments 
in the near feature. So far as the smaller units are 
concerned, the general improvement already noticed and 
the exceptional economies they offer in the matter of 
current saving, may be said to have brought about some- 
thing like a revolution in domestic and store lighting. They 
still suffer, however, from a deplorable lack of standardiza- 
tion alike in the size and in the shape of the bulbs, with 
resultant complications and uncertainties in respect of the 
most effective use of shades which have militated very 
seriously against economical use. These are matters which 
we may confidently expect to see remedied to a greater 
or lesser extent in the current year. Neither in the matter 
of flaming arcs or intensified arcs is there anvthing of 
especial interest to record so far as this country is concerned, 
since most of the lamps of both tvpes here in use are of 
foreign make, though some noteworthy efforts have been 
made on this side in regard to the manufacture of white 
flame carbons. The mercury vapour lamp has also made 
some headway, though the principal development, the 
mercury vapour quartz tube lamp, has been made in Great 
Britain. Perhaps of all general developments the most 
marked in this country has been the enormously extended 
use of tungsten lamps for street lighting. Gas has prac- 
tically been driven out of this field altogether, and is rapidly 
disappearing from all the stores and public buildings. It 
may, indeed, almost be said that away from those districts 
where natural gas bubbles up from the interior of the 
earth and can be utiliscd for a few cents per thousand 
cubic feet, gas is becoming as extinct as the Dodo. 


Electric Railway Development. 


In the electric railway industry there have been many 
important developments during the past year, and some 
of these have been of a character which promises an almost 
phenomenal advance into new fields this vear. Some 
debated points on the matter of long-distance haulage have 
been settled under practical test, and have so amply 
demonstrated the efficiency and economy of the new types 
of clectric locomotives that we may look in 1911 to 
a vast extension of the industry. Perhaps the most notable 
event of the year was the opening of the Pennsylvania 
Company's splendid terminal station in New York, in 
itself a monumental indication of the marvellous progress 
of electric traction. Another development of far-reaching 
importance has been the decision of the New Haven Com- 
pany to adopt the single-phase svstem on the Hoosac 
Tunnel section of the New York, Westchester and Boston 
Railroad, while of equal note is the similar decision arrived 
at in the case of the Spokane and Inland Empire, the Rock 
Island and Southern, and the Chicago Lake Shore and 
South Bend Railways. The Pennsylvania Company, it may 
be noted, still adheres to the 600-volt third-rail system, 
and obviously finds it advantageous so to do. Meanwhile 
some noteworthv 1,200-volt direct-current installations 
were placed in operation during the vear on the Milwaukee 
Railway and Light Company, the Washington, Baltimore 
and Annapolis and the Aroostock Valley Railway, rotary 
converters being for the first time operated in series for 
generating 1,200-volt currents in 25 and in 60 cycles with 
marked success. For the rest, Boston 1s rapidly nearing the 
electrification stage, and Chicago is, to all appearance, as 
far off it as ever, the steam lincs holding vigorously out 
against the agitation for conversion. Electric street railways 
have made substantial progress during the year, which in 
the matter of self-contained storage battery cars a new 
era in street traction may be said to have been begun. 
This is due in the main to the new tvpe of Edison alkali 
battery, which has been proved to give upwards of 15 watt 
hours per lb. when operating at normal rate with enor- 
mously longer life than any other battery on the market. 
Other tvpes of battery have, however, undergone remark- 
able developments, notably the Morrison battery, described 
in these Notes a fortnight ago, in which the electrolyte is 


potassium hydrate, the positive plate being an oxidised 
amalgum of copper and the negative of zinc chromite. This 
battery, it is claimed, is practically indestructible, and the 
inventor demonstrates under test that it gives the astonish- 
ing output of 25 watt hours per lb. of lead batteries. The 
newest forms are the Iron-clad Exide, with a much larger 
capacity per charge than any other lead type on the market, 
as well as a much longer life; and the Salom, in which the 


active materials are produced chemically and incorporated | 


under heavy hydraulic pressure to form the active plates. 


The Electric Furnace. 


Some of the most valuable of the year's developments 
have been in connection with the electric furnace, and on 
this subject Dr. Carl Hering contributes to the current 
number of the “ Electrical Review and Western Elec- 
trician," of Chicago, an article of exceptional interest. He 
points out that while it is a simple matter to produce an 
arc between two carbons, and thereby obtain instan- 
taneously probably the highest temperature which can 
to-day be produced artificially on a commercial scale, but 
to be a commercial furnace it is necessary that 
it should operate continuously, with reasonable 
certainty, with the fewest possible stoppages, the 
smallest possible losses, and the least expert attention. 
It is, therefore, in a careful study on the part of the engineer 
of the proper design, proportionately, and operation of 
furnaces that we must look for the greatest progress. We 
have had, he points out, to unlearn a great deal as well 
as learn many new things. The theorv that if the electrodes 
were good heat conductors they would chill the furnace 
produce and thus prove wasteful, has already had to be 
abandoned. Carbon, once thought the best electrode, is 
now known to be onc of the least economical so far as heat 
efficiency is concerned ; copper, one of the best heat con- 
ductors, being found far less wasteful than carbon. Graphite 
was long thought to be more wasteful in heat loss than 
carbon, whereas we now know that the exact contrary is 
the case. It was also thought, only a httle while ago, that 
by increasing the number of watts per.cubic inch set free 
in the material it could be melted, no matter how infusible 
it was; but we have since learned that it 1s a physical 
impossibility to increase the number of watts set free in 
a channel of a liquid conductor beyond a certain limit, 
on account of the so-called “ pinch” phenomenon; and 
this limit is a very positive one, and is sometimes reached 
even at very low temperatures, so low, in fact, that in 
some cases even simple fusion cannot be undertaken com- 
mercially. Then, again,:it was long thought best to cool 
the outer ends of the electrodes, but it is now known that 
it would be economy of energy to heat them with a blast 
lamp as hot as other conditions permit. The size of furnace 
electrodes was formerly based on current densities, while 
now it is known that this was a mistake, and that current 
densities are no more a determining factor in calculating 
electrodes than they are in calculating transmission lines. 
There are many other directions, Dr. Hering points out, 
in which we have had to revise our knowledve and begin 
all over again ; while in many ways this problem has been 
approached in too confident a spirit. ‘To design and 
proportion an electric furnace," he writes, “ with the idea 
that it 18 a mere heater, would in not a few cases lead to 
absolute failure. It is necessary to take into account 
whether the chemical reactions produced are exothermic or 
endothermic, that is, whether energy 1s set free or consumed 
by the chemical reactions. The latter is, perhaps, more 
frequently the case, as in the reduction of aluminium, iron, 
zinc, etec., and presumably in the production of calcium 
carbide; hence, if no allowances are made for it in the 
caleulations, the furnace cannot possibly turn out the 
expected product. Here again the furnace engincer finds 
that there is a serious lack of knowledge as to this so-called 
heat of combination, without which he cannot predetermine 
the results. Jn the high temperature of the carbon arc, 
compounds mav dissociate, hence on cooling they may 
re-combine in a different wav. forming undesirable products. 
The usually inoffensive nitrogen may even become chemi- 
cally active at such temperatures. Here again there is a 
lack of knowledge of the dissociation temperature, the 
temperature of ares between other materials than carbon, 
the relative chemical affiritics at such. temperature, etc." 
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These illustrations show that our knowledge of the science 
of elcetrie furnaces is still in a crude and undeveloped 
state, Heat is a low form of energy to which all other 
forms tend naturally to degenerate; hence to simply 
roduce heat from energy of the very high state of availa- 
bility of electric energy is no dife ult tus: as nature tends 
to do it for us. But to do it commercially, without undue 

waste, and so that it will produce the desired. product, 
involves no small amount of knowledge and skill on the 
part of the engineer, and it is in the acquiring of this know- 
ledze that the development in. elcetric furnaces is to be 
looked for at the present time. Tt is when the engineer 
can predetermine whether a desired furnace operation is 
possible or not, and if so, whether it is commercial, that 
much progress and less failures by the cut-and-try method 
are to be expected. 


Electrical “ Trust ” Breaking. 


The so-called Electric Trust is doomed, according to 
ofħcials of the Department of Justice, who declared that 
before the first month in the new vear had passed, prosecu- 
tions which will rival those of the tobacco and Standard 
Oil combines in magnitude which will be backed up by 
proofs so convincing as to make the Government contident, 
will have been instituted. Startling revelations of alleged 
eval control of prices through a monopoly on patents 
and water power sites will be made when the case comes 
up for hearing. The Electric Trust. which it is said to 
combine two monster companies with branch offices in 
practically every city in the country, was charged with 
controlling the out put of every variety of electrical supplies 
and with fixing unreasonable prices. It has secured control 
tirst by buving up all more valuakle electrical patents, and 
then, in order to make assurance doubly sure, by buying 
numerous water power sites, thereby making it impractical 
for independent companies to operate. Papers in the 
proposed cases are now being drawn up by W. N. Kenvon, 
one of the " trust-busting ° assistants to the Attorney- 
General; and will be completed in a few davs. Thus far 
the Government contemplates civil actions only, based on 
the Sherman anti-trust law. 


The General Electric Explosion. 


Some important lessons may be drawn from the explosion 
and fire which almost destroyed the main plant of the 
General Electrie Company, at Mennaspolis, on January 
61h, injured three men, caused a loss of S750,000, seriously 
interfered with business throughout the city, and left the 
citv in total darkness. A few of the mein office buildings 
pet power for their lights and elevators from the Street 
Railway Company until 11 o'clock, but after that tinte (as 
is the custom) all power was turned off. The Electric Com- 
pany put 500 men mahing arrangements so that power 
from the company’s plent at Tavlors! Falls could be dis- 
tributed to different parts of the city. Among the most 
seriously hit were the newspapers, ell of which depended 
upon the electric power. Factories, manufacturing concerns 
and hundreds of other business houses were forced to shut 
down, The escape of the men from the building after the 
explosion is a source of wonderment. They were compelled 
to pick their way through masses of charged and tangled 
wires with flames all around them, and bricks and parts 
of the building tumbhng down from all sides. Cables 
snapped, wheels ground and whizzed, the lights were all 
oat and the building stood outlined in a blue, ghastly light. 
That was followed by an upheaval beginning at the base- 
ment. The accident was attributed to a sudden shift of 
the load on the plant, caused by the St. Croix. Falls plant 
entting in with its power on the city leads, The accident 
happened when the city's load had just been eut off and 
transferred to the St. Croix. Falls plant. This is done 
automatically, and the release. from the extra power 
demands caused the machinery to run away, 


Current Items. 


Daring the last 11 months the Hydraulic Power Compary 
at Niagara Falls has increased its output of electric current 
20,000 hop. and has completed a conduit to convey 40,000 
h p. to the north end of the city. The average cost to run 
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Company have increased their output of current 15,000 
hp. On the Canadian side of the river the company has 
added 12,500 h.p. 1t has also added a conduit to convey 
power to the American side. 

Demands will be made upon Congress, it is said, for an 
investigation of the wireless telegraph situation throughout 
the United States. Letters have been sent to members 
asking that the matter be taken up. These letters charge 
that a conspiracy was set on foot to destroy the Wireless 
Telegraph Company (United) because. its present. officers 
would not surrender $5,000,000. worth of stock. When 
Congress re-assembles next week a formal request. will be 
made for the appointment of a committee in each branch 
with authority to summon witnesses and inspect the books 
of all wireless companies. | 

It is announced that the Niagara Falls Power Company 
and the Canadian Niagara Power Company would put a 
pension system for their employees into effect January Ist. 
Under the plan adopted, all employees who have been in 
the employ of the company continuouslv for 10 vears can 
be retired at the age of 65 on pensions ranging from S20 
to S100 per month. In addition, an emplovee incapacitated 
at 50 years, who has been continuously employed 15 years, 
may be pensioned. Only a few men will be affected the 
first vear. 


OSRAM LAMP PATENTS. 


In the Chancery Division on Monday, Mr. Justice 
Parker had before him the short cause, Osram Lamp Works, 
Ltd., c. G. M. Reddy & Company, Ltd. 

Mr. Colefax said this was an action brought on an 
original patent, and the defendants consented to an order 
for judgment. The plaintiffs asked for an injunction in 
the ordinary terms, the defendants to pay the costs, 
nnd a certificate as to the validitv of the patent. Mr. 
Schwann, who appeared for the defendants, consented, 
but was not at the moment. in court. 

His Lordship asked whether counsel had an authority 
as to whv he should give the certificate. 

Mr. Colefax said he would withdraw that section of the 
proposed order, as lus clients preferred to take the injunction 
that day. He would simply ask for an injunction, and the 
costs, including the costs of that application. 

His Lordship made the order, on condition that. Mr 
Schwarn endorsed his brief in those terms. 
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LONDON ELECTRICAL ENGINEERS (TERRITORIAL FORCE) 
—Orders for week ending February 4, 1911. Officer com- 
manding, Lt.-Col. H. M. Leaf. Technical Drill 7 to 10 p.m. 
Monday, January 30,“ A" Company: Tuesday, January 
31st, ^ B" Company; Thursday, February 2nd, “C” 
Company; — Friday, February 3rd, * D" (Company. 
Saturday, February 4th. at 8 p.m., Social Club Bohemian 
Concert. All members are requested to make an effort to 
be present.—(Sd.) P. H. CawrrikLL, Capt., R.E., Adjutant. 
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Portrait OF PROFESSOR FLEMING.—We omitted. to 
state that the portrait of Professor Fleming. appearing in 
our last issue, was from a portrait by Messrs. J. Russell 
and Sons, of 17, Baker-street, W. 


CATA NS AND PRICE LISTS. 


R. N. Redmavne: “ Electric Signalling on Railways : 
Particulars of the Brown- Mackenzie System.’ 


Berry, Skinner & Company: Ilustrated. Price List. ot 


“Masta " patent fused-switches. 


Oliver, Clark & Company, Ltd. : 
Ne Cs paa: 
Silk Shades. 

James W. Carr & Company: Illustrated. Price List of 
Tools and Requisites for Engineers and. Machinists, 

Union Electric Company, Ltd.: © Night Pictures" A 
collection of photographs of electric illumination, taken at 
night at one exposure. 


Illustrated Price Lit, 
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BRITISH UNIVERSITIES AND FOREIGN 
STUDENTS. 


The plea recently put forward on behalf of the University 
of Birmingham by its Chancellor, the Right Hon. Joseph 
Chamberlain, for increased financial support, and particu- 
larly the suggestion that the Birmingham City Council 
should increase its yearly contribution, has evoked much 
controversy in the local papers. About ten years ago, at the 
instance of Mr. Chamberlain, the Council decided to make 
annually to the University a grant equal to the proceeds 
of a halfpennv rate. The Chancellor now suggests that the 
grant be doubled, citing Liverpool, Manchester, the London 
County Council, Sheffield, Bristol, Nottingham, and 
Southampton as examples of support to such objects 
exceeding in liberality that given bv the municipality in 
Birmingham. In view of these facts, **and the necessity the 
University is under to practise a harmful economy," the 
Council of the University, Mr. Chamberlain savs, '' feels 
that it may fairly ask the city to increase its contribution 
to the extent of another halfpenny rate, and thus enable 
the Universitv to claim its fair share of the new Treasury 
grant of £50,000." 

The proposal, in accordance with precedent, has been 
referred to the Education Committee, though the Lord 
Mayor (Alderman Bowater) expressed the opinion that most 
of the members of the Council would be prepared to vote 
upon it at once. At the meeting of the committee to-day 
(Friday) a resolution will be moved recommending the 
Council to grant an additional £6,000 yearly (representing 
the proceeds of a halfpenny rate), subject to the provision 
by the University of an increased number of maintenance 
scholarships. 

In the meantime a voluminous correspondence has been 
going on with regard to the claims of the University upon the 
city. There are those who always object to any increased 
demand upon the rates. Others think the money would be 
better spent in providing meals for poor children. Some take 
advantage of the occasion to criticise, on various grounds, 
the policy or the administration of the University. 

But among the most furious of the opponents of the 
increased grant are those who complain of the use made 
of the University by foreign students, who, as one of these 
critics puts it, “ are having imparted to them learning and 
information which will in all probability be largely used in 
opposing the industrial classes of this country both 
at home and abroad." The “ Birmingham. Daily Post " 
has already in a leading article dealt with all these 
objections, and with regard to the foreign students, points 
out that their presence is the hest testimonial the University 
could have as to the value of the instruction it gives. It 
has also been urged, both by the “ Post " and by some 
of the correspondents, that these students bring trade to 
the city shopkeepers, and otherwise increase the amount 
of money spent in Birmingham. The example of 
Germany and other countries which throw open all their 
public educational institutions to foreign students is also 
cited, «nd it is pointed out that English students, above 
all others, have profited by this educational hospitality. 

But there is one consideration which so far has not been 
publicly dealt with by the Birmingham disputants, though 
it has not escaped the attention of those engaged in the 
work of the Universitv. Those who talk about these foreign 
students being trained to “ oppose the working classes of 
this country " may not be aware that it has been found 
abroad that foreign students attending a University prove 
valuable commercial assets at a later period to the country 
in which they have received their education, and that this 
view has already received confirmation in the experience 
of Birmingham. 

The proportion of “ foreign " students in Birmingham 
has been given as 1695. But this figure has been arrived 
at, it would seem, by clessing ¿s foreigners British subjects 
from beyond the seas. Lest session, out of about 1,000 
students at the University, thcse from forcign nations 
numbered 57, classified as follows :— 

Africa’ (West) 

Batavia (Java) .. 

Argentine Republic 

America (South) ae 
» (Central) vs is ee 
» (United States) i T 


bf 
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China... px is T jd mE 25 
Hevpt .. sa T js hs 5 
France .. - m i 45s 3 
Germany M T ss a x 2 
Japan  .. si " - 7 cs 00 
Poland .. - i i 3 
Roumania i a 5 1 
Siam ] 


The authorities and the teaching staff of the University 
not only regard the broadness of its constituency with pride ; 
they welcome the foreign students for reasons drawn from 
experience of them. A leading official of the University told 
our correspondent that never once has any trouble arisen 
among the foreign students. '* They come,” he said, “ with 
& serious purpose ; they have only a certain time to stav, 
and they make the best they can of it." Most of them stay 
three or four years. One of the principal attractions to 
them is the specialising of the University in engineering and 
other practical subjects. Formerly, pure science, and 
especially pure mathematics, seemed to he mostly favoured 
by the Chinese students, but latterly they, like the Japanese, 
are going in more for the practical subjects. The mining 
departinent has a growing number of foreign students. 
There are very few who take up electricity solely, though a 
number po in for it 2s an adjunct to engineering and mining. 
* In their manners," stated our informant, “ they are most 
gentlemanly. As a rule, a foreign student forms one or two 
warm friendships, which he continues in after life." In- 
stances can he given of such friendships leading to valuable 
commercial connections. The view that students trained 
at such a University are naturally inclined, when as fullv 
qualified experts they have charge of any work, to 
ask advice and to order machinery from manufacturers 
in the countries where they have had their training, 
is fully borne out by the experience of Birmingham. 
The city is all the more likely to benefit in this way, inas- 
much 2s visits to local works are frequently organised for 
the students, while in the University Engineering Society 
and other such organisations they are constantly meeting 
members of the manufacturing community and the 
engineering and other scientific consultants of the city and 
neighbourhood. 

No doubt such considerations as these, when recognised 
by the citizens of Birmingham, will have their due weight 
in deciding the attitude of the city towards the University. 
There are these who talk about imposing extra fees upon 
foreign students, but this view has found comparatively 
little support. There is little doubt, in fact, that in regard 
to the present proposal for increased support from the 
rates, Mr. Chamberlain, as he usually does in such matters, 
will have his way. 

It should be noted that foreign students are not a charge 
upon the University ; they may, indeed, be regarded as a 
source of profit, since courses and establishment charges 
must remain practically the same whatever the number of 
students. 


INTERPOLES IN SYNCHRONOUS CONVERTERS.* 
By B. G. Lamme and F. D. Newbury. 


Synchronous converters with interpoles have been used 
but little in this country, but they have been built to 
some extent in England and on the continent of Europe, 
principally by companies which are either directly connected 
with or very closely allied to the companies which have 
manufactured the great bulk of the converter apparatus 
installed in this country. Considering that interpole 
generators and motors came into extensive use in this 
country at about the same time as in Europe, the question 
would naturally be raised why interpole converters have 
not come into similarly extensive use, especially as the 
principal designers of converters in this countrv are in 
direct touch with the designers of the commutating pole 
converters in Europe. The reply might be that the intro- 
duction of any new type of apparatus ts a relatively slow 
process; but, on the other hand, interpoles on direct 
current generators and motors came into general use in a 
relatively short time, especially so in railway motors. 
This indicates that there has been a more or less pressing 


* Paper read betore the American Institute of Electrical Engincers, 
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need for interpoles in certam. classes. of apparatus and 
the jreater the need for the change the quicker was the 
fhanve made. Any important change in. design or type 
must be justified by engineering and commercial reasons, 
such as improved performance, greater economy, or lower 
cost. In the railway motor, placed under the car, and more 
or less inaccessible, improved. operation at the brushes 
and commutator, when equipped with interpoles, repre- 
sented a pressing reason for the change in type, although 
the cost and efficiency. were not appreciably changed. 
In the direct-current generator with the modern tendency 
toward higher speeds with lower cost, the interpoles 

represented a practical necessity. This has been recognized 
for several years and the change to the interpole type 
has been made as rapidly as circumstances will permit. 
Also, in. variable-speed direct-current motors interpoles 
have been in general use for a number of vears, simply 
because the interpoles represent a very definite improve- 
ment in a number of wavs. 

New types of apparatus should only be introduced where 
thev represent some distinct improvement or advance 
over existing types. Where a new type does not represent 
auch improvement and is simply introduced to gratifv 
a personal whim of the purchaser, or desire on the part 
of a manufaeturing company to produce something different 
from other companies, the new apparatus, as a rule, will 
not advance quickly into public. favour since there is no 
real necessity for it. 

It is therefore a question whether the slowness in the 
introduction of interpoles in synchronous converters is due 
to lack of suthcient advantages, or Ainerican engineers 
do not sufficiently appreciate their advantages. There 
appears to be room for wide differences in opinion on this 
sabject. The synchronous converter and the direct-current 
generator are two quite different machines in their character- 
istics, and no one can say offhand, that interpoles will give the 
8 me results in both. In the following is given a partial 
analvsis of the conditions occurring in the two classes of 
machines, which will. indicate wherein. interpoles are of 
greater advantage on direct-current generators than on 
converters. 

Taking up first, the direct current generator, it may be 
considered as containing two sets of maynetizing coils, 
namely, the armature and the field windings. Considering 
the armature winding alone, the magnetomotive force 
of the armature winding has zero values at points midway 
between two adjacent brush arms or points of collection 
of current and rises at a uniform rate to the point of the 
winding which is in contact with the brushes. This is 
illustrated in Fig. 1. Therefore the armature winding 


FIG. 1. 


has its maximum magnetizing effect or magnetomotive 
force at that part of the core surface where the winding 
is directly in contact with the brushes. However, the 
magnetic flux set up by the armature winding will not 
ner essarilv be a maximum at this point, as this depends 
upon the arrangement of the magnetic or other material 
surrounding the armature. If this point occurs midway, 
between two field poles, then, while the magnetizing effect 
is greatest at this point, the presence of a large air-gap 
at this same point may mean a relatively small magnetic 
flux, wlilea much higher flux may be set up by the armature 
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winding at the edges of the adjacent field poles. In the 
usual direct-current. generator construction. without inter- 
poles, the position of commutation. is almost midway 
between two adjacent. poles and therefore. the point. of 
maximum magnetomotive force of the armature is also 
practically midway between poles. The absence of good 
magnetic material over the armature at this point serves 
to lessen the magnetic flux due to the armature magnetizing 
effect, but even with the best. possible proportions there 
will necessarily be a slight. magnetic flux set up at this 
point. While this field is usually of small value, vet un- 
fortunately it is of such a polarity as to have a harmful 
effect on the commutation of the machine. During. the 
operation of commutation, the coil. which is being com- 
mutated has its two terminals. short-circuited bv. the 
brushes. If this short-circuited coil at this moment is 
moving across a magnetic flux or. field, it will have an 
e.m.f. set up in it which will tend to cause a local or short 
circuit. current to flow. Such a current is set up by the 
fiux due to the armature magnetomotive force described 
above and unfortunately this current flows in such a way 
as to give the same effect as an increased external or 
working current to be reversed as the coil passes from 
under the brush. In other words, the e.m.f. set up in the 
short-circuited coil by the above field adds to the e.m.f. 
of self induction in the coil due to the reversal of the working 
current. 

Another cause of difficulty in the commutation of a direct 
current machine is the self induction of the armature 
coils as thev individually have the current reversed in them 
in passing from one side of the brush to the other. Each 
coil has a local magnetic field around itself. set up by current 
in itself and its neighbouring coils. The value of this 
local magnetic field depends upon the arrangement of the 
winding, the disposition of the magnetic structure around 
the coil, the ampere turns, ete. During the act of com- 
mutation, that part of the local field due to the coil which 
is being commutated must be reversed in direction. It is 
therefore desirable to make the local field due to any 
individual coil as small as possible. This means that the 
number of turns per coil should be as low as possible, 
the amperes per coil also should be as small as possible, 
while the magnetic conditións surrounding the coil should 
be such as to give the highest reluctance. By the proper 
arrangement of the various parts, it is usually found that 
the e.m.f. of self induction, due to the reversal of the coil 
passing under the brush, can be made of comparatively 
small value so that, 1f no other conditions interfere, good 
commutation could be obtained under practically all 
commercial operating conditions. However, the magnetic 
field between the poles set up by the armature magneto- 
motive force as a whole, as described above, adils very 
greatly to the ditliculties of commutation. If the armature 
Inagnetomotive force or the field due to it, could be sup- 
pressed, then one of the principal limitations in the design 
and operation of direct-current generators would be 
removed, and the commutation limits would be greatly 
extended. Or, better still, if à magnetic flux in the reverse 
direction were established at the point of commutation, 
then the e.m.f. set up by this would be in opposition 
to the e.m.f. of self induction of the commutated coil and 
would actually assist in the commutation. 


This latter is what is accomplished by interpoles. When 
these are used tlie brushes on the commutator are so placed 
that the short-circuited or commutated coils are directly 
under the interpole. Consequently, the maximum magneto- 
motive force of the armature 1s in exact opposition to that 
of the interpoles. Therefore, the total ampere turns on 
the interpoles should be equal to the total ampere turns 
on the armature in order to produce zero magnetic flux 
under the interpole or at the point of commutation. But, 
for best conditions there should not be zero field, but a 
slight field in the opposite direction from that which the 
armature winding alone would produce. Therefore. the 
magnetomotive force of the interpole must be greater 
than that of the armature by an amount sufficient to set 
up a local field under the interpole which will establish an 
e.m.f. in the short-circuited coils opposite to that set up 
bv tlie commutated coils themselves and. practically equal 
to it. 


(To be continued. ) 
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Business Notes and News. 


LIGHTING AND GENERAL. 
HOME. 


BECKENHAM.—The District Council have opened fine electrical 
showrooms at 45, High-street. 


BUDLEIGH SALTERTON.—The Council have approved the Pro- 
‘visional Order under the Electric Lighting Acts being applied 
for by Messrs. Purves, subject to the mains being all laid under- 
grcund. 


Bury.—The Town Council have received an application 
for the supply of clectricity in bulk to the Radcliffe District 
Ccuncil for local distribution, and a conference has been ar- 
rar ged to go into details. Progress is being made with converting 
the arc lamps to the cluster system. 


GrLENGARNOCK.— The village is to Fe lighted electrically, this 
having Leen made a condition to the granting the permission 
to the Glengarnock Iron and Steel Company, Ltd., to carry an 
overhead cable across Lugbar-road. 


GnEENOCK.—Plars have been passed for additiors to the 
Corporation Electricity Works at Dellirgban-street, rendered 
recessary by the increesed demand for power. At present 
only ore turbo-generator ard accessories will be laid down, 
but floor space is to be provided for two additional sets. 


HasTINGS.— Terms have now been agreed upon for the lighting 
of the workhouse with electricity by the town electricity depart- 
ment. 


LouGHBOROUGH.—The proposal to convert 155 street lamps 
from gas to electricity has been postponed for further considera- 
tion. 


SIıDMOUTH.— [It is urderstood that the Urban Council will 
oppose the Gas and Electricity Bill being promoted by the 
Sidmouth Gas Company. Considerable discontent is felt that 
the Council itself does not apply for an Order. 


.. SovuTHEND-oN-SEA.—The borough electric engineer has been 
instructed to prepare a report on the electric lighting of the 
Cliff Town Parade, The Seas, Western Esplanade, and Alexandra- 
street. 


WHITCHURCH, CARDIFF.— The electric lighting station put up 
by the Llandaff and Dinas Powis District Council here, has now 
been opened. Electricity is taken in bulk from the South W ales 
Electrical Power Company, Ltd. 


OVERSEAS. 


Asuncion, ARGENTINE.— fior Juan Carosio, of Buenos 
Aires, having obtained the concession for an electric power 
station ard tramway system in Asuncion, the work will be 
commenccd at once, and the Cia. Industrial de Electricidad 
del Rio de la Plata, representatives of the well-known European 
manufacturers Franco Tosi i Legiano) ard the A. E. G. (Berlin), 
who have already erected many important plants in Argentina, 


will be entrusted with thc w ork of construction and supplying 


the machinery, etc. 


Batavia.—It appears that a committce has been formed for 
the purpose of investigating the question of the development 
of the coal industry of Ombilin. The Ombilin mines, which 
are owned and worked by the State, yielded over 400.000 tons 
of coal during 1909. The main object at present is to make 
up for the scarcity of labour by obtaining powerful electric 
cranes, capable of transporting rapidly large quantities of coal 
to the vessels which call at Padang. It appears that machines 
of German make have already been offered, but they did not 
suit the requirements of the authorities. 


CaLcuTTA.— The Indian Electricity Act came into force on 
January 1, and rules to regulate the generation, transmission, 
supply and use of energy. ete., under the Act have been pub- 
lished in the “ Gazette of India.” 

Havana.—A decree has been published granting to Senor 
Pedro A. Benet powers to erect in Cienfuegos an electric gencrat- 
ing station for the purpose of supplying electric light and po er 
for publie and private needs. 

ST. PETERSBURG.—At a meeting held by the Domon of 
Posts and Telegraphs on January 2, it was recommended that 
urgent steps be taken towards the establishment of a rango 
of wireless telegraph stations in the Far East, on the Arctic 
coast, White Sea, Lake Ladoga, Baltic Sea, Sea of Azov, Black 
“ca, and Caspian Nea. Arrangements are to be made for the 
erection of the following five stations during 1911: two in the 
Far East, and one each at Reval, Taganrog and Novorossisk. 

Tokyo.—A Government Commission has been established to 
make enquiry in this connection. The objects of the investiga- 
tion are to promote the development. of hydro-electric enter- 
prises, to draw up a register of water utilisation rights, and 
generally to prevent the water power resources of the country 
from being exploited by unsound individuels or corporations. 


TRACTION. 
HOME. 


BinMiINGIIAM.— Àn effort is being made to induce the Corpora- 
tion Tramways Committee to rua à tramway through the 
bottom end of Corporation-strect. 


ConiNTON.—A proposal is being considered for running a 
tramway from here to Juniper Green. 


KinKcALpy.—' The new electric tramway to Dysart is now 
in working order. 


KinkiNTILLOCH.— The applicetion for an extension of the 
tramway from Bishopbriggs terminus here is being investigated 
by the Glasgow Tramways Committec. 


Lonpon.—The consideration of the London County Council 
Tramways ard Improvements Bill is now before the examiner 
of Private Bills, aad will come up for consideration on February 
17. Opposition is offered to the Bill by the Urban District 
Council of Willesden and the Borough Councils of Marylebone, 
Hampstead, and Chelsea. The London County Council seek 
powers to expend a sum of £829,030 on the construction and 
equipment of new tramweys, the reconstruction of existing 
tramways and the purchase of leads therefor, aad for other 
purposes of the tramway undertaking ; and £352,010 for street 
improvement, widening, and works connected therewith. The 
districts in which it is sought to construct new tramways Or 
re-construct existing ones are Maida-vale, Cricklewood, Willesden, 
Hampstead, Chelsea, Paddington, Kensington, Camberwell, 
Lewisham, Hackney, and Islington. 


MALVERN.—The Malvern Electric Traction Bill has passed 
the Examiner of Private Bills. 


RossENDALE.—The Municipal tramway through W hitewell 
Valley from Waterfoot to Water—a distance of 3 miles—equipped 
at a cost of £30,000, has been opened to traffic. 


STOKE-ON-TRENT.—The Board of Trade have decided to issue 
a formal Order directing that the powers of the Potteries Electric 
Traction Company under the Light Railway Orders obtained 
in 1897 and 1902 shall cease as from the 6th inst., on so much 
of the Potteries Light Railways as have not been constructed. 
These sections are: (1) from Newcastle to Trent Vale; (2) 
from Hanley to Bucknall ; and (3) from The Meir terminus to 
Catchem's Corner on the road to Blythe Bridge. 


OVERSEAS. 


St. PETERSBURG, —' The Financial News” announces that 
the first step towards the introduction of electric traction ou 
the Russian railway system has been taken by the Moscow- 
Windau-Rybinsk Company. An electrically-worked ei gine has 
been put into service in 'l'sarskoic-Selo. The Minister of Ways 
and Communications is watching the experimeat with great 
interest, and has expressed himself very favourably disposed 
towards the extension of electric railway traction in Russia. 

YoOKOHAMA.—A charter has been obtained by a company 
which proposes to construct an electric railway, 28 miles long, 
from Hiki to Sujiwara, in Kiushiu. The cost of construction is 
estimated at 1,500,000 ven (about £153,000). The track is to 
be a single one, of 4 ft. 5} ia. gauge, and laid-with 60 Ib. steel 
rails. The cars are to be provided with two electric motors of 
25 h.p. each, and the current is to be conveyed by means of 
a single overhead wire. Two generating stations are to be built. 
lhe name and address of the company in question, together 
with further details as to: the construction of the line, may be 
obtained bv British contractors oa application to the Com- 
mercial Intelligence Branch of the Board of Trade, 73, Basing- 
hall-street, London, E.C. 


COMPANIES’ MEETINGS AND REPORTS. 


LIVERPOOL OVERHEAD RAILWAY. 

The accounts of this company for the past half-year 
show an available balance of £11.672 4s. 9d., and the 
Directors have resolved to recommend payment of dividends 
at the rate of 5 per cent. per annum on the Preference 
shares. and 13 per cent. per annum (for the six months) on 
the Ordinary shares, leaving a balance of £4,246 7s. 9d. to be 
carried. forward. 


EDINBURGH AND DISTRICT TRAMWAYS. 

The directors! report for 1910 states that the total 
receipts amounted to £231,144, and the total expenditure 
to £254,309, leaving a profit of £26,835. The sum at the 
credit of the preference shareholders is £4,383, which the 
directors recommend should be dealt with as follows: In 
payment of ordinary dividend for the half-year to December 
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31, 1910, at the rate of 51^, per annum, £2,062 ; additional 
dividend of 3", for the year to December 31, 1910, £2,250 ; 
and in carrying forward to the credit of the preference 
shareholders, £70. The sum at the credit of the deferred 
shareholders is £5,668, which the directors recommend 
should be dealt with as follows: A dividend of 309, for 
the year to December 30, 1910, £5,250; and in carrying 
forward to the credit of the deferred shareholders, £118. 


LANARKSHIRE TRAMWAYS. 


The result of the working for the half-year ended Decem- 
ber 31 last is as follows :— Revenue, £37,727; expenses, 
£19.933: less contributions payable to local authorities, 
£524; interest on debentures, £608: interest account, 
£1.114: amounts written off as per revenue account, £697. 
The balance brought forward from June 30, 1910, was 
£6.44, giving an available balance of £20,594. Of this 
amount £8,560 has been placed to reserve for depreciation, 
and the directors recommend that the balance be disposed 
of as follows : £10,290 to dividend at the rate of 6 per cent. 
per annum for the half-year on the issued share capital ; 
£304 to directors, being 10 per cent. of net profits after 
pavment of 5 per cent. dividend for the year; £1,499 to 
revenue account. The traffic receipts for the half-year show 
an increase of £1,339, and the expenses an increase of £166, 
as compared with the receipts and expenses for the cor- 
responding half-vear of 1909. Over 14,000,000 passengers 
were carried. during the past vear. The directors have 


transferred to reserve for depreciation £8,500, plus £1,260, . 


for interest for the year on the balance at the credit of 
the account at December 31, 1909. As the time allowed 
for the construction. of extension lines to Mossend and 
Belshill expires in August next, application is being made 
to Parliament to extend the time for a further period. 
Power is also sought to run trackless trolley cars. An 
extraordinary general meeting will be held on the 31st. inst. 
iminediately after the general meeting to approve the 
application. The directors recommend that the dividend 
he paid on February 1. 


CITY AND SOUTH LONDON RAILWAY. 


The report of the directors for the half-year ending 
December 31, 1910, states that the receipts from all sources 
for the past half-year have amounted to £91,547 13s. 5d., 
and the cost of working has been £41,911 12s. 9d., leaving 
a profit of £49,636 Os. 8d. Inclusive of the balance brought 
forward from June 30 last, the net revenue account shows 
an areregate total of £51,270 10s. 1d. After making pro- 
vision for the debenture stock interest, rent charge, and 
the transfer to the renewal fund of £1,500, a balance 
remains available for dividend of £35,039 3s. 6d. Out of 
this sum the directors recommend that the full dividend 
of 5°, per annum be paid on the preference stocks, 1891, 
s96, 190], and 1903, and that a dividend at the rate of 
Ji", per annum be paid upon the consolidated ordinary 
stock for the half-year, leaving a balance of £1,788 Os. 6d. 
to be carried forward to the next account. The result of 
the six months’ working enables the directors to recom- 
mend a dividend on the ordinary stock at the same raté 
as a year ayo, and to carry forward a balance of 
£1. 788 Os, 6d. to the credit of the present half-year, against 
£712 6s. Id. in the corresponding period of 1909. The 
competition referred to in former reports continues as active 
as hitherto. The emergency staircase at the Brighton 
Company's end of the London Bridge subway is now in use. 
The construction of the high level subway between the 
publie subwavs of the Central. London Railway and the 
booking offices at the Bank Station is nearing completion. 
The Act authorising a low-level subway to connect the 
stations of the Metropolitan, Great Northern and City and 
this railway at Moorgate Street received the sanction of 
Parliament, and preparations are being made for carrying 
out the work. 


COMPANIES REGISTERED. 

Carney & PEARN.—£4,000 (£1). Electrical engineers 
and contractors, electricians, etc. Private. 

EvectricaL Power Users’ Assocration.— Limited by 
guarantee. 100 members. Liability, £1. To undertake 
the erection, inspection, and general maintenance of any 
such installations and plant, etc. 
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CooOPER-STEWART ENGINEERING COMPANY, Lrp.— 
Capital, £5,000, in £10 shares. Objects: To deal in 


machinery, plant, articles, appliances and things manu- 
factured, produced, sold or otherwise traded in by the 
Stewart & Clark Manufacturing Company and the Chicago 
Flexible Shaft Company, both of Chicago, U.S.A., to act 
as agents for the said companies. Private company. 
Table “ A" mainly applies. 


DIARY. 


FnipAY, JANUARY 27. 

PuysicaL Soctery oF Loxpon.—Physics Lecture 
Theatre, University College, Gower-street, at 5 p.m. 
l. Prof. F. T. Trouton, D.Sc., F.R.S., “ A Demonstration 
of Phase Difference between the Primary and Secondary 
Currents of a Transformer by means of a simple apparatus." 
2. Prof. J. A. Fleming, M.A., D.Sc., F.R.S., '* A note on 
the Experunental Measurement of the High Frequency 
Resistance of Wires." 3. Prof. J. A. Fleming, M.A., D.Sc., 
F.R.S., and G. B. Dyke, B.Sc., A.M.LE.E., “ The Measure- 
ment of Energy Losses in Condensers traversed by High 
Frequency of Oscillations.” 4. Prof. J. A. Fleming, M.A., 
D.Sc., F.R.S., and G. B. Dyke, B.Sc., A.M.LE.E., * Some 
Resonance Curves taken with Impact and Spark Dis- 
charges." 

SaTURDAY, JANUARY 28. 

ASSOCIATION OF MiNiNG ErkEcTRICAL ENGINEERS (South 
Wales Branch).—In the King's Head Hotel, Newport (Mon .), 
at 5 p.m., discussion on Mr. E. Kilburn Scott's paper on 
“ Electricity in New South Wales Collieries.” 

Monpay, JANUARY 30. 

LEEDS University ENGINEERING SocieTy.—Leeds, Mr. 

B. V. Vernon on “ Automatic Lathe Work." . 
TUESDAY, JANUARY 3l. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Section).—In the Physical Laboratory, Manchester Univer- 
sity, at 7.30 p.m., Mr. A. G. Collis on “ Breaking High and 
Low Potential Circuits." 

ILLUMINATING ENGINEERING SocteTy.—At the Roval 
Society of Arts, Adelphi, at 8 p.m., resumption of discussion 
on Library Lighting, opened by Mr. J. Duff Brown (Isling- 
ton Public Libraries) and Mr. S. L. Jost (Croydon Public 


Libraries). 


FINANCIAL NOTES. 


SouTH METROPOLITAN ELECTRIC LIGHT AND. POWER, 
Company, Ltp.—This company has just made an issue of 
50.000 695 Cumulative Second Preference shares of £1 each 
fully paid, Nos. 300,001 to 350,000. 

* * * 

British CotrvmMBiaA ErkcrRIC RaiLway.— The directors 
of the British Columbia Electric Railway Company, Ltd., 
have declared a dividend at the rate of 5° per annum on 
the 5°, Non-Cumulative Preferred Ordinary stock for the 
half-vear to December 31, plus an extra dividend at the 
rate of 1?5 per annum for the same period. 

* * * 


ARON ELECTRICITY MrtTer.—In another column will 
be found the announcement of a debenture issue by the 
Aron Electricity Meter. Ltd. The company was formed in 
1898 to acquire and develop the business and factories 
for electricity meters carried on by Dr. Aron, of Berlin, 
with branch establishments in Vienna, Paris and London, 
It has an issued share capital of £320,000, and the profits 
for the last four vears are certified as having amounted to, 
over £20,000 per annum. Recently the company has 
engaged in the manufacture of taximeters, and to meet 
the expenses of this branch of the business, and other 
developments, an issue of £100,000 Five per Cent. First 
Mortgage Debentures is being made. The bonds are offered 
at the price of £97 per cent., and areconvertibleat anv time 
up to December 31, 1917, into Ordinary shares at the 
price of £1 3s. per share. Out of the proceeds of the issue 
the existing Debentures amounting to. £23,000 will be 
paid off, leaving the new bonds with a first specific charge 
upon the freehold land and buildings of the company in 
Germanv, and a first floating charge over the undertaking, 
and other assets. Both as to principal and interest, there- 
fore, the bonds seem to becfairlycwell-secured. 
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Electrical Contractors’ Section. 


A Survey of New Things and Business Prospects. 


WO TIO. 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Floet Street, London, E.G. 


CONTRACTS. 
Coe BOROUGH OF WEST HAM. 


TENDERS FOR SUPPLIES, Etc. 


The Council hereby invite TENDERS for the SUPPLY of 
PAPER INSULATED CABLES. 

I.R. COVERED WIRES AND CABLES. 

ENGINE ROOM STORES. 

CHEMICALS. 

A.C. HOUSE SERVICE WATTMETERS. 

ELECTRICAL FITTINGS AND ACCESSORIES. 
ELECTRIC MOTORS (SINGLE AND TWO-PHASE). 


Forms of tender and further particulars may be obtained of 
the Electrical Engineer, 84, Romford Road, Stratford, E. 

A deposit of £1 will be required in respect of each form of 
Tender, which will be returned on receipt of a bona fide Tender. 

NogTE.— No tender will be considered unless the same is 
delivered at the Office of the Town Clerk, Town Hall, West Ham, 
E., in the envelope supplied, by registered post, not later than 
12 o'clock noon on Tuesday, January 31, 1911. 

The Council do not bind themselves to accept the lowest or 
any tender. The contractor will be required to enter into a bond, 
with sureties, for the due performance of the contract, and no 
goods, materials, etc., will be ordered under any contract until 
such bond has been duly executed. 

The contractor whose tender is accepted, and with whom a 
contract is entered into, will be required to pay to the whole of 
his workmen such rate of wages, and observe such hours of labour, 
as are recognised by the Workmen’s Trade Unions, and in force 
at the time of signing the contract. In the event of any breach 
of such agreement, the Council will enforce the penalty clause 
in its entirety. 

By order of the Council, 
FRED. E. HILLEARY, 
Town Clerk. 
"Town Hall, West Ham, F. 
January 13, 1911. 


CONTRACTS OPEN. 
HOME. 


BiRMINGHAM.—City Tramways Committee invite tenders for 
glass ; iron and steel ; leather and rubber goods ; cotton waste, 
white rags, sponges ; paints, varnishes, etc. ; springs; electrica] 
sundries ; oils, greases, etc. ; chemists’ sundries; iron and 
steel castings; malleable iron castings; insulating materials ; 
brushes; files; ironmongery ; bolts and nuts, washers, etc. 
Forms from the General Manager. January 30. 

BourNeMouty.—The Corporation Tramways Committee 
invite tenders for the supply for the year ending March 31, 1912, 
of iron and steel; iron and steel castings ; malleable iron and 
steel castings ; ironmongery ; bolts and nuts; glass; paints; 
leather and rubber goods; electrica] sundries; insulating 
materials. Specifications (5s) from the General Manager. 
February 13. 

Croypon.—The Borough Council invite tenders for the supply 
of coal for the electricity works for one year from April 1 next. 
Forms of tenders, etc., from Town Clerk. January. 30. 

(GLASsGOW.— The Corporation invite tenders for the supply and 
erection complete of wiring and fittings required for the electric 
lighting of the first section of the new slaughter-houses, Hill- 
street. Copy of specifications from Engineer, Electricity Depart- 
ment, 75, Waterloo-street. February 6. 

LrEEps.— The Corporation invite tenders for the supply 
of;(A) the whole or part of about 3,000 tons of steam coal (small 
slack or smudge) required for the Electric Lighting Department 
during the year ending April 30, 1912 ; (B) Iron and steel bars, 
angles, plates, etc. ; (C) Gunmetal, copper, steel and iron 
castings ; (D) Bolts, nuts, screws, spanners, etc. ; (E) Wrought 
iron tubes, fittings, etc. ; (F) Copper bars, strip, plates, wire, 
ete. ; (G) Lead, and other plumbers’ material; (H) Tools, 
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tinners’ and ironmongers’ sundries, and engineers’ furnishings 
(including packings, rubber goods, belting, gauge and other 
glasses, shovels, buckets, files, tools, tool steel, and sundry 
metals); (J) Oils, paints, varnishes, photographic materials, 
and chemists’ sundries ; (K) Cotton waste and wipers (bleached 
rags); (L) Ropes, twines, tarpaulin goods, etc.; (M) Brushes 
(sweeping, etc.) ; (N) India rubber covered cables, mains boxes 
and fittings, coal tar pitch, jointing and insulating materials, 
electric lamps, fittings, and sundries; (O) Glass (including 
uards, etc.) ; (P) Timber (including shafts, pattrasses, wood 
ushes, etc.) ; (Q) Building matcrials (boiler, fire, and other 
bricks, cement, slag, sand, etc.) ; (R) Grey tapes, towels, etc. 
Particulars from Mr. H. Dickinson, manager of the Electricity 
Department. Feb. 21. 

LEps.— The Corporation invite tenders for the supply of 
1,500 A.C. wattmeters, to be delivered on or before June 30, 
1912. Particulars from the manager, Electricity Department. 
June 16. 

LoNpoN (for Calcutta). —The directors of the Calcutta Electric 
Supply Corporation, Ltd., invite tenders for the supply, delivery 
and erection at their new sub-stations and at the Cossipore 
Station of (specification No. 11), combined H.T. and L.T. 
switchboards for the sub-stations, and (No. 12), switchboards 
for Cossipore. Specifications (42s.) from the Secretary, Salisbury 
House, London Wall, E.C. February 6. 

Turtox.—The District Council invite tenders for the supply 
and erection of bare copper overhead mains, poles, etc., for 
electric lighting Bromley Cross area, Bradshaw-road, etc. 
Specifications (£10 10s.) from the Electrical Engineer, Council 
Offices, Bromley Cross, near Bolton. February 20. 

West Him.—The Borough Council invite tenders for the 
supply of paper insulated cables, I R covered wires and cables, 
engine-room stores, chemicals, A C house-service wattmeters, 
electrical fittings and accessories, electric motors (single and two- 
phases) Specifications (20s.) from the Electrical Engineer. 
January 31. 


OVERSEAS. 


ADRIANOPLE.—The Turkish Ministry of Public Works invite 
tenders for a concession for the construction and working of 
electric tramways in Adrianople, and for a concession for the 
provision of electric light in the Sandjak of Adrianople. The 
concessionaire will have the right to erect hydro-electric works 
on the banks of the rivers Maritza, Arda and Tundja. Tenders, 
which will be opened on March 15, should be addressed to 
“ Monsieur le Ministre du Commerce et des Travaux Publics,” 
Constantinople. Local representation is essential in the case of 
Turkish Government contracts. 

BRISBANE.— Tenders will be received at the office of the 
Deputy Postmaster-General, Brisbane, up to noon on March 8, 
for the supply of measuring instruments (Nchedule No. 143). A 
deposit of 5 per cent. on the first £1,000, and of 2} per cent. on 
the amount above that sum, will be required with each tender. 
Local representation is necessary. For copies of the specification 
and form of tender, application should be made to the High 
Commissioner in London for the Commonwealth of Australia, 
72, Victoria-street, N.W., where also preliminary deposits may 
be paid. A copy of the specification may be seen by British 
makers at the Commercial Intelligence Branch of the Board of 
Trade, 73, Basinghall-street, London, E.C. 

CoNSTANTINOPLE.— The Ministry of Public Works invite 
tenders for a concession for the construction and working of 
electric tramways in Adana, and for a concession for the dis- 
tribution of electrical energy in the vilayet of Adana. The 
Concessionaire will have the right to erect hydro-electric works 
on the banks of the Upper Seiboun Tchai River. Tenders, which 
will be opened on March 14, should be addressed to ‘* Monsieur 
le Ministre du Commerce et des Travaux Publics," Constantino- 
ple, from whom the conditions, etc., can be obtained on payment 
of 9s. Local representation is necessary. 

CONSTANTINOPLE.—The Ministry of Agriculture, Mines and 
Forests, Constantinople, for the supply for the Cozli-Kilimli 
Railway of :—(1) 8,550 metres of Vignoles rails weighing 20 
kilogrammes per metre, with accessories for the same; (2) 
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three Jocomotives of 125 h.p., with a gauge of 1:065 metre ; 
(3) 98 coal trucks, of which 80 are to be brakeless and the rest 
provided with brakes. Delivery is to be made at Cozli or Kilimli 
not later than March 10 next. No date is mentioned to which 
tenders will be received. For further particulars application 
should be made to the above-mentioned Ministry. Local 
representation is necessary, 

MenboukNe.—Tenders will be received by the Postmaster 
General's Department, 51, Spring-street, Melbourne, up to noon 
on March 14, for the supply and erection of installations for 
wireless telegraphy on ‘Thursday Island and on the coast of 
Papua. A deposit of £100 will be required with each tender. 
Local representation is necessary. For copies of the specifications 
and forms of tender in regard to both of the foregoing contracts, 
application should be made to the High Commissioner in London 
for the Commonwealth of Australia, 72, Victoria-street, S.W., 
where also preliminary deposits may be paid. 

MrruovksE,. The Deputy Postmaster-General, Melbourne, 
a= follows: (1) Up to 3 p.m. on February 28, for the supply of 
a moter generator and accumulators (Schedule No. 408). (2) Up 
te 5 pum. on March 7, for the supply of 10.000 telephone pro- 
tectors (Schedule No. 431)... A deposit of 59, on the first £1.000, 
and of 21", on each £1,000 above that sum will be required with 
each tender. Local representation is necessary. For copies of the 
«pecitications and forms of tender in regard to both of the 
foregoing contracts, application should be made to the Tigh 
Commissioner in Londow for the Commonwealth of Australia, 
72, Victoria-street, S.W., where also preliminary deposits may 
be pud. Copies of the specifications may be seen by British 
makers at the Commercial Intelligence Branch of the Board of 
Trade, 73, Basinvhall-street, London, B.C. 

PrkTH.— Tenders are invited by the Minister of Public Works 
of Western. Australia for the supply, delivery, and erection of 
electrical pumping machinery (Contract No. 75). Tenders 
will be received by the Hon. the Minister for Works, Public 
Works Office, Perth, Western Australia, up to February 28, 


1911. Copies of the condition of contract, ete., may be obtained, . 


on payment of £1 ls., from the Contractor's Room, Public Works 
Othce, Perth, Western Australia. 

Rio pe Jastino. The Brazilian Government invite tenders 
fer the establishment of a telephone system between the towns 
of Rio de Janeiro and Sao Paulo and other points at present 
without a telephone service, A deposit of 5.000 milreis (about 
£241 will be required to qualify tenders. Tenders, which will 
be opened on February 23. should be addressed to the ** Dirce- 
toria. Geral do Expediente, Ministerio da Viagao e Obras Pub. 
heas,” Rio de Janeiro. 

SAN. Thome, PortucteseE WEST. Arrica.— The Munici- 
palitv invite tenders for (5) the supply of electric light and 
power, Deposit 250 milreis (about £56). Town Hall, Jan Thome. 
March 25. 


TENDERS ACCEPTED. 


Braprorp.-- For T.C. Hadtield’s Steel. Foundry Company 
manganese steel crossings. £505 ;' J. Spencer, Ltd., steel tube for 
bracket arms, £118: British Thomson-Houston Company, 
insulated material, 2 in. and l in. P. and B. type; General 
Electric Company, Chatterton compound ; G. Hattersley & Sons 
and M. Goggin, tapes; W. F. Dennis & Company and F. Smith 
& Company, wires; Dyer & Young, copper controller contacts ; 
Carr. Bros.. insulated bolts and strains; Pinchin, Johnson & 
Company, ferric oxide and dry colours; A. IHlingworth & Com- 
pany. orange shellac leaf. 

BisiNGsTOKE.— Dust destructor, for Town Council. J. Harris 

£625. 

E«sr HaM.-- Generating and condensing plant at the gene- 
rating station, for Electric Lighting and Tramways Committee. 

ritish Westinghouse Electrical & Manufacturing Company, Ltd., 
pont kw. Browett, Lindley & Company engine and Westinghouse 
generator, £5,540: Deane & Beale, Ltd., evaporative condensing 
plant. $45.490. Recommended for acceptance. 

CGpvseow.- For Town Council. Crossovers for special track 
work. Hadteld’s Steel Foundry Company; V.E.R. cables, W. T. 
(clever & Company; lead-covered power. cables, National 
Conduit & Cable Company ; double lead-sheathed telephone and 
tet cable, British Insulated & Helsby Cables, Ltd. 

Harirax. -Electncity Works, 1.500 kw. steam turbine and 
generator, Worthington condenser, two 750 kw. rotary converters. 

4ntish Thomson-Houston Company, Rugby— £7,904. 

LiMERIcK —-Wiring and fittings for electric lighting, and 
telephones for Technical Schools, Johnson & Phillips. Electric 
hight installation--£197 17s. 9d. ; telephones £23 15s. 7d. 

Lr ToN.— Laving cables, and supply of a 12 h.p. electric motor, 
fer the Guardians. Shoolbred & Connell —£69..— * 

MHEFFIELD.- Citv Council. British Electric Transformer 
Company, transformers and choking-coils, £872; six sets of 
transformers, main, auxiliary transformers and series. gear - 
ELLs. Extensions to Neepsend power house, for the Corpora- 
tion, Wellerman Bros., Shefheld— £14,700. 

SOUTHEND.--Lancashire Dynamo Company, 
Inter. plant —*]1.006 os. 


Manchester. 
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STEPNEY, E. Motor-driven. air-compressor. for Limehouse 
station, for the B.C. Reavell & Company £215. 

NTOCKPORT.— Tramway points and crossings, for T.C. 
& Company, Sheflield £107. 

WAKEFIELD. ‘Two motor-driven centrifugal pumps, for the 
‘Town Council. British Electrie Plant Company, Alloa £530. 

YARMOUTH. - Installing electric light in Harbour-master’s 
house and Lighthouses. H. E. Rerridge £33 178. 6d. 


Allen 


OPENINGS FOR TRADE. 


Plant, Wiring, Fittings, Accessories, etc. 


——- 


TOWN COUNCILS. 

Agreed upon. 
Barrow: Extensions -£4,50. 
Edinburgh : Extensions - £75.00), 
Luton: Plant extension. £2.3906, 
Southend : Extensions. £16,100. 
Swindon: Extensions, generating plant, batteries, ete. - 

£10,431. 

Walsall : 


Extensions- £768. 

Contem plated. 
Aberdeen: Extensions, tramways. 
Doncaster: | Extensions— £12,000. 
Dublin :' Lighting. | 
Swinton: Extensions —£4,000. 


RURAL, URBAN, AND DISTRICT COUNCILS. 


Contem plated, 
Emsworth: Lighting. 
Constructional and other work will shortly be carried out by or 
for the following authorities or firms. The amount mentioned ts 
the contract price in each case. 


Ammonford (Car.): Police Court. 
Tirvdail, Ammanford - £1,855, 
Bangor: Church House. 
£1,198. 

Caerphilly (Wales): Elementary School. F. Bond, contractor, 
Beda-road, Carditf—£90,.447 2s. 4d. 

Heolycuv (Glamorgan): New School, W. A. Jones, contractor, 
Barry--£3,515 ts. 

Leicester: Public Hall. E. G. Maubey, Borough Survevor. 

Newcastle-on-Tyne: King Edward VII. School of Art, Arm- 
strong College. A. Pringle, contractor, Gateshead—£15.349. 

Ross: New School. W. Powell & Sons, contractors, Hereford — 
£4.875 7s. 

St. Albans: Isolation Hospital. J. T. Bushell, contractor, St. 
Albans- -£1,749. 


Jones Bros., contractors, 


W. Parry, contractor, Bangor — 


IMPROVED ROTARY FUSE. 


Considering the enormous importance of the subject, 
it is not to be wondered at that so much time, ingenuity 
and monev have been spent in devising electrical safety 
fuses. Practical experience constantly demonstrates the 
extreme difficulty of the problems involved. 

Among those who have devoted special attention to 
the subject we must include Mr. W. G. L. Riddle and 
Mr. L. Smith, electrical engineers, of Citv-chambers, 
Birmingham, who have patented an improved rotary 
magazine fuse for use in both lighting and power services. 
In designing this device the aim of the inventors has been 
not onlv to ensure prompt and safe action, but to so 
simplify the apparatus as to secure economy and perfect 
ease in manipulation, so that even inexperienced. persons 
can see to adjustment when necessary. They set about 
their task by providing a magazine containing a number 
of fuses, so arranged as to enable them to be replaced 
easily and without loss cf time. These fuses can be re- 
charged and renewed when no current is being used, by 
persons having no knowledge of electrical engineering. 
Another great point in favour of this improvement is that 
the fuses are provided with vents which, while permitting 
the free egress of gases, make it impossible for the fused 
metal itself to escape. 

While the actual construction of the rotary magazine 
fuse is, of course, capable of considerable variation, a 
practical embodiment of the invention provides a metal 
box. circular or otherwise as circumstances may dictate, 
having a hollow base in which a drum, constituting the 
magazine proper, rotates. This drum carries a number of 
fuses adopted to be in permanent contact at one end 
with one pole of the main, while-at;the:other end they are 
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brought successively into contact with the opposite pole. 
The drum is provided with an aperture by which means it 
fits over a sleeve rotatable on a hollow pin, into which 
one pole of the main leads, and is there secured by a screw, 
thus making contact between main, pin and sleeve. The 


sleeve has at its outer end a terminal plate attached by | 


screws to the surface of the drum. These screws are also 
utilised to form connections for one end of each of the 
fuses, which are then passed through radial and tangential 
holes in the thickness of the drum, and their other ends 
connected to terminals at the periphery of the drum. 
These terminals are each in connection with a contact 
which on rotation of the drum successively engages a 
contact or terminal on the base, into which the other pole 
of the main is led from the back and connected. This 
latter terminal is placed in close proximity to a vent 
channel in the base, forming a continuation of the channel 
in the drum through which the fuse passes, and having at 
its outer end port holes disposed at an angle to the channel 
for the purpose of providing free escape of gases. 

The device is completed by a removable cover, having 
at its centre an undercut aperture, in which fits loosely a key 
having connection with the drum by means of split pins ; 
secured to this key so as to revolve therewith on the outside 
of the cover is an indicator plate, with numbers on its 
outside corresponding to the number of fuses, and provided 
with ** On" and “ Off,” or similar indications. A definite 
“On” position is assured by grooves, depressions or 
equivalents on the indicator plate engaging or snapping 
on to a projection on the cover. The cover is secured to the 
base by studs and milled edge nuts. 

Tt will be gathered from the above description, and from 


the accompanying drawings, that in order to replace or - 


recharge the fuses it 1s sufficient to first turn the key, and 


consequently the drum, to the “ Off" position shown by | 


the indicator plate, and then to remove the nuts which 
secure the cover, whereupon the latter can be lifted, 
taking with it the drum which may be disconnected from 
the cover by a slight pull to free the split pins. The fuses, 
or so many of them as required, are then replaced, following 
the course above described ; that is to say, being fixed to 
the terminals on the edge of the drum, passed through 


| 
| 


WITHOUT CONTACTS 


the channels therein, and secured by the corresponding 
screws on the terminal plate. After accomplishing this, the 
drum is again pressed on to the split pins of the key, and the 
cover is replaced and brought into the “On” position 
against No. 1 of the indicator plate. 

In this invention Mr. Riddle and Mr. Smith have pro- 
duced a useful piece of apparatus. Not only does it fulfil 
its main object, but it does so by simplification rather 
than complication of parts, thus adding one more link to 
that essentia] element in electrical practice, safety. 


PATENTS. 


Telephone Switchboards. 

8551.—1910. SikMENs Bros. & Company, Westminster, S. W. 
The board is so constructed that all the desired connections 
can be made by inserting plugs in the jacks. The circuits 
are so arranged. that the signal lamps are worked directly 
by passage of the feeding current. The connecting cords 
and plugs are not connected with any circuit or line, and 
are not in circuit with any apparatus except when a plug 
is inserted in a jack. 

Mercury Carbon Filament Incandescent Lamp. 

9250.-—1910. C. H. WEBER, Berlin. A small percentage of metal 
is mixed with the mercury to be placed within the lamp. 
The metal forms an amalgam with the mercury which has 
the property of easily oxidising at the temperature existing 
in the lamp. 

Railway Signal and Point Operation. 

10037.—1910. Siemens & HALSKE, A.G. The motor power 
circuit is disconnected from the source of power by means 
of a switch controlled by a timing device independently 
of the action of the motor. 


Electrically Protected Vault Linings. 

11550.—1910. J. P. WirLiAMS, New York, U.S.A. Electro- 
thermostatic wires are associated with the plates forming 
the vault linings. The thermostatic elements and structural 
members are both connected with alarm circuits which are 
actuated by heat or unauthorised approach of individuals, 

Trolleys. 

17380.—1910. K. ENGLE, Berlin. A sleeve is fitted to the upper 
extremity of the trolley pole in which a forked holder 
carrying the trolley wheel is adapted to slide against the 
action of a spring. 


Continued on page xii. 
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The Prespectus new being Issued by 


ARON ELECTRICITY METER, LIMITED, 


states (inter alia) that 


THE CAPITAL IS £350,000, 


Divided into 125,000 Six per Cent. Cumulative Preference Shares of £1 each, and 225,000 Ordinary Shares of £1 each, of 
which the whole of the Preference Shares and 125,000 Ordinary Shares have been issued and are fully paid. 


There are Offered for Subscription 


£100,000 FIVE PER CENT. FIRST MORTGAGE CONVERTIBLE DEBENTURES, 
In 1,000 Debentures of £100 each, 


WHICH ARE OFFERED FOR SUBSORIPTION AT £97 PER DEBENTURE, 


Pa as follows :— £6 per Debenture on Application: £22 per Debenture on Allotment: £20 per Debenture One Month 
after Allotinent : £25 per Debenture Two Months after Allotment: £25 per Debenture Three Months after Allotment: Total £97. 


Payment in full may be made on allotment, under rebate at 4 per cent. per annum on the instalments paid in advance. 
The SUBSCRIPTION LIST will OPEN on TUESDAY, the 24th January, 1911, and will CLOSE on or before FRIDAY, the 27th January, 1911. 


The Debentures will be repayable at £105 by means of a Cumulative Sinking Fund of 3 per cent., commencing from the Ist 
April, 1914. " : 
Debenture holders will be entitled at any time not later than 3lst December 1917 (subject to giving 30 days’ notice), to exch nga 
their Debentures (unless previously redeemed) at par for fully ios Ordinary Shares at £1 38, per Share. 
Interest will be payable half yearly on Ist April and Ist October, the first payment calculated from the dates for payment of 
the instalments being made on Ist April, 1911. "D 
TRUSTEES FOR THE DEBENTURE HOLDERS.—The Consolidated Trust, Limited, Dashwood House, 9, New Broad-street, 
London, E.C. 


DIRECTORS. l 
Hugo Hirst, M.I. F.E., 67, Queen Victoria-street, E.C., Chairman of The General Electric Co., Ltd. (Chairman). 
Sir James Pender, Rart., Donhead House, Salisbury, Director of The Metropolitan Electric Supply Co., Ltd. 
Col. R. E. B. Crompton, C.R., M.LC.E., M.L E.E., Thnplands, Kensington-court, W., Past President of the Institution of Electrical 
Engineers, Chairman of the Kensington and Knightsbridge Electric Light Co., Limited. 

S. Barclay Heward, The Pryors, Hampstead, N.W., Director of the City and South London Electric Railway. 
Harry Kahn, 75/76, Lombard-street, E.C., Director of General Investors ani Trustees, Limited. m 
Roger W. Wallace, K.C., 2 Harcourt Buildings, Temple, E.C., Director of the Westminster Electric Supply Corporation, Limited. 
Professor Dr. Hermann Aron, Geheimer Regierungsrath, Berlin (Managing Director). 

Bankers. — London City and Midland Bank, Limited, Threadneedle-street, E.C., ard Bra iches. 

Brekers.— Myers & Co., 6, Throgmorton-street, and Stock Exchange, E.C. 

Seliciters.— Ashurst, Morris, Crisp & Co., 17, Throgmorton-avenue, E.C. 

Auditers.—Price, Waterhouse & Co:, 3, Frederick's- place, Old Jewry, E.C. 

General Manager and Secretary, and Offices. —M. Aron, F.C.1.8., 80a, Salusbury-road, Kilburn, N.W. 


BRANCH OFFICES AND FACTORIES. 


Eagiand.—London; 80a, Salusbury-road, Kilburn, N.W. Hungary.— Buda Pesth, VI. Teréz.kórut, 39. 
Germany.— Berlin (Charlottenburg) : Wilmersdorferstrasse, 39. | France.—Paris; 12, Rue Barbes, Levallois-Perret, Seine. 
« Schweidnitz, Vorwerkstrasse, 18. Belgium.— Brussels ; 15, Rue Limnander. 
S Dusseldorf, Bismarckstrasse, 79. italy.— Milan, Piazza, SS. Pietro e Lino, 4. 
Austria. —Vienna ; IX., Ehzabeth Promenade. 

This Company was formed in 1898 to acquire as a going 3, Frederick's-place, Old Jewry, London, E.C. 
concern and further develop the well.known business and __ 28th November, 1910 
factories for Electricity Meters carried on by Dr. Aron, of To the Directors of Aron Electricity Meter, Limited, 
Berlin, with branch establishmenta in Vienna, Paris, and London. (fuus 80a, Salusbury-road, Kilburn, N.W. 

Since its formation the Company has prospered and has As Auditors of your Company we are able to certify that its 
added to ita branches, increasing its business to a large extent | assets (other than Goodwill, Patents, and Shares in the American 
and its goods are known and used all over the world. Company), together with the assets of the Continental Companies 


; . ) : f which it is the owner), stood on the books at the 31st March 

The business in Germany is carried on by thc H. Aron Elek- (o , , 
tricitats-Zahlerfabrik G.m.b.H., the whole of the shares in De us ae of pi ent enue oe ae uncer imn 

which belong to this Company. The business in Austria-Hungary | anO, Dulidings, fiant, and Machinery at cost, 


= im less depreciation T v js £26,362 3 B 
is carried on by the ‘ Electra” Apparatenbaugescllschaft, P a 
G.m.b.H. The French business is in like annot a on ie ee rg s ee WEM T cost .. 065897 09 8 
through a French Company, called Compagnie Française des | PUneTv. EM b" | de bt POE Be pe 58.303 9 5 
Compteurs, Systeme Aron. There is also a factory in London, I UE OF C5 I d s Mx EE 14 284 9 
and the whole of the Company’s works are fully equipped with Cash. tB. ih aod h a i ee een i» 9 202 14 i 
the best and latest automatic machinery and appliances, rd o E C E MEL in 
WT £176,049 11 1 

e Company has within the last three years taken up the The Liabilities at the same date, including those 
manufacture of taximeters, which promises to be a very re- (tha-Continental C icu but isi 
munerative branch of ita business, It requires, however, a con- t MR ets ot hoe eas . 
arderable expenditure of capital, as the taximeters are usually 4 fori M ras d de ede. : uot 
not *old outright to the cab proprietors, but are let on hiring e direi d ot tie Deb & i Pas ce bo 
contracts, The necessary outlay has 80 far been provided from s T P ein d a wc ARE NARA M DOM 14.902 411 
the resources of the Company, necessitating the devotion of SMS Re aa = RS i cte At he ens ee 
the entire taximeter income to capital purposes. The profit £176,147 6 2 
from the taximeter business will, it is anticipated, commence : D. pd 
to appreciably show itself after the conclusion of the current The above assets are inclusive of undivided profits up to the 
hnaucial year. 3lst March, 1910, out of which dividends were declared and other 


poe made since that' date, amounting to £12.566 16s. Sd. 
Since the 31st. March, 1910, Debentures amounting to £9.200 
have also been redeemed, leaving a balance of £23,000 Debentures 
still outstanding to be redeemed out of the proceeds of the 
proposed issue. 


The interest on the present isaue will require £5,000 per annum, 
which upon the present earnings is more than four times covered 
without allowing anything for earnings from the capital provided 
by the present issue. 


x For us last seven years the profits, as certified by the Auditors, We are, Gentlemen, Hor E à j 
esara. Price, Waterhouse & Co., have been :— E, WATERHOUSE & CO. 
12 months to 30th Sept., 1904 oaoa... £10.680 Sas ah assets are exclusive of the proceeds of this issue of 
© l " 
K ii Er cda dd TATE The draft Trust Decd to secure the Debentures, copies of the 
M i (Or ordo ie PEE 20.052 Company's last published Reports and Balance Sheets, of the 
i á ( £11.486, or abr n Memorandum and Articles of Association of the Company, and 
6 months to 31st March, 1908 . the rateof į 25972 p.a. | the above-mentioned Agreements, may be seen at the Oflices of 
12 1909 ) 20.068 the Solicitors to the Company during Office hours whilst the 
2 fe isi, 2: 5.5 ee 2] 118 | subscription list remains open. 


: - à Copies of this Prospectus and Forms of Application may be 
Messrs. Price, Waterhouse & Co. have given the following | obtained from the Bankers, Brokers and Solicitors, and the Office 
Certificate :— of the Company. 
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xii THE ELECTRICAL 


PATENTS. 


Electric Repulsion Motors. 


15014.—1910. A. Biser, Pforzheim. The motor is fitted with 
two pairs of brushes which enable it to be reversed. One set 
of brushes is emploved for the right run and the other for 
the left run of the motor. 


Prepayment Electricity Meters. 


17415.—1910. W. N. SPRAGUE & CHAMBERLAIN & HOOKHAM, 
LTp., Birmingham. This is an improved in meters of the 
type in which a wheel rotates in one direction on the in- 
sertion of a coin and rotates in the opposite direction by 
the operation of an escapement worked by the meter. The 
escapement is carried through pirt of its oscillation at a 
high speed so as to dispense with the use of a movable pawl. 


Electrical Transmission of Signals. 


23044.—1910. C. ARNoLD, Doberan. In order to indicate an 
invisible course a cable laid along its direction is fed with 
electrical impulses which act by induction on receivers 


mounted angularly with relation to each other on a vessel.’ 


Metal Filament Electric Lamps. 


21326.—1910. BERGMANN ErEKTRICITATS WERKE A.G., Berlin. 
The invention consists in simultaneously sealing the elec- 
trodes and the filament support to the foot. The appliance 
for effecting this comprises a cartridge shaped holder pro- 
vided with a bore for holding the pillar during the sealing 
of the foot to the pillar and to the electrodes. 


Construction of Coils for Electrical Apparatus. 


25008.—1910. R. Boscu, Stuttgart. The coil winding is divided 
into completely separated groups by lavers of insulating 
material placed between them. The edge of each insulating 
strip is bent up at the sides of the coil so that it surrounds 
the group to which it belongs and one or more layers of the 
group above, thus offering protection against disruptive 
discharge. 


Control of Alternating Current Electric Motors. 


20743.—1909. M. Mircn, Nagy-Bittse. The brushes of the 
frequency transformer are caused to run synchronously 
with the induction motor to be regulated by supplving 
current of the frequency of slip of the induction motor to 
an auxiliary induction motor for driving the frequencv 
transformer. | 


Electrical Metering Instrument. 


28947.—1909. E. T. R. Murray, Radlett. This instrument 
permits an assessment being varied at will by causing a 
loose index to travel over a scale. The index is moved 
in one direction only by a travelling device capable of 
being moved in either direction by means actuated by hand 
when an indication is given by an annunciator. ` 


Electric Light Supply Systems. 


29329.—1909. M. A. Copp, London, W.C. This method of 
supplying current to lamps on vehicles consists in the 
employment of a magneto electric generator in conjunction 
with a battery arranged to steady the supply of current. 
The battery serves to receive surplus current when the 
output from the magueto is greater than that required by 
the lamps, and to supply current when the output from 
the magneto is deficient. 


Electrical Ship Log Apparatus. 


29448.—1909. THomas WALKER & Sons, Lro., Birmingham. 
This contact mechanism for electrical ship log apparatus 
has a rapid make and break action, and is so constructed 
that the member which serves to intermittently close the 
electrical circuit is mechanically and positively arrested 
immediately the circuit is closed. for a definite period. This 

- causes the duration and strength of each electrical impulse to 
be of acapacity sufficient to properly actuate the registering 
apparatus. 


Prevention of Over-Charge and Over-Discharge of Secondary 
Batteries. 


20496.—1909. R. S. DonnrE, Sutton. The safety arrangement 
is rendered reliable in spite of excessive vibrations and 
other adverse conditions, by providing means for increasing 
or decreasing the strength of the solenoid or magnet when 
the energisation is great or small. | 


Charging Electric Resistance Furnaces. 


6035.—1910. A. PETERSSON, Odda. The charge is introduced 
into the upper part of the furnace by means of mechanical 
feeding devices which compress the material constituting 
the charge towards the surface of the upper electrode from 
which the current passes over to the charge and avoids 
air gaps between the electrodes and the charge. A further 
invention (8711.— 1910) provides means for feeding the 
charge in & horizontal direction towards a point below the 
end of the electrode. "This fills the air gaps which rise just 
below the electrode, and prevents them from forming ares. 
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Electrical Signalling Apparatus. 


29637.—1909. L. E. BErcovnT & L. S. LEBRET, Mauritius. 
This is a single wire circuit comprising a series of instru- 
ments each having means for energising the circuit suc- 
cessively with positive and negative currents alternately. 
Each instrument has a dial provided with a rotatable 
pointer which indicates the respective stations in the 
circuit. 

Telephone Installations. 


29677. —1909. NiEMENS Bros. & Company, Lrp., Westminster. 
The transmitters and receivers are connected with each 
other in the usual manner, but the battery, instead of 
being inserted in the common return, is bridged between 
this and the two lines connecting the transmitters and 
receivers. Án inductance coil may be inserted between the 
battery and each of the circuits. The steady currents for 
feeding the microphones can pass through this inductance 
coil, but the oscillatory speaking currents cannot. 


Electric Time Switch. 


30051.—1909. THe Reason MANUFACTURING Company, LTD., 
Birmingham. The time switch is so arranged that the onus 
of winding falls upon the consumer, who is called upon to 
wind the time piece at fixed intervals. Should he fail to 
do so, the switch automatically causes current to pass 
through a penalising meter, so that the consumer is called 
upon to pay at a higher scale than if the meter were wound 
within the stipulated period. If the meter is not wound 
within a certain longer period the current is cut off. 


Electric Welding. 


30007.—1909. E. B. Koopman, London, W.C. This process 
for binding members of à metal structure consists in forming 
holes in the parts to be joined and inserting weld pieces 
which co-act with the holes and present a restricted area 
of contact and thus localise the heating etfect of an electric 
current which is led through the parts. Pressure is applied 
to cause the parts to be firmly united. 


Dynamo Electric Machines. 


2525.—1910. A. E. MipaELEY & C. A. VANDERVELL, Forest 
Gate, E. This is a variable speed constant output dynamo 
provided with means for collecting the current therefrom 
and driving the same from an internal combustion engine. 
A current distributor controls the passage of current to 
each firing device driven direct by the rotor of the dvnamo. 
A make-and-break device is operated by the rotor, and its 
action is timed by control devices. 


Power Transmission for Electric Vehicles. 


2700.—1910. W. A. STEVENS, Maidstone. Two electric motors 
are suspended from girders fixed at right angles to the 
chassis frame. Both girders are behind the countershaft. 
so that the chains driven from each motor are of unequal 
length and run close to the inside of the frame. 


Isolating and Feeding Fittings for Electric Lamps in Mines, etc. 


4066.—1910. E. E. Rocers, Wimbledon. This system of feeding 
electric cables and fittings for lamps consists in the emplov- 
ment of electrically interlocked sockets and plugs provided 
with automatie double-pole switches, in order to prevent 
sparking. 

Multiple Switch Device for Electric Motors. 


5270.—1910. CUTLER HAMMER MANUFACTURING COMPANY, 
Milwaukee. A number of manually operated switches are 
mechanically interlocked to close in a definite sequence. 
Automatic means are provided for locking the switches 
against progressive operation. 


Electric Accumulators. 


6746.—1910. E. M. Gatixaup, Holloway. The accumulator 
comprises a box fitted with a lid, two compartments for 
containing acid, and a drainage compartment between them 
connected with the acid department by means of tubes. 
A third tube leads from a perforation in the lid into the 
drainage compartment. 

Electro-Deposition of Metals. 

1225.—1910. T. A. Sxrru & T. DEsKIN, Walsall. The cathode 
connections are arranged at and between the adjacent ends 
only of two rotatable barrels or work containers, so that 
the cathode current leaves each barrel at that end only. 


_ Preparation of Electrically Conducting Filaments. 


7331.— 1910. H. D. T. MappkEN & W. G. HOUSEKEEPER, Blom- 
field, U.S.A. In this process of manufacturing metallic 
filaments in a continuous length, different quantities of 
electric current are passed. through every portion of the 
filament as it is moved continuously in a longitudinal 
direction. 

Electric Furnace Resister. 


15169.—1910. J. THomson, New York. The resister comprises 
a number of blocks the faces of which are normally only 
partially in contact. Upon deformation under heat the area 
of contact beneath the blocks does not decrease. 
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CROSSLEY'S HIGH-SPEED VERTICAL ENGINES. 
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. These Engines are made with 1, 3 24 Diners, and wili work 


with Towne Gas, Producer Gas, 


CROSSLEY BROS., Ltd., OPENSHAW, MANCHESTER. 


STANDARD ELECTRICAL WORKS. 


ALTERNATING CURRENTS, AN ELEMENTARY TREA- 
TISE ON. By W. G. Ruopzs, M.Sc. (Vict.), Consulting 
Engineer. With 80 Di . 8vo, 7s. 6d. net. [0143] 

ALTERNATING CURRENTS OF ELECTRICITY. By Tuomas 
H. BLaxxsLzv, M.A., M.I.C.E. Fourth Edition, Enlarged. 
De. [1249] 

ARITHMETIC OF ELECTRICAL ENGINEERING. For 
Technical Students and Engineers. malar 72 Worked 
Examples and 300 Exercises. With numerous Illustrations. 
la. net; t free, ls 3d. [1250] 

ARMATURE CONSTRUCTION. By H. M. HosBart, M.I.C.E., 
&c., and A. G. ELLis. With 420 Illustrations and Coloured 
Diagrams. 15e. net. (1268] 

ADVANCED ELECTRICITY AND MAGNETISM. By ARTHUB 

W. Poysrer, M.A. With 317 Illustrations. Crown 8vo, 
4s. 6d. (0133] 

CONTINUOUS CURRENT DYNAMO DESIGN, ELEMEN- 


TARY PRINCIPLES OF. By H. M. Hosarr. With 106 | 


Tllustrations. 78. 6d. net. (1259] 
DYNAMO, THE: Its Theory, Design, and Manufacture. B 
C. C. Hawks, M.A., M.T.E.E., and F. Warris, M.I.E.E. 
With 600 Illustrations. Fifth Edition. Revised and En- 
larged. In 2 vols. 21s. net. [1246] 
ELECTRO-MAGNETIC MACHINERY AND OTHER APPAR- 
ATUS, TESTING OF. By B. V. Swenson. and B. FRANKEN- 
FIELD. Vol. L, Direct Currents. 12s 6d. net. (519) 
ELECTRICAL ENGINEERING. By E. RosmNBERG. Trans- 
lated by W. W. H. Gerr, A.M.LE.E., and C. KINZBRUNNER, 
AMLEE. Demy 8vo. Illustrated. 6s. (610] 
ELEMENTARY E RICAL CALCULATIONS. A Book 
suitable for the use of First and Second Year Students of 
ical Engineering. By W. H. N. James, A.R.C.So. 
(Lond.), ALEE. and D. L. SaNDps. Crown 8vo, 3s. 6d. 
net. (0123] 
GENERAL LECTURES ON ELECTRICAL ENGINEERING. 
By C. P. SrzIXMETZ, A.M., Ph.D., Consulting Engineer to 
the General Electric Co., Professor of Electrical Engineering 
in Union University. Compiled and edited by J. Le Roy 
Havpzx. 290 pages. Demy 8vo, 8s. 6d. net. (3107) 


GERMAN SCIENTIFIC AND TECHNOLOGICAL READER. 
Books I. and II. By E. CLAsszN, B.A., and J. LUSTGARTEN 
M.Sc. 2a. each, net; 2s. 3d. post free. [625] 

HYDRO-ELECTRIC DEVELOPMENTS AND ENGINEER- 
ING. By FRANK KoESTER (New York). 21s. net (2699] 

INSULATION OF ELECTRIC MACHINES. By H. W. TURNER, 
M.I.E.E., and H. M. Hobart, M.I.C.E., M.I.E.E. With 162 
Illustrations. 10s. 6d. net. [1251] 

LABORATORY WORK IN ELECTRICAL ENGINEERING. 
By Jous Roserts, Jun. Demy 8vo. Illustrated. 5e. net ; 
5s. 4d. post free. [615 

LESSONS IN ELEMENTARY PRACTICAL PHYSICS. By 
Pror. Batrour Stewart, F.R.S., and W. H. Ges. Illus- 
trated. Vol. II. Electricity and Magnetism. 7s. 6d. [508] 

MAGNETISM AND ELECTRICITY, A TREATISE ON. By 


Pror. A. Gray, F.R.S. Part I. 14s. net. [516] 
MAGNETISM AND ELECTRICITY FOR STUDENTS. By 
H. E. HApLEY, B.Sc. 6e. (503] 


MAGNETISM AND ELECTRICITY FOR BEGINNERS. By 
H. E. HaApLEY, B.Sc. 25. 6d. [504] 
MAGNETISM AND ELECTRICITY. An Introductory Course 
of Practical. By J. R. AsuwoRrH, D.Sc. (Vict.), Lecturer 

in the Municipal Technical School, Rochdale. Second Edition, 
thoroughly revised. 2s. 6d. (1248] 
PRACTICAL METHODS OF ELECTRO-CHEMISTRY. By F. 
Morr.wo PERKIN, Ph.D. 8vo, 6s. net. (0131) 
PRACTICAL ELECTRICITY AND MAGNETISM. By Joun 
Hexnperson, D.Sc., F.R.S.E. With 157 Illustrations and 
Diagrams. Crown 8vo, 7s. 6d. [0136] 
PRACTICAL ELECTRICAL TESTING IN PHYSICS AND 
ELECTRICAL ENGINEERING. By G. D. AsPINALL 
Parr, Ássoc.M.I.E.E. With 231 Illustrations. 8vo, 8s. 6d. 
0145 

MAGNETISM AND DEVIATION OF THE compass Ba 
JOHN MERRIFIELD, LL.D., F.R.A 1. 18mo. 2s. 6d. [0129] 
MAGNETISM AND ELECTRICITY. Stage I. BY ARTHUR W. 
PoYsER, M.A. With 235 illustrations. Crown 8vo, 2s. 6d.[0139[ 
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TRAFFIC RETURNS 


AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Aberdeen Corporation..........|Jan. 18 
Ayr Corporation ......----+: . .|Sept. 18 
Baker Street and Waterloo Ry.. .| Nov. 
Birkenhead Corporation...... ..|Jan. 15 
Birmingham Corporation..... ..|Jan. 14 
BEA Corporation. ........|Oct. 6 
Blackpool Corporation........- Aug. 26 
Piac pool Fleetwood Trams,...| » 8 
Bolton oration............ Oct. 10 
penai Corporation.. .... July 21 
Bradford Corporation.......... Nov 19 
Brighton Corporation "e Jan 22: 
Bristol Tramway Company..... Jan. 13 
Burnley Corporation. .......... Jan. 21 
Burton Corporation..........-- Jan. 2 
Cardiff Corporation. ......... April i 
Carlisle Tramways Company....|June 19 
Central London WAY ee Jan. 14| 
Charing X, Euston, & Hamp. Ry.|Nov. 
City and South London Railway|Jan. 22 
Colchester Corporation......... July 14 
Cork E. 1. and L. Company....|Jan. 19 
Croydon Corporation ......---- Jan. 6 
Darwen Corporation........... Oct. 1 
Dover Corporation ...........- Sept. 18 
Dut Hn and Lucan Electric Ry... Jan. 2o 
Dublin U.T. ........ enn n Jan 20 
Dundee City Tramways........ Oct. i 
East Ham Corporation. esas eon Jan. 21 
Glasgow Corporation......... ..jJan. 14 
Gloucester Corporation........- Oct. 6 
G.N., Piccadilly and Brompton. . Nov. | 
Halifax Corporation ........... — | 
Huddersfield Corporation....... Dec. 4 
Hull Corporation.............- Jan zj 
Ilford Co ration. 2695209799290 @ee Feb. 12 
Ilkeston Corporation MEET Jan. 18 
Kirkcaldy Corporation......... Sept. 8 
Lancashire United Tramways...|Jan. 1 
Leeds Corporation............. Sept. 18 
Leicester Corporation.......... Sept. n 
Liverpool Corporation ......... Nov. 19 
Liverpool Overhead Railway....|Jàn i 
London County Council........|Jan. 4 
Lowestoft Corporation ......... Dec. n 
Maidstone Corporation....... . (Mar. 6 
Manchester Corporation........ Sept. 11 
Metropolitan District Railway. .|Jan. 21 
Metropolitan Railway........ ..|Jan. 15 
Nelson Corporation............ Oct. 16) 
Newcastle-on-Tyne Corporation.|Jan. 14 
Newport (Mon.) Corporation....|Oct. 9 
Oldham Corporation........... Jan. 24 
Portsmouth Corporation ....... Oct. 10; 
Reading Corporation........... May 19 
Rochdale COCOA eos. Dec. 26 
Rotherham Corporation........ Feb. 4 
Salford Corporation............ Sept. 27: 
Scarborough Tramways Co...... — | 
Sheffield Corporation ..........|. Jan. 15 
Southampton Corporation...... Jan. M 
Southend-on-Sea Corporation...|Aug. 21! 
Stockport Corporation .........| — | 
Sunderland Corporation........|Jan. 27 
Swindon Corporation ........../Aug. 10, 
Torquay Tramways............ Aug. 26: 
Wallasey U.D.C. ........ ...... |Jan. E 
Warrington Corporation..... e| ~= 
West Ham Corporation.........jAug. 18 
Wolverhampton Corporation....|Nov. 3 


week. 


Ending} 1909-10. 


13,429 


— 


1.613 
2.730 


451 
]11 


529 
1,137 


6,896 
9. 162 


10,803 
1,413 


41,604 
156 


157 
15,031 


11,762 
17,452 


151 
8,897 


663 
1,778 


2,046 
764 


1,240 
555 


4,596 
6,092 
1,055 

995 


Traffic Returns per 


1908-9. 


=e | eee, | eee | ee 


Increase or  ' pour of Accounts for past year. 
open 
Receipts 
Week. | Current | 1909. | 1908. Lota! Passengers | Car miles | Pas- | Car Pile of 
year. Ending |receipts. carried run. senger.| mile. | track. 
TENUES UMEN RENS Losses ed 
| 
£ | £ 
963 : 274 274 May 31| 71,980 | 17,517,304 | 1,566,119 | -98 |1102 | 4,940 
— | 425 | — = "e -- = ias. ee m 
972 ,24-089| 24-089 — = zs = MD pus RN 
7,594 pibe 6852 | — ae E ag — e T 
— 1,036 | 24-58 |28:3 -= a ws = EN rs iu 
959 | 42 42 | Mar. 31,117,709 | 26,492,902 | 2,492,149 | 1:1 11:34 | 2.804 
23 . 991 | 291 | |, 81] 86,2 19,991,828 | 1,766,068 | 1-47 1L71 | 2,912 
6.781 | os 54-81 | ,, 81) 285,258 | 47,880,569 | 5,931,007 | 1-17 10-59 | 2,878 
— | B? 513 | Dec. 81,265,362 | 46,652,380 | 5,756,842 | — | — z 
— | 20 | Mar. 31| 64,261 | 12,855,058 | 1,202,880 | 1-28 |12-88 | 6,971 
324 | el 6| , 831| 14918 8,221,595 480,913 | 1-04 | 8:80 | 1,460 
— — — » 91,109,970 | 25,058,146 | 2,497,169 | — 110-57 =< 
89; — - EN = as m M Ma cn 
+ | 6-32 | 6-82 | Dec. 31| 350,150 | 41,898,373 | 1,456,780 | 2-01 |, 6:769 [55,404 
757 7-26 | 7:26 = == pa = a s XH 
Ex od Mar. 31| 10,083 308,721 | 849,889 | 1-00 | 7-74 | 1,477 
152 ; 9-80 | 989 | Dec 31) 24044 5,737,478 896945 | — | 643| — 
$388 | 11 — | Mar. 31| 74,132 | 16,277,418 | 1,884,137 | 1-06 | 9-56 | 3,703 
201 : 723 | 723 | ,, 31| 18,899 2,557,054 245,584 | 1-80 | 13-68 | 1,922 
396 | 7 — „ 31| 11,593 2,697,672 316,754 | -98 | 878 | — 
| 
156 | 643 | 643 = n ec e se j as > 
569 | — 26} | May 15| 60,578 | 16,367,911 | 1,281,552 875| 1:0 | 2,371 
+1,957 | 14 15 | Mar. 31| 47,489 | 15,355,708 | 1,091,586 | -73 |10-26 = 
t 94509 1954 189 | May 31| 907,494 | 226,948,290 | 20,766,722 | -96 |10-49 | 5,080 
a | 9-95 ree ut em € em — — — 
— 52-:574| 87 | Mar. 31 81,872 | 20,878,672 | 1,780,890 11:40 1118 | 1,528 
2,668 | 28 28} | , 31| 84,704 | 16,200,020 | 1,960,329 | 1:29 |10-37 | 2,421 
5929 | 99 26 » 81,128,722 | 30,964,254 | 3,022,844 | 1° |1022 | — 
--1,969 | 10 10} | , 31| 25,328 | 0,385,400 634,446 | -87 | 9-58 | 2,066 
220 | 4 4 | >» 31) 7214| 1,008,850 | 198,415 | 9-1 |7-9 |1803 
— 7} 74 | May 15. 14,993 4.874,190 459,066 | -711| 7-888 | 1,856 
R3 | 39 39 | Dec. 31| 68,904 | 12,554,503 | 2,244344 | — | — nae 
3,662 | 108 962 | Mar. 31| 340,368 | 75,784,083 | 7,694,989 | 1-06 |10°62 | 3,527 
— 1.977 | 109 | 104 | Dec. 81| 572,822 | 124,043,239 | 12,231,779 | 1:108|11-24 5,508 
192 | 665 | 2:40 | June 30| 79,004 | 11,171,515 | 1,106,886 | — | — = 
188356 ist 125} | Mar. 31/1,274,660| 279,166,461 | 25,591,028 | 1-08 11:74 — 
30 | 3 — | Sept. 30| 11,399] 2,645,206 370,320 | 1:03 | 7-36 | 2,279 
! 
— l 7-4 ii — — — — — — — 
— 2,871 | 183 | 181 — -— — — — | — — 
2,955 ' 94 24 — — — — — — — 
1,165 | 244 | 244 | June 30| 680,357 | 99,846,735 — 146| — - 
| 
7O 4 9? | Mar. 31| 7,362 2,060,712 204,740 | -:85 | 8-683 | 1,907 
,:9, 601| 59] | ,„  Á 31.211085 | 46,203,164 | 4,411,745 | 1:10 |11-48 | 3,504 
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NOTES. 
“ Status ” and Salesmanship. 


We print. in another column a letter from a well-known 
man in the electrical industry, but who prefers to remain 
anonymous, in which he touches upon the vexed problem 
of manufacturers’ dealings with the central station’s 
commercial staff and consumers. In our opinion * Peter 
Doody " takes a rather jaundiced view of the case. After 
all, the main point is to get electrical appliances before 
those who mav be induced to purchase and use them, and 
the chief anxiety of the central stations is to find new 
tields for output. new consumers of current, and, therefore, 
the interests of manufacturers and engineers should be 
identical. To our way of thinking, the most objectionable 
part of the document is Clause 8. It would be far better 
for manufacturers and central station authorities if it 
was made a condition ot exhibition that orders for ap- 
pliances and fittings should be placed through wiring 
contractors and retailers. 


Electrical Dock Equipment. 


Mr. Walter Dixon and Mr. George H. Baxter in their 
paper on " Modern Electrical Dock Equipment, with 
Special Reference to Electrically Operated Coal Hoists,” 
read before the Institution of Mechanical Engineers on 
Friday last. dealt specifically with the Rothsay Dock 
plant. In a summary of their conclusions the authors held 
that thev have bv this entirely electrically-equipped 
dock shown that, apart from the admitted advantages 
of electric power, the relative position of electric and 
hvdraulic power is as follows :—(1) Electric and hydraulic 
svstems are equally reliable; (2) The cost of working 
with electric and hydraulic power is equal at full load, 
hut under variable and low load conditions electric power 
is cheaper; (3) Electric power has now the equivalent of 
the hydraulic accumulator; (4) Electric power can be 
applied to all dock appliances, and has greater flexibility 
than hvdraulie power. But the paper met with very 
vizorous Criticism from the numerous hydraulic engineers 
present, who contended that hydraulic machinery is 
much cheaper to buy than electrical plant, water is much 
cheaper than current, and the machinery far more reliable, 
and more economical to work on light loads. Even Mr. 
W. H. Patchell declared that in spite of his being an 
electrical engineer he had recently installed hydraulic 
machinery for dock work. The discussion stands adjourned 
until Friday. the 17th. 


—— RE — —P— Á—— HÓRÁà 


. Electricity and London Traffic. 


Whatever the immediate result be of Mr. A. W. Gattie's 
proposal to the London County Council for the solution 
ef the handling of goods traffic in the Metropolis, it un- 
questionably has a future before it. Mr. Gattie wants a 
systern of tubes radiating all over London from a central 
dep t. with electricallv controlled vans for the collection 
and distribution of all goods, other than coal or cattle. 
the cefitral station acting as a clearing house. Here would 
be erected an endless electric travelling platform. carrving 
tricks or trays, which could be maintained in -position 
and withdrawn at any special-point. bv the energising of 
powerful magnets. Mr. Gattie estimates that £13,000,000 
would be required to finance his scheme. On the other hand. 
he thinks it would result in a profit revenue of £6.000,000 


per annum. The scheme has two advantages from our 
point of view. It would relieve the congestion of street 
traffic and would create a huge demand for electricity. 


Cord Connections with Telephone Centres. 


There has been much improvement of late in the 
telephone centres in the direction of bringing the currents 
under the direct control of the head office, whereby simple 
and certain calls are assured. At the same time, the old- 
fashioned cords are apt to cause trouble and improvements 
in transmission can be neutralised by defective cord 
connections. Many attempts have been made to meet the 
constant complaints that have been made in respect of 
breakage of these cords. The cords have been sheathed 
in leather or rubber, and have been strengthened with 
bristles or horse-hair or other fibres. These devices were 
of some use, but were themselves not sufficiently durable 
and increased the difficulties ot repair when that became 
necessary. Metal casings and metal spirals have been also 
used, but are not suited for thin cords where great capacity 
is necessary. Dr. Weber has been asked by Siemens and 
Halske to investigate some desirable method. He examined 
a great number of cords of different construction, and 
found that the breakage occurred in the majority of cases 
at the plug or stopper. It follows that it was desirable 
to hit on a scheme whereby the cord can be protected 
from sharp bending at these places. Such a scheme involves 
a sheathing of some kind which shall be itself durable and 
prevent kinking of the cord. The result is obtained by 
means of a specially constructed steel corkscrew winding 
outside the cord. The steel spiral is in two parta, one 
closer wound than the other, the close-wound part being 
nearer to the plugs. By this arrangement tacility of bending 
is secured, while at the same time kinking i8 prevented. 
Experience has shown that it reduces the breakages by 
about 90 per cent.. and the method is thus deserving of 
the attention of all those interested. 


Electrification of German Railways. 


We have mentioned before that there is a prevalent 
opinion in Berlin that a general electrification of the 
German railway system will follow their complete acquisi- 
tion bv the State. It is now said that military reasons 
will prevent the electrification of lines in direct connec- 
tion with the frontier. However, certain lines in the interior 
are already being converted into electric railways. The 
Halle-Leipzig extension and the electrifying of the 
Magdeburg-Leipzig line is now in course of completion. 
The Prussian State authorities have decided on the alter- 
nating current svstem. The Berlin A.E.G., the Brown 
Boveri Company. and the Siemens Schuckertwerke have 
all received orders for two tvpes of electric locomotives, 
one for goods traffic and the other for the conveyance of 
passengers. The weight of the locomotives will be about 
70 tons, and the capacity of the passenger locomotive will 
be 1.000 h.p.. with a speed capacity of 80 miles per hour. 
The maximum speed of the goods locomotives will be 
37 miles per hour, and the eapacity will be 600 h.p. The 
current will be generated from steam turbines through 
lack of water power. However, large quantities of inferior 
bituminous coal are obtainable in the districts covered 


by the electric railways so that the boilers can be fired 


at a verv cheap rate. The A.E.G. and the Siemens- 
Schuckertwerke are responsible for the erection of the 
generating plant; 


- 


, in 1905. 


. has its own Architectural Department, and 
Colonel Vernon, F.R.I.B.A., holds the posi- 


first floor, and basement. Referring to the 
- latter, it will be noticed that the storage 


contracts, such as casting propellers and 
land War. 


result of shrewd investments, it says much 


"Young Australia. 


perpendicular 
Sydney. 
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. .THE ENGINEERING SCHOOL OF THE 
UNIVERSITY OF SYDNEY. 


. By E. Kilburn Scott, A.M.Inst.C.E. 


. The establishment of this fine School of Engineering 
is primarily due to two sums of £50,000 each, given by 
the late Sir Peter Nichol Russell who before settling 
in England, had a large Engineering Works in Sydney. 
‘It is interesting to note that the Hon. J. McGowan, 


. present -Premier of New South Wales, was at one time 


a boilermaker in the works. The works were closed 


suddenly as a result of a series of strikes. 


. This was a severe blow to engineering progress in the State 
because the firm used to carry out quite large 


even built gunboats during the New Zea- 
! Although the bulk of the donor's 
fortune was built up in this country as the 


for his generous feeling towards Australia 
that he should have during his lifetime 
given so large a sum for the education of 


The second gift had two conditions, 
namely, that the Government should erect 
a building and equip it to a value of 
£25,000, and the other—primarily due [to 
Lady Russell—that a  Lecturership in 
Electrical Engineering should be established. 
To this position the writer was elected 


The Government of New South Wales 


tion of Colonial Architect, as it is called. 
This was first held by Blackett, who came 
from Darlington, and who, although an 
engineer, was responsible for the finest 
Gothic architecture in 


Figs. 1, 2 and 3 show the ground floor, 


battery is outside the main building and 
alongside the mechanical engineering labor- 


atory. This laboratory also contains the 
larger electrical plant, the power switch- 
board being placed alongside the wall that 
separates off the accumulator room. 


The gas producer is also outside the build- 
ing, so that in case of any gasesescaping they 
have free access to the open air. These are 
two of the alterations to the original design 
for which the writer was responsible. 


In case anyone should wish to take ideas 
from the design of the building, it may be worth 
mentioning that the lay-out is faulty, in 
having corridors unnecessarily wide, the 
lighting of the private rooms quite inade- 
quate, and the lighting of the lecture rooms so 
arranged that the lecturer is in the trying 
position of having to stand directly facing a 
window. The drawing office (see Fig. 4) 
may strike some as being unusually large, but 
it enabled each student’s board to remain in 
position ready for him to work on at any time, 
which is a great convenience. The design depart- 
ment was well organised, being in charge 
of an old Thames Ironworks man, Mr. A. J. 
Gibson, who has just been appointed Professor 
cf Engineering to the University of Queensland. 


Considering the growing’ importance of 
electrical engineering, the space given to this, 
was too limited, but the writer had hard work 
to get what he did. He had an eye on the 35 ft. 
by 24 ft. room marked Calorimetry (see ground 
floor plan) and had an arch built in the wall, 
but Professor Barraclough, of the Mechanicals, promptly 
built a sort of cubby hole on the other side and so blocked 
extension in that direction. 


Fig. 6 shows the electrical engineering laboratory, 
and it will be noticed that the machines are mounted on 
pieces of iron bark wood, 9 inches square, and long enough 
to take the slide rails. These bring the terminals and 
brushes of the machines to such a height that the students 
can connect up conveniently, and examine inside the 


CE 
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machines without kneeling. At the same time the iron’ 


bark wood gave a resilient foundation to reduce vibration. 
One 10 kw. Elwell Parker dynamo, which the writer 
begged from the Electric Light and Traction Company, of 
Melbourne, gave excessive vibration at certain speeds 
and had to be moved to a concrete foundation in the 
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basement. The switchboard of 10 panels 
was specially designed by the writer for 
convenience in connecting up any machine 
quicklv and with minimum chances of 
making a mistake. All the connecting cables 
between the various panels are visible over- 


head. 


The electrical testing apparatus consists 
of :—A pair of Morris Hawkins D.C. and (zii: 
A.C. machines, 240 volts 60 amps. com- 
pound wound and interpoles. They have 
slip rings for single, two and three-phase 
currents, and the coupling allows the arma- 
tures to be coupled at different angles. ` 


S 
A Siemens 5 kw. three-phase alternator `$% 
and exciter. 

A Siemens 5 kw. rotary converter with 
gramme ring. 

Two Siemens D.C. 
kw. 

Two Westinghouse induction motors and 
a single-phase Heyland motor. 

One threc-phase and three single-phase 
transformers by Westinghouse. 


machines 10 kw. and 


There is also, of course, the usual equip- 
ment of instruments. portable and fixed 
voltage and current transformers, startin 
and regulating rheostats, and a Duddell 
oscilograph. 

The electric 
consists of :— 

A Belliss engine, coupled to a Mavor & Coulson dynamo, 
30 kw., 240/300 volts. 

A National gas engine, coupled to a 22 kw. dynamo, by 
J. P. Hall & Company. 240/300 volts. 

A Crossley gas engine (town's gas), driving an Elwell 
Parker dynamo by belt. 10 kw. 100 volts. 

A battery of 250 Tudor cells, capable of giving 250 
Amps. 

A power switchboard on raised platform as shown in 
Fig. 5, from which the control of all the generators and the 
storage battery, etc., is effected. This was designed by 
the writer and the dynamos above mentioned were made 
to his specifications and fitted with slip-rings so as to make 
them useful for testing purposes as well as generating power. 

The mechanical engineering equipment for which Prof. 
Baraclough has been responsible consists of :— 

Two Babcock & Wilcox boilers of 50 h.p. each, one with 
a chain grate stoker. 

A Ruston Proctor engine, with jet condenser, specially 
arranged for testing. 

A Willans contra flow condenser for the Bellis engine. 

A Hercules ice-making plant (presented by Mr. 
McDonald). 
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plant in the basement 


power 
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FIG. 3. 

A Westinghouse steam-driven compressor and brake gear. 

A 6 h.p. Victor petrol engine. 

A Daimler paraffin motor. 

A Weir pump. 

Also the usual equipment of indicators, pyrometers, 
calorimeters for the gas apparatus, etc. 

The Applied Mechanics Laboratory is very complete, 
and there is a particularly fine museum of model machinery 
and models for descriptive geometry and kinematics of 
machinery. 

The workshop forming part of the school has 
a pattern and wood-working shop, 64 ft. x 40 ft., 
and a fitting and turning shop the same size. Also moulding 
shops, smithy, and room for teaching electric wiring. 

Besides the workshop training at the University, the 
Students also spend their vacations in various works and 
electric power stations. . 

For testing materials, which is Professor Warren’s pet 
subject, there are probably few more completely fitted 
laboratories in the world. This is partly due to the fact 
that testing is regularly carried out for the New South 
Wales Government, which has a sort of lien on the 
machines. Part of the fees for such tests goes to the Pro- 
fessor, and part to the University, where it is swallowed 
up in general expenses. In the writer’s opinion part of the 
fees should go to a research fund for 
the Fourth Year Engineering Studenta, 
as they frequently have to carry out 
the work, and in any case the doing 
of such tests interferes somewhat with 
the teaching, for which the School 
exists. 

The machinery consists of :— 

A Wicksteed universal machine of 
100 tons capacitv, to take in pieces up 
to 15 ft. long, and provided with electric 
drive and control. 

A Greenwood & Batley machine of 
100,000 Tbs. 

A Pohlmever machine of 50 tons 


capacity. 
An Amsler compression machine of 
1,000,000 Ibs. capacity, to take 


in specimens up to 12 ft. long. 

A torsion testing machine for 100,000 
inch lbs., and for specimens up to 10 ft. 
long. l 

Water accumulator and pumps, oil 

pumps, etc. "— 
.. A drop-hammer machine for impact 
testing. 
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FIG. 5.—MECHANICAL AND ELECTRICAL LABORATORY. 


Also machines for testing current wire brass and beanis, 
etc. 

The school has about 90 students and gives the Bachelor 
of Engineering degree for (a) Mechanical and Electrical 
Engineering ; (b) Civil Engineering ; (c) Mining and Metal- 
lurgy. All are four year courses and the standard of exami- 
nation is high. Graduates who have obtained the B.E. 
degree are exempted from Associate Membership Examina- 
tion for the Institution of Civil Engineers. 

Many of the writer's former students are occupving 
good positions both in Australia and in various parts of 
the world. Mr. Flashman, B.E., who is stationed in New 
York, is a consulting expert to the Westinghouse Company. 
He won the special prize offered by the Westinghouse 
Company for an essay on the training of graduate ap- 
prentices. . 

Messrs. Swain and Davidson have won scholarships at 
Cambridge and are doing specia] work in the engineering 
school there. Others in this countrv are with the Diessel 
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Engine Company, Scott & Mountam, etc. Mr. Carter, 
B.E., is chief assistant electrical engineer to the New 
South Wales Government; whilst Mr. Tivy, B.A., B.Sc., 
B.E., has an important position in the electric tramways 
of Sydney. | 

In the actual organisation of the Engineermg School 
there is room for some improvement ; for exainple, some 
part of the fees paid by the students should be specially 
allocated to pay for apparatus required for original and 
research work of the fourth vear students. A special 
Faculty of engineering is also required to manage the school. 

The present Labour Government will probably sweep 
away several anomalies and see to it that the University 
is not run entirely by lawyers and medical men. 

Amongst. recent developments are proposed Chairs in 
Architecture and Marine Architecture. 

* * * 

We are indebted to The Engisecr for the loan of the 

blocks accompanving this article. 


Fic.6.—SMALL ELECTRICAL LABORATORY. 
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PROFESSIONAL PORTRAITS. 
III.—Sir James Dewar, M.A., D.Se., LL.D., F.R.S., 
F.R.S.E., M.R.I. 


By PauL F. MorrELav. 

Sir James Dewar, was born at Kincardine-on-Forth, 
Scotland, on September 20, 1842, received his education 
at Dollar Academy and Edinburgh University, and, when 
29 years of age, was married to Helen Rose, daughter of 
William Banks, Edinburgh. 

He had, in 1863, been appointed assistant to Sir Lyon 
Playfair, from whom he received the principal part of his 
chemical training, and, in 1868, spent the summer term 
at the University of Ghent under the celebrated Professor 
Friedrich August Kekulé, continuing a research started at 
Edinburgh on the oxidation of the coal tar bases from which 
originated the Dewar-Korner theory of the Pyridine Ring. 
He is the author of numerous papers, covering an unusually 
wide range of chemical and physical subjects, and is now 
entitled, amongst other claims, to the distinction of being 
the recognised authority on the constitu- 
tion of the atmosphere.| In 1875,he was 
appointed Jacksonian Professor of Natural 
Experimental {Philosophy in the Uni- 
versity of Cambridge, and he has 
occupied, since 1877, the highly coveted 
post of Fullerian Professor of Chemistry 
in the Royal Institution. He was besides, 
Lecturer on Chemistry at the Dick 
Veterinary College, Chemist to the High- 
land and Agricultural Society, as well 
as Examiner in the Universities of 
Edinburgh and London, and is at present 
Director of the Davy-Faraday Research 
Laboratory. 

He has been placed at the head of 
numerous organisations, notably the 
Chemical Society and the Society of 
Chemical Industry, of both of which 
latter bodies he occupied the Presidential 
Chairs respectively in 1897-1899 and 
in 1887-1888, and after having been 
made Vice-President of the Royal Society 
in 1900, became, two years later, Presi- 
dent of the British Association meeting at 
Belfast. Amongst the other organisations 
with which Professor Dewar has been 
identified may be mentioned the Govern- 
ment Committee on Explosives, the 
Heating and Lighting Jury of the 
Health Exhibition and the Executive 
Council of the Inventions Exhibition. 
He has likewise long been associated 
with Sir William Crookes in the Chemical 
Departments of the London Water 
Supply. 

Professor Dewar is a Fellow of St. 
Peter's College, Cambridge and of the 
Royal Societies of London ‘and Edin- 
burgh. During the year 1904, he was 
knighted ; and he had already received 
the LL.D. from Glasgow, St. Andrews, 
Edinburgh and Aberdeen, as well as the 
D.Sc. degree from Victoria, Dublin and 
Oxford. 

Prior to his nomination as Fullerian Professor, he had 
delivered two notable Friday evening lectures at the Royal 
Institution, giving the result of investigations concerning 
the physiological action of light, made with Professor 
Mc Kendrick, of Glasgow, and proving, to the astonishment 
of all, that the effect of light on the retina and the optic 
nerve is to produce a sudden alteration of its electrical 
condition. After carrying on, more especially in con- 
junction with Prof. G. D. Liveing and Prof. J. A. Fleming, 
the important experimental work in different branches of 
science which will be found detailed in the many papers 
he read before various societies, Prof. Dewar resolutely 
and almost exclusively entered the promising field of low 
temperature research with the most gratifying results. 
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In the electrical and magnetical fields, he has been 
especially active, as will be evidenced by a few of the 
papers which we quote: 1883, ** Electric arc and chemical 
synthesis ” ; 1892, “ Magnetic properties of liquid oxy- 
gen"; Magnetic property of liquid oxygen and liquid 
ozone "; Electrical resistance of pure metals, alloys and 
non-metals at the boiling point of oxygen " (Phil. Mag. 
Vol. 34); 1895, '' The electrical resistance of metals and 
alloys at the temperatures approaching the absolute zero ” 
(Phil. Mag. Vol. 36); 1894, “ spectrum of the electric 
discharge in liquid oxygen, air and nitrogen " (Phil. Mag. 
Vol. 38) ; 1895, '' Thermo-electric powers of metals and 
alloys between the temperatures of the boiling point of 
water and the boiling point of liquid air" (Phil Mag. 
Vol. 40) ; “ The variation in the electric resistance of bis- 
muth when cooled to the temperature of solid air " (Phil. 
Mag. Vol. 40) ; 1896, * Electric and magnetic research at 
low temperatures " (Electr. Vol. 37); “The electrical 
resistance of bismuth " (Proc. Roy. Soc. Vol. 60); ** The 
changes produced in magnetised iron and steels by cooling 
to the temperature of liquid air" (Proc. Roy. Soc. Vol. 


SIR JAMES DEWAR IN HIS LABORATORY. 


60); Electrical resistivity of bismuth at the temperature 
of liquid air ” (Proc. Roy. Soc. Vol. 60) ; á Electrical 
resistivity of pure mercury at the temperature of liquid 
air" (Proc. Roy. Soc. Vol. 60); Magnetic permeability 
and hysteresis of iron at low temperatures T (Proc. Roy. 
Soc. Vol. 60): ** Magnetic permeabilit y of liquid oxygen 
and liquid air’ (Proc. Roy. Soc. Vol. 60) ; S The dielectric 
constant of liquid oxvgen and liquid air ” (Proc. Roy. Soc. 
Vol. 60); “ Electric and magnetic research at low tem- 
peratures " (Proc. Roy. Inst. Vol. 15); 1897, “ The elec- 
trical resistivity of eléctrolytic bismuth at low tempera- 
tures and in magnetic fields " (Proc. Roy. Soc. Vol. 60) ; 
1898, ‘* Magnetic susceptibility of liquid oxygen ” (Proc. 
Roy. Soc. Vol. 63); 1904, “ Electric resistance ther- 
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mometry at the temperature of boiling hydrogen " (Proc. 
Roy. Soc. Vol. 73) ; 1905, '* On the thermo-electric junction 
as a means of determining the lowest temperatures ` (Proc. 
Roy. Soc. Vol. 76). 

Special attention 1s asked to one of Prof. Dewar's papers, 
dating as far back as 1878 and treating of electro-photo- 
metry, an extract of which is to be found in Proc. Roy. 
Inst. Vol. 8. He therein recalls that a new field of chemical 
research had been opened up by Edmond Becquerel, in 
1839, through his discovery that electric currents may be 
developed during the production of chemical inter-actions 
excited by solar agency, and that his results had been 
repeated and confirmed by Hunt, during the vear following. 


He alluded, also, to Becquerel's subsequent work, as well | 


as to the results obtained by Grove in 1858 and by Everoff 
during 1877, and he gave an insight into his own method 
of investigation, indicating the progress he had thus far 
made. 

We must likewise cal] attention to another interesting dis- 
course made by him, June 10, 1892, on the magnetic pro- 
perties of liquid oxgven, before the Royal Institution, 
showing, amongst otlier results that liquid oxygen is a 
non-conductor of electricity ; a spark taken from an in- 
duction coil, one millimetre long in the liquid. requires a 
potential equal to a striking distance in air of 25 milli- 
metres. The spectrum of the spark taken in the liquid is a 
continuous one, showing all the absorption bands. He 
alluded to the new field of investigation opened up bv 
Faraday's researches, made in 1849, on the action of 
magnetism on gases and he illustrated experimentally the 
behaviour of liquid oxygen when placed in a cup of rock 
salt between the poles of an electro-magnet : upon the 
circuit being completed the liquid oxygen would rise from 
the cup and connect the two poles. He also showed that 
the magnet would draw up liquid oxvgen out of a tube, 
that cotton-wool moistened with liquid oxvgen was strongly 
attracted by the magnet and the liquid oxygen was actually 
sucked out ofit on the poles. Between the poles of the 
magnet, all the liquefied air went to the poles; there was 
no separation of oxvgen and nitrogen. The magnetic 
moment of liquid oxygen is about 1,000, when the magnetic 
moment of iron is taken as 1,000,000. 

Sir James Dewar's work has also embraced much on 
radium and radio-active substances, in conjunction with 
Prof. Curie and others, as can be seen in the different 
publications we mention in connection with some of the 
most important titles, viz.: 1903, ‘ Note on the effect 
of ud cord on the emanation of radium ” (Proc. Roy. 
Soc. Vol. 72, p. 69, Chem. News Vol. 88, p. 25: Nature 
(Vol. 67, p. Es ; ** Long period determination of the rate 
of production of. helium from radium " (Proc. Rov. Soc. 
Vol. 83) ; 1904, * Examination of a sample of gas occluded 
in radium bromide " (Chem. News, Vol. 89) : 1908, “ Rate 
of production of helium from radium " (Proc. Rov. Soc. 
Vol. 81, p. 280; Chem. News Vol. 98, p. 188); 1909, 
“ Problems of helium and radium " (Proc. Roy. Inst. Vol. 
19—not yet issued). 

In the accompanying photograph Sir James Dewar is 
shown in the historical laboratory of the Royal Institution 
of Great Britain which is hallowed by memories of Humphry 
Davy, Thomas Young and Mic hael Faraday. He is a man 
of middle height, of good build, whose very strong, clearly 
cut, refined features and decp-set eves will always com- 
mand attention. Whether seen at the experimental tables, 
on the'speaker's platform or in the magnificent quarters 
he occupies at the Roval Institution, the impression he 
conveys is one of great earnestness, happily combining 
the thoughtfulness of the innate scientist with the dignity 
and refinement attaching to his prominent associations 
and very attractive home surroundings. The latter, be it 
said, are of an unusual character, in so much as they have 
been made to embrace, almost exclusively, collections of 
the very rarest pictures, engravings, Benvenuto Cellini 
carvings, tapestries, scarce books bound in the most 
sumptuous fashion, ete., which he and Lady Dewar have 
secured through their several travels. 

Sir James Dewar's deliverv in public is most excellent 
and his well-modulated voice is perhaps rendered at all 
times more attractive by the addition of the Scotch accent 
which he still retains, though not to a very marked degree. 
The preparation of his lectures and reports shows method- 
ical arrangement of a high order, for, in the absence of 
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latter and of a happy co-ordination of facts, figures and 
deductions, there could not well be the forceful, logical, 
convincing presentation with which he always appears to 
impress his hearers. As can be easily realised, this is not 
an easy task when treating of the very abstruse subjects 
he has dealt with, or when adapting to the comprehension 
of the masses the results of explorations made in hitherto 
unknown channels such as we have called attention to. 
His success has been so marked, so extraordinary, of such 
benefit to mankind, that we must all wish many more days 
may be spared him to enhance, as he must needs, the 
admiravle work he has already accomplished, and that may 
lead him, doubtless, to disclose manv more of the valuable 
secrets that Nature guards so jealously. 


THE INSTITUTION OF ELECTRICAL ENGINEERS. 


Electric Heating as Applied to Cooking Apparatus.* 
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By Hanorp Gray. 


There must be some underlying factors m the problem 
which militate against the more general adoption of elec- 
trical energy for use with cooking apparatus, and the 
author has endeavoured in this paper to bring forward 
the strong and weak points of the electrical system, in 
order to enable discussion to take place which may tend 
towards advancing the use of electrical energy in this 
direction. 

The essentials which bear on the success or failure of 
electrical cooking are :— 

Reliability of the apparatus. 

Efficiency of the apparatus. 

Utility, ?.e., good practical design to attain the object 
in view. 

Cost of apparatus. 

Cost of electrical energy. 


RELIABILITY OF THE ÁPPARATUS. 


The operators in the domestic field are generally unskilled 
in the engineering sense, often careless, and with small 
elasticity of mind. This being the case, it becomes essential 
that all apparatus passing through their hands must be 
(as far as external manipulation at least 1s concerned) of 
the simplest possible character combined with great 
robustness. These remarks do not, of course, apply to the 
intelligent. housekeeper under whose charge the very few 
complete electrical cooking installations now working are 
generally controlled ; but if any real development is to be 
expected, it means that the apparatus will be in the hands 
of the usual domestic servant whose business in life is to 
cook and not to look after electrical machinery. We all 
know the very substantial character which electrical 
apparatus has to assume in a workshop where the operatives 
have at least a certain sense of the strength of materials and 
where there are always a number of highly skilled engineer 
foremen. How much more is it necessary to ensure “ fool- 
proofness " in apparatus in a private house where the 
operators are quite untrained in the engineering sense. 

Immunity from breakdown is a most important con- 
sideration. A breakdown or failure to do its work in any 
piece of electrical cooking apparatus under ordinary 
treatment should be rendered practically impossible. An 
electrical breakdown very generally means connection to 
earth, d.e., the shell of the apparatus becomes charged 
unless the shell is connected to an earth wire. A shock 1s 
probably the result to the operator which may assume 
dangerous proportions if the hands are impregnated with 
soda or salt. An experience of this sort may so alarm the 
operator that she will decline to have anything further to 
do with electrical cooking. For this reason, if for no other, 
a regulation should be rigidly enforced that all apparatus 
should either be connected to an earth wire, or as a less 
satisfactory arrangement, rest on an earthed metal table. 


EFFICIENCY OF THE APPARATUS. 
In considering efficiency it 1s advisable to look into other 
forms of domestic heat application. The two principal 


sources of heat now used in cooking work are obtained 
from coal and gas. We may probably eliminate the coal 
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source from consideration, owing to the fact that gas has 
competed with and ousted coal from the field in the great 
majority of small cases. Coal is only holding its own where 
gaod cooking is considered as a necessity and in very big 
establishments. 

Thus electrical cooking has to compete against pas 
cooking, and unless it can be shown in practical working 
to do this on an average basis, its success amongst the mass 
of the people can never hope to be attamed. A comparison 
of the crude heat obtainable from gas and electricity for 
the same money payment will here be of interest. 

Assume gas to be 2s. 6d. per 1,000 cubic ft., and that 
yives out 600 B.Th.U. per cubic ft.* and that electricity is 
ad. per unit and gives out 3.400 B.Th.U. per kw.-hour. 

Thus gas gives 600,000 B.'Th.U. for 2s. 6d. or 20.000 for 
ld.. and electricity 3,400 B.Th.U. for 1d. or 4,532 for ld. 

At these assumed prices it will be seen that four times 
more crude heat is available for a given price with gas than 
with electricity. Under these circumstances the’ vital 
necessity for the highest possible efficiency which is reason- 
ably obtainable in electrical cooking apparatus will at 
once be recognised in order to overcome the crude heat 
advantage which gas has over electricity at the prices 
instanced. 

It will probably be admitted that 3d. per unit is a reason- 
ably low price for domestic power, and jd. the very lowest 
price which will be obtainable from any supply authority 
for a considerable time to come, and will, without doubt, 
be much lower than the average taken throughout this 
country for. say, the next ten vears. 

In considering the question of efficiency it is necessary 
to split up cooking work into two broad classes, viz :— 

A. Boiling, frying, etc., in which the basis is the 
transmission of heat to a liquid such as water or 
fat, which may in turn heat some other food. 

B. Roasting, baking, ete., which is carried out in ovens 
and in which the basis is the application of heat 
energy to air which air passes heat on to the food 
to be cooked. 

In arriving at efficiencies in Class A the author has taken 
the basis *is the evaporation of 1 lb. of water from and at 
212 F. In ethciency tests the actual raising in temperature 
of the vessels and liquid to 212^ F. has been eliminated. 


TABLE I. 
* L] . NI ; . | E i cnee 
Water Gas in Ft. Duration | Gas in Ft. | Tb. Water 
Evaporated. | per Hour. | of Test. (0 Used. it 2s. 6d. per 1.000 

Ee , Min. | 

i 3 | uw 495 | 0-1480 

| CO 8 qo 3| J AB C; —— (61239 

[| 19 | 24 4:15 0:1245 


It is advisable to have before us the practical efficiency 
of the gas-ring system for comparative purposes and a 
number of gas tests have been taken, the average results 
of which are shown in Table I. and H. 

All evaporation tests, electric and gas, were taken under 
the following conditions: The entire heating unit. with 
containing vessel and water were balanced on one side of 
a pair of accurate scales against weights on the other side. 
The weight which had to be evaporated was then removed 
from the weight side, and the test was completed when the 
balance was again extablished on the scales due to evapora- 
tion of water equivalent to the weight removed. 

There was no appreciable error due to frictional effect 
of the connections, viz., flexible wire or rubber gas pipe, as 
the connections were in all cases more than 4 ft. long in a 
horizontal span, and of course were included in the total 
weight at start and finish of tests. 

The maximum yas applied in the gas tests was sufficient 
to allow of the flames just being visible all over the bottom 
of the cooking vessel in the dark. The standard gas-ring 
emploved was of the most modern design obtainable. T he 
gas-meter used was a standard one made bv W. Sugg & 
Company. 

A curve drawn from this table shows that the efficiency 
increased with the quantity of gas used up to9 ft. per hour, 


° ee the quantity of water gas which is now mixed with town gas 
@#m BIA vU. per cubic foot will probably be a fair average. 
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when it started to decrease. This point where the curve 
turns is practically the point where the flame overlaps 
the bottom of the pot. The efficiency is lowest at the lowest 
recorded gas consumption, and steadily increases as more 
gas Is used up to a certain point ; this is probably accounted 
for bv the fact that the radiation losses of the cooking vessel 
are a constant quantity over a given period, and hence the 
quicker the time in which the evaporation is carried out 


pence 


the higher is the overall efficiency. The column 


Ib. water 
is the most Important from the practical point of view. 
The average cost of gas in this column per pound of water 
evaporated from and at 212 F. is O-131d. 


Tage Il. 


Quantity of [Gas in Ft. | Duration Gas in Ft. Pence 


Water. per Hour. | of Test. Used. Lb. Water. 
Lbs. Min. a 
l 3 m | (7855 0:0256 
l 6 0'NOU 0:0240 


Table II. shows the gas heat required to raise the cooking 
vessel and water from cold (62: F.) to 212°F. with various 
consumptions of gas. The vessel in this case was a 2-pint 
thin enamelled steel one (the &ame as the one used in 
Table I. tests) weighing 13 oz. 

Taking the average result of the last column in Table I. 
and Tahle I., and adding them together, we have as a 
result the gas cost to raise 1 lb. of water from cold to 
pence 

water. 

We now come to the efficiency of electrical. cooking 
apparatus under Class A. The apparatus has not yet 
settled down to any standard design, ins ome cases hot 
plates being used with ordinary flat-bottomed | vessels 
and in other cases self-contained electrical vessels, while 
occasionally a combination of hot plates and self-contained 
vessels is employed. Table III. gives the average of tests 
of the cost in pence per pound of water evaporated form 
and at 212'F. under similar conditions to Table I. No 
account 18 taken in this table of the heat required to raise 
water or apparatus up to 212°F. In all cases it was found 


boiling, and to evaporate this off—viz., 0:156 ib 


TABLE III. 


Efficiency 


| assuming 
] Water Units E iper Theoretical 
Class of Vessel. | Evapo- | Lh, Water. —— 4 —— as 
rated. Lb. Water. S Units 
| Diss 
Lbs. 
Self-contained 1- | 
pint saucepan i l 0:312 0:234 | 01:0 
Self-contained 3- ) | 
quart water- - 0-348 03261 81:6 
boiler 2. 0...) i 
Frying-pan (5 alu- | | 
minium) l 0:379 | 0254 17570 
Flat - bottome d | 
aluminium 2- | 
quart sauce- l 0:435 | 0:326 6532 
pan on hot 
plate oe es 
Flat - bottomed , | 
earthenware l 0:455 0:341 02:4 


pot on hot | 
plate... 


that the fastest heating speed obtainable was the most 
efhicient one. 

Table IV. gives the cost of raising 1 lb. of water with 
identical apparatus from 61°F. to 212 F., which is of use 
when considering quick heating up in contradistinction 
to long-hour work. The hot- plate tests started from cold. 

Taking tlie best figures in the last columns of Tables 111. 
and IV. and adding them together—r.e., the cost in pence 
to raise | lb. of water from cold to boiling and evaporate 
it—the result is O275d. per. pound. The result of the vessel 
giving the highestefficieney JE takenCas this is the one 
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which is the nearest to the gas-test conditions—34.e., it 
is dealing with its full capacity of water. | 
From the last column of Table III. it is seen that the 
efficiency—.e., ratio of heat converted to useful work to 
heat applied—is with the self-contained vessels very satis- 
factory ; in fact, very little more can now be practically 


TABLE IV. 
Class of Vessel. Water Units — Cost 
Heated. | Lb. Water.) Lb. Water. 
Lbs. | 

Self-contained l-pint saucepan l 0:055 | 0:041 
Self-contained 3-quart water.. | 

boiler .. T T sawi l 0:061 |; 0045 
Frying-pan (aluminium). . ag l 0:080 0:060 
Aluminium saucepan on hot | | 

plate .. s 25 v l 0:124 | 0:003 
Flat earthenware pot on hot! | 

plate  .. ja js dae) l 0133 . 0100 


done in the direction of improving this. The hot-plate 
efficiency is, as is to be expected, considerably less, but other 
considerations are involved in the use of the hot-plate 
system, which are dealt with later. 


B. Oven EFFICIENCY. 


The obtaining of the efficiency of ovens is a much more 
difficult matter than that of the cooking apparatus in 


TABLE V. A 
E Size of W ght ; 
! Oven in of |Time. , Power Cost 
‘Cub. Ins. |Bread ! Used. Lb. Bread. 
wr Sn ee Eee T c — eX PERPE 
a Lbs. | Min. . 
Gas 6,400 8 58 | 31 ft. |»116d. at 2s. Gd. 
Electricity 6,137 9 52 | 0.92 units | 0:076d. at 3d. 
] 


Class A. The water-evaporation test gives somewhat 
unsatisfactory results and is of not much practical value 
as the temperature in the cooking chamber in ordinary 
work ranges up to 400°F., t.e., almost twice the temperature 
at which the water-evaporation tests would be taken. The 
author has been forced to resort to the test of the actual 
quantity of energy required to cook a given weight of food, 
and has taken white bread as the standard to work upon. 

The figure for the cost of electricity per pound of bread 
is the average of seven tests taken over a lengthened period. 
The figure for gas is the average of four tests. 

The tests were started at an average of 380°F. and finished 
at an average of 350°F. The heating up from cold is not 
included, as for such a short cooking period the energy 
required to heat up is an abnormal percentage of the total 
and gives an incorrect idea regarding the true practical 
energy consumption on oven work. 

It will be seen that the electrically cooked bread takes 
a shorter period to cook than that done in the gas stove. 
This is due to the more uniform heat in the electric oven, 
and hence the door not having to be open so often. The 
cooking in the gas oven in these tests was not of a satis- 
factory nature. | 

In looking at these tables generally, it will be seen that 
with the small cooking vessels gas is cheaper than elec- 
tricity at the prices named, but with ovens there is a great 
advantage lying with electricity. The total amount of 
energy taken by the small pots and pans in working prac- 
tice 1s only a small proportion of the energy taken 1n oven- 
work, varying from 25 to 3595, so that in general practice 
there is little reason to doubt that for overall economy 
electricity can and does compete with gas in price if suitable 
apparatus is forthcoming. 

UTILITY OF APPLIANCES. 

The consideration of this branch of the subject is at the 
present time of considerable importance. The variety of 
appliances and the number of different systems are calcu- 
lated to confuse entirely the mind of the would-be user, 
and unless he is very fortunate he will probably buy 
some apparatus which, instead of showing the convenience 
and satisfactory results accruing from electrical cooking 
will thoroughly disgust him and make him revert to his 
previous method of operation. 


Up to the present time there is no system on the market 
—so far as the author is aware—in which connecting wires 
to the electrical appliances are not used, and it is likely 
to take some.little time before a wireless system of con- 
nection to the supply is elaborated. All systems and ap- 
pliances therefore start off with this common handicap. - 

As to appliances themselves, the chief rivalry is going 
on between what are called the '' hot-plate " system and 
the “ self-contained " system, both of which have advan- 
tages in different directions. 

In the hot-plate system one o» more single or variable 
speed hot plates are used in connection with ordinary 
cooking vessels, care being taker that the bottom of the 
vessels are as flat as it is possible to get them. The hot 
plates, not having to be moved, can be connected to the 
supply by metal-sheathed wire and efficiently earthed, 
and there is no risk of shock to the operator. The cost of 
the hot-plate system is less than the self-contained one, 
and the simplicity of operation is much improved. The 
principal objection is the low efficiency, as seen from 
Tables III. and IV. The question as to whether this low 
efficiency is a serious disadvantage or not depends entirely 
on the price per unit paid by the consumer. A price above 
jd. per unit is likely to render this system prohibitive if 
used for all purposes, due to high cost of power, except 
where price considerations are of no moment. 

In the self-contained system each vessel has its own 
electrical heating gear generally with three of four dif- 
ferent heats controlled on the series parallel system by 
means of three plugs and contact pins. No attempt is yet 
made by the generality of makers to earth the appliances. 
When this is done an additional flexible wire is required 
to be run from the vessel to the main earthing-point, 
making three wires per vessel as 8 minimum. The use of 
flexibles and plugs is a somewhat objectionable feature of 
this system. It has, however, the advantage of portability 
—1.e., the vessel can be moved easily and heated up any- 
where in the house where there is a supply—and it is much 
less cumbersome in this respect than the hot-plate system. 

The great advantage of the self-contained system 1s in 
respect to its high efficiency ; the higher the price of power 
is, the more necessary it is to adopt this system. The 
reliability of the electrical part of the vessels has much 
improved during the past 18 months, and there is now 
little risk of burning these out, except through excessive 
carelessness. 

The materials employed and the difficulty of efficient 
cleaning in vessels made by some makers is not above 
criticism. Owing to a complaint by a consumer, the author 
recently examined a series of vessels marketed by a manu- 
facturer in which the electrical parts were excellent. The 
vessels, however, were constructed with a brass bottom 
and copper sides, the brass being soldered to the copper. 
The vessels were lightly silver-plated, which plating all 
worked off after one or two scourings. A sharp right-angle 
bend between the sides and the bottom added to the diffi- 
culty of cleaning. Metallic poisoning is the inevitable 
result of such construction. 

Solid-pressed aluminium appears to be a good all-round 
metal if kept thoroughly clean, its only disadvantages 
being that it does not attain such a bright lustre as copper 
or brass. Cast aluminium is objectionable as it is liable to 
be porous, and hence dirt lodges in the pores. 

The most important piece of cooking apparatus in 
general use and the one which is most difficult to make 
satisfactory in operation is the cooking oven. The great 
bulk of the work is done in this and it has to be capable 
of turning out good material. Some makers follow the 
lines of the gas ranges and endeavour to combine the oven 
with hot plates or similar arrangements. Others make the 
oven an entirely separate piece of apparatus, and this 
arrangement appears to give the most satisfaction in 
practice, except where space is extremely limited. The 
essentials of a satisfactory oven are :— 

l. Rapidity of heating up to cooking temperature. 

2. Good arrangements for heat conservation. 

3. Reliable and simple electrical gear. 

4. Cooking operations to be better and more easily 
carried out than in either coal or gas ovens. 

The average temperature of oven cooking is about 
390^ F., varying from 250 to 400 for various applications. 
To be of real. service this temperature of 350° should be 
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attained from cold, say 60 F., in about 15 min. This high 
speed of heating up is not only a convenience but also an 
economy as the “idle period " radiation losses are reduced 
thereby. A 15 min. heating speed involves à somewhat 
heavy demand on the supply mains, thus an oven of a 
kw. 
ub. ft. 
as a minimum, and this will be excec ded if it is iot efli- 
ciently constructed. 

The heat energy applied inside an oven is utilised in 
three wavs :— 


cubical contents of 3:55 ft. requires 3 kw.—i.e., O84 


(a) In converting the crude food into the finished 
article. 

(h^) Loss due to radiation. 

(c) Loss due to hot air escaping principally experienced 
when the door is opened. 

(c) may and generally does form by far tle biggest. per- 
centage loss, and if the oven can be arranged so that the 
door is practically never opened except when the food is 
taken in or out great economy in heat energy is effected, 


The author has spent some little time in working out this 
problem, and there appears to be very little doubt that the 
whole secret of success depends on two things: viz, 
uniform heat throughout the cooking area, and a steady 
movement of the hot-air currents in the correct directions, 
to avoid "' airlocks " over and around the food. If these 
two factors are in operation the cooking 1s perfectly uniform 
throughout the oven, the food does not require to be moved 
periodically, and hence the oven door does not need to be 
opened unduly. If the door is not to be opened for in- 
spection it is, of course, essential that there be a light 
inside and an inspection window. A thermometer is also 
a practical necessity, as with a well-lagged oven it is 
impossible to estimate the temperature inside from feeling 
any external part. 

To attain a practically uniform heat round all parts of 
the food, particularly in big sizes of ovens, presents some 
dithculties. The arrangement eventually adopted by the 
writer was to generate the heat at the bottom, deliver it 
then into vertical * flues,” the flues passing it into the 
oven proper at the top. The hot air is then forced from the 
tops by fresh hot air continually rising in the flues— 
through all the area contaiming food—to the bottom where 
It ayain comes in contact with the heating elements and 
the process then repeats itself. The circulation of air from 
top to bottom is absolutely certain as long as heat is being 
generated, and there is a shpht wastage of heat always 
going on due to BONO of heat by the food and heat 
leakage which tends to make a slight. reduction in. the 
temperature of the air as it is moved from the top to the 
bottom. This difference in temperature in practice is 
found not to exceed 15°F. when cooking temperature is 
attained. and. with this difference the speed of the air is 
quite sutficient to sweep away all ‘ air-locks " from the 
top and around the food. This slight temperature variation 
which is not 5°, of the total temperature is not suthcient 
to affect practical uniformity of cooking from top to bottom 
of the oven. 

With regard to retaining the heat in the general body of 
the oven, the general practice is now to have the oven 
double-jacketed with the hollow walls filled with dry air 
retained in a cellular state by means of finely divided 
asbestos or slag wool. Both of these materials give excel- 
lent results if the Jacket is made 14 in. to 2 in. thick. 

The electrical gear has in the past been one of the weakest 
details in oven work. The stvle of heating element employed 
provided it is of sound construction and long life, is not of 
much importance ; no particular alloy of metals can have 
a better efficieney than any other allov, as we know that 
the element is only a means of converting a definite quan- 
utv of electrical energy into a fixed amount of heat energy, 
and the question of the use of radiant heat or low- grade 
heat is of little importance in practice provided the right 
temperature is attained in both cases. The connections 
of the elements to the switchgear and the design of the 
switchgear itself is, however, of considerable importance. 
The elements should, to avoid a risk of breakdown, be 
connected directly to the switchgear connections, but at 
the present time this is seldom done, a number of small 
nuts and bolts being very often employed to make the 
connections which, in the high temperature and with 
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‘sweating " occurring on cooling down, are very liable 
eventually to give trouble. 

The switchgear itself should be simple and unbreakable: 
The use of tumbler switches, although the cheapest arrange- 
ment, is to be deprecated, as with the heavy currents 
required they may burn out very quickly in unskilled 
hands. A small controller operated by one handle appears 
to give the best results, and only two heating speeds— 
" fast” and “ slow," and “ off "—are really necessary. 

There is no doubt that well-designed electrical ovens 
give vastly improved results over gas and coal ovens. 
Uniform heat, which means an increased cooking speed, a 
pure internal atmosphere, and simplicity of control, ensure 
the user never reverting to the old style provided the 
cost per unit is reasonable. It is only by practical trial 
and error that the most effective '* cooking unit " can be 
arranged. 

The author has found a combination of hot-plate and 
self-contained apparatus, together with an independent 
oven, to give the most satisfactory results. Such a set for 
use in a small house is shown on the lecture table. The 
self-contained vessels would be ured for all short-time 
work and most of the other work. The hot plate is useful 
for long-hour work for cooking with ordinary pots of fire- 
proof china vessels. In combination with the above 1s 
arranged a '' distributor" for the purpose of conveying 
power in a neat way to the apparatus. 

The most marked feature of many cooking installations 
is the untidy flexible wire lying about on the cooking table ; 
and this distributor has been designed to avoid this, and 
also to collect all the electrical cooking apparatus together 
and effectually to control any one of them if a breakdown 
occurs. It will be seen that this particular distributor has 
six ‘‘ ways," one for each electrical vessel and one heavy 
way for the oven. When any vessel is out of use its flexible 
wires run away—being operated on the telephone jack 
principle—and leave the cooking table clear. When in 
use the wires run direct to their respective vessels without 
any “ snaking.” A fuse and switch control each way and 
a D.P. fuse controls the whole distributor. This distributor 
is screwed on to the cooking table or fastened on to an 
adjacent wall, and is supplied with power from a wall plug 
in the usual way. 

It is to be regretted that up to the present manufacturers 
have not evolved real *' turn-down " cooking apparatus ; 
by this the writer means apparatus in which the heat can 
be regulated as easily and as finely as with a gas tap. The 
nearest approach is the usual standard 3 or 4 heat series- 
parallel adjustment, which has to be worked generally by 
removing and replacing plugs, and 1s a troublesome device 
under the best conditions. 

One firm of manufacturers supply apparatus in which 
only one plug is employed, which is pulled out, rotated, 
and replaced to effect the 3-speed regulation. This arrange- 
ment 1s a distinct improvement, but it is still awkward, 
and requires both hands to operate. 

A requirement in vessels used for boiling is what is 
known as “ simmering.” It is only by chance that a series 
parallel control supplies exactly the right amount of heat 
for this operation, and an attendant has consequently to 
stand over the work and ring the changes on the plugs, 
with consequent loss of time and an unsatisfactory result. 

The writer has recently been testing a new hot plate by 
a firm in which the soundness of construction probably 
surpasses any other he has examined. Unfortunately it 1s 
fitted with a l-speed heat only, which renders it prac- 
tically useless for general cooking work. Where economy in 
power is a consideration it is also bad for quick heating. 

A hot plate with a graded regulator to turn its power 
down from full to h full (say 80 watts) would be a very 
valuable piece of cooking apparatus. So small a power as 
50 watts will maintain a pint of soup at 120 F. 

To overcome this “ turn down " difficultv until a more 
satisfactory arrangement can be devised, the author has 
adopted the following arrangement: A hot-water boiler 
with a 3-speed standard heater is fixed in a permanent 
position and connected in series with one of the '* ways ” 
on the distributor. Thus the electrical element of the 
water boiler is in series with any cooking vessel which is 
connected on to this “ way.” If a 3-speed series parallel 
vessel is put on this “ way " in series with the water boiler 
by varying the;arrangement. of. the’ plugs, no fewer than 
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12 heating speeds can be obtained, and every watt of power 
not used on the cooking vessels is employed in heating 
water, so much of which is required in domestic work. 

It is seldom that independent cooking vessels take more 
than 600 watts maximum, and a suitable size for the 
water boiler is 800 watts on the full voltage. 


Cost OF APPLIANCES. 


The high cost of good electrical cooking appliances is a 
source of complaimt in many quarters. We must recognise, 
however, in considering this, that the output is yet ex- 
tremely limited and general design not firmly established ; 
hence manufacture on factory lines with large outputs is 
not being undertaken. Reliability has been attained and 
design is rapidly improving. Large outputs only are now 
required to reduce prices very considerably. Probably a 
co-operative scheme amongst supply authorities, in which 
a large quantity of one standard article was to be ordered 
at one time, would be the best means of rapidly reducing 
prices to a popular level. 


Cost or ELECTRICAL ENERGY. 


The price per unit at which power can be obtained for 
domestic uses will ultimately be the most important 
factor. Two public authorities already supply at id. per 
unit. A considerable number charge Id., anl the range of 
prices in the future is likely to generally be between these 
two figures. 

A charge of over a Id. per unit will generally confine the 
use of electrical cooking gear to well-to-do people with 
whom the somewhat increased cost over gas or coal is 
neghgible compared with the advantages obtainable. 

At 3d. per unit, and with apparatus turned out in 
quantity, nothing should in the future stop great develop- 
ments. It must not be forgotten that the amount of power 
and heat which houses can absorb must be throughout the 
country more than that taken in industrial works, and an 
. enormous field is thrown open for development. 

The table below is an estimate of the energy which houses 
of various rateable values might be likely to consume if 
electrical energy were used throughout the house for all 
purposes—4.e., for cooking, heating, and power work, the 
third column gives the equivalent value in. B.H.P. of a 
motor running factory hours all the year round. 


TABLE VI. 


| 


i Equivalent Brake Horse 
Rateable Value of | Probable Units per |Powerof Motor working 


of Housc. Annum Consumption. |Factory Hours Full Load 
(approximately ). 
£ 
20 5,500 3 
50 15,020 1 
70 21.500 l 
100 26.000 


| 


These figures are, of course, open to criticism as require- 
ments alter, and the rateable value for a given size of house 
varies considerably in different localities. 

A “ telephone " system of supply for all purposes with 
one service, one meter, and one set of wiring giving an 
average of, say, 4d. per unit for lighting. and jd. for power, 
is not too much to hope for when the value of this class of 
load is realised. 

As regards the future: It is a practical certainty that 
all cooking operations besides heating and motive power 
work in a house will eventually be done bv the application 
of electrical power, the question * how long " depending 
on two main factors, viz., the supply authorities and the 
manufacturers. The former are asked for a price of energy 
which is on a par with its other competitors, the latter for 
apparatus which is of such a price that it will appeal to 
the great middle class and which is simple and convenient 
to operate and will stand rough usage. It is highlv probable 
that flexible wires and plugs will eventually have to go: 
on the other hand, self-containing apparatus, i.e., one 
electrical heater for each vessel, is likely to be «tandard 
practice rather than the hot-plate system, unless the power 
price is very low indeed. 

The author is well aware that tehre are some supply 
engineers who consider loads of the domestic description 
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not worth troubling about, but it must be borne in mind 
that the majority of small industrial power is now absorbed 
by the supply authorities where their mains run, and big 
power loads to be obtained at all have to be taken on at 
prices lower than those which we are considering, and even 
then there is hesitation ; it therefore behoves us to make 
a serious endeavour to enter this domestic supply field. 
Needless to say, it will take some years to be firmly estab- 
lished, as a new generation requires to be educated in this 
direction. Pressure should be brought to bear to have 
installed apparatus in higher grade Council schools and in 
all private cookery schools with this object in view. 

A deferred payment system for apparatus will also be 
necessary to compete successfully with the gas interest, 
and intelligent canvassing. 18 essential to success. 


January 23, 1911. 
Discussion AT MANCHESTER. 

During the reading of the paper, a number of tests were 
conducted by Mr. Bertram Thomas, with the assistance 
of a cook. : 

The results of these tests were as follows :— 

Evaporating water : 

(a) In vessel on hot plate, cost -312d. per lb. 
(b) In vessel with self-contained heater, 29d. per lb. 

Raising water from air temperature to 212^F. : 

(a) On hot plate, -099d. per Ib. í 
(b) In self-contained vessel, 048d. per Ib. 

Bread baking, -053d. per lb. baked. 

A dinner consisting of soup, fried sole, roast pheasant, 
shoulder of lamb, potatoes, brussels sprouts, and puff 
pastry was cooked during the evening with the apparatus 
of the author’s design, described in the paper, and made 
by Messrs. Bertram Thomas, of Hulme, Man ‘ester. The 
total cost was 3d. 

The above prices are all based on ld. per unit. 


DISCUSSION. 


In opening the discussion, Mr. S. J. Watson said cooking 
apparatus could be divided into the two classes which the 
author had mentioned, those of the hot-plate type and 
those of the self-contained pattern. He thought the balance 
was in favour of the hot-plate system, because it was 
complete in itself and ordinary utensils could be used 
with it. The authors design of oven was on a splendid 
principle and must provide a thorough circulation of heat 
throughout. The idea of using the water-heater as a 
regulator was very good. When. considering the question 
of electrical heating and cooking, the question of hot 
water supply was most important, and before the use of 
electricity could become universal it must be applied to 
every purpose successfullv. 

Where the Therol or other water-heater is used it could 
easily be used as the regulator. Regulation must be pro- 
vided. He did not think the svstem of connections shown 
by the author was the final svstem. The use of flexibles 
and switches did not seem very satisfactory. On looking 
up the charges made by various supply authorities for 
current for electric heating and cooking, he found that 
the rate varied from $d. to 3d. per unit. He thought some- 
thing should be done to secure uniformity in the method 
of charging. The telephone system and the rateable value 
method were systems of the future. 

Mr. A. J. CRipGE: They proposed to push the heating 
and cooking load in Sheffield. He thought it was necessarv 
to earth the apparatus. The heat from the gas flame had 
been called “ crude heat ^; this he considered was a verv 
just description of it. The decrease in the efficiency of a 
gas burner above a certain consumption of gas, was what 
might be expected from the ordinary Bunsen burner 
phenomenon. 3 kw. for an oven appeared quite excessive ; 
1-5 kw. was enough, and an oven of this size did not take 
more than 10 min. to warm up. The use of a thermometer 
in the oven was academical. Radiant heat was a necessity 
for some classes of cooking. It was needed for browning ; 
toast was not cooked in an oven. The telephone system 
of charging was very good, but the rateable value system . 
was better. Instead of standing waiting, makers should 
display suflicient confidence in their goods by hiring them 
out themselves. The stations were handicapped with other 
expenditure. 

It was not necessary that the electric cooker should be 
able to heat, cold water, to~berreallyouseful. As to the 
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design of ovens, heavy constructions on the gas oven lines 
were of no use; thev were often merely clothes heaters. 

Mr. F. S. CroGan: Electrical cooking apparatus was in 
the position that the gas stove was 15 vears ago. He 
thought that stations must develop the work ; the manu- 
facturers could not. He thought that the price for current 
should be kept up and apparatus hired out free or on 
charge. Publicity was wrong as undertaken at present. 
What was really wanted was a series of practical demon- 
strations all over the country. On the “ Tricity " cooker, 
with which he was connected, they found as the result 
of continuous practical competition, that electricity at 
ld. per unit and gas at 2s. 6d. worked out equal on the 
basis of cost. The author's figures gave gas at one half 
the price of electricity. The burner which the author used 
for his tests must have been a very small one. One must 
uxe the ordinary fittings in obtaining correct results. He 
had taken the consumption on a number of gas ovens and 
found that using 3 boiling rings, a griller and the oven 
were provided. The consumption of the rings varied from 
8 cubic ft. to 50 cubic ft. per hour for the smallest of the 
wet. This gave -048 to -055 pence. Thus the cost of gas 
was rather more than the cost of electricity. These tests 
were being confirmed every day. Asa proof that the author's 
test burner was too small he noticed in Table IL. that the 
tim? to boil the pint of water was 21 min., which would not 
be the case in the gas stove. 20 min. per pint was too long, 
and a larger burner would have to be used. Lagged-turn 
construction was an unnecessary construction for an electric 
oven. Light unlagged bright ovens were much better as 
the Bradford tests showed. It was absolutely impossible 
for electricity to compete with gas or coal for warming 
water at present rates. He had worked the figures out to 
prove this. They were :— 

Taking coke at 2Us. per ton, gas at 2s. 6d. per 1,000 


cubic ft., electricity at Id. per unit : 
Coke gave 12,000 British Thermal units per lb. 
Gas „685 , x "E cubic ft. 
Elec. 4 9455 ,, 2 unit. 


Taking 100^, etficiency for the three, Id. worth of each 
was equal to coke, 112,000 B.Th.U, gas 22,883 B.Th.U., 
and electricity 3,455 B.Th.U. The efficiencies of conversion 
were, however, respectively, 29, for coke, 12°% for gas, 
and 80°, for electrical apparatus, giving revised figures as 
follows coke, 2.240 B.Th.U., gas 2,736 B.Th.U., and 
electricity 2,764 B.Th.U. actually available for work in 
cooking and heating. The efficiencies of water heating 
Sp were, however, higher, as follows: coke 663", 
= 14.067 B.Th.U., gas 50", (for geysers) 211,616 B.Th.U., 
and electricity 9094, only 3.109 B.Th.U. Under these cir- 
cumstances electricity could. not. be recommended for 
water heating at present rates. 

Mr. J. Frith had tested the gas figures of the author 
and found them check. He found 1 lb. of water boiled in 
4 min. for 1-42 cubic ft. of gas, and evaporated in 19 min. 
for 4:35 cubic ft. of gas. 8 lbs. of bread were baked in 
^»! min. at a slightly better cost than the authors. He 
thought the whole trouble was with the flexibles. Cable 
makers were far behind in the flexibles. What about 
Hheostatic control for saucepans, etc? Instead of three 
wires, why not earth one pole ? Using either a concentive 
or oblong plug would ensure the polarity of the earth being 
alwavs correct. In the authors oven, not much heat 
would be lost. A whole glass front would be as good as 
layging. The author's table of outputs for various rateable 
values were too high, and at $d. per unit, nearly equalled 
in cost the rateable value itself. 

Mr. Tuomas: There were many practical difficulties in 
the use of cooking apparatus of which they knew little. 
|t was necessary to be able to keep things warm. The 
thermometer was quite necessary, and was nothing more 
than an indicator. [n the case of private plants for house 
lighting it was quite possible to do all the work of heating, 
cooking. etc., at no more than the cost of coal or gas. 

Mr. Hirst emphasised the extraneous advantages re- 
curring from the use of electricity for cooking and heating. 
Ir was found that bv its help two servants could easily 
replace three necessary under existing conditions, This 
more than compensated for extra expense of the cooking, 
ets, 

Mr. J. S. Peck mentioned that in America they did not 
like to pass 110 volts for heating, etc., as trouble arose. 


Mr. Gray (in reply): Themometers were not at all 
academical, and it would be advantageous to use them 
on gas and coal fires as well. Gas efficiencies would improve 
considerably, under, competition, and were actually now 
improving. Rheosfatic contact was vood where power 
was cheap. In his tests he used a standard gas ring and he 
thought 40 cubic ft. was a large consumption for a whole 
oven. He thought from experience that electric water 
heating was quite feasible, but not room heating. A house 
with three sitting rooms, and four bedrooms, worked out 
at 16,000 units per annum, or £20 at Jd. per unit, which 
a suction plant would easily do. They had had no trouble 
on 230 volts with their apparatus. To get the business 
persistent canvassing was necessary, but it was beginning 
to bring results. 


TECHNICAL PROBLEMS, WITH 
BY PRACTICAL MEN. 
RULES. 


Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

QuESTIONS.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

Axswers.—A fee of 10s. will be paid for the best answer, 
and 5s. for every other published. Replies shculd reach the 
office within 14 days of the appearance of the questions 


SOLUTIONS 


QUESTIONS. 


Question No. 1241.— What is meant exactly by “ alternating 
current electrolysis” ? fs it simply direct current 
electrolysis but much less in extent ? To what degree 
does it occur in A.C. traction svstems ? Compare it with 
the corresponding direct current corrosion and state 
the effect of voltage and frequency. [ suppose the 
A.C. effect is relatively worse in some soils than in 
others !—' M. T." 


Question No. 1242.—A certain firm has recently put on the 
market a new alternating current motor starter 
suitable for two and three-phase slip. ring type induction 
motors. This starter has the stator and rotor switch 
combined and is also fitted with overload and no 
voltage release coils. The overload coil is connected 
in the rotor ciremt in all cases where the motor is 
not provided with a short-circuiting and brush- 
lifting device. It is claimed that by this means the 
motor is completely protected against overload and 
no voltage on all or any one of the phases, only one 
overload coil being necessary. It would be very 
interesting to know whether there are means of 
calculating the induced stator and rotor currents 
when one of the phases of the stator circuit is ac- 
cidentally broken, the motor running at the time 


when this occurs with 3, 2, full load, or 1] full load, 
-" T. B." 


ANSWERS. 


Question No. 1239.—State what in vour opinion is the 
best and quickest method of locating a broken circuit 

m a lead-sheathed steel taped concentric feeder canle 
2.000 yards long laid direct in the ground. Is it feasible 

to make a capacity test from each end without the 

use of a condenser ? If so, give full particulars, with 

a diagram of connections of a practical test of this 


kind. 


Answer to Question 1239. (awarded. 5s.).—The best and 
quickest method of procedure with the fault described 
altogether depends upon the system and its ramifications; 
the feeder ammeters will localise the district. affected 
and the localisation of the actual length will usually have 
to he carried out bv transference and disconnection methods. 
Practice, experience and ability alone guarantee success, 

In colliery districts where pull-out faults are fairiy 
frequent due to ground subsidence it is a great advantage 
to have amineters on each core of all the feeder cables ; 
this will often save a serious ishleut down: ‘by Gts<timely 
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indication of trouble and the 
consumer is great ! 

In dealing with the location of discontinuities on under- 
ground cables, to attain a reasonable measure of 'success 
one must practice extreme accuracy, ánd carefulness. 


Galvavomcfer Curve 


* moral effect " upon the 


Magohns. 


$4 9 4$ 6 ? B 9 vo t /$ 
Degrees Deflection 


The principle employed in the test is the measurement 
of the electrostatic capacity of the faulty feeder, the value 
of which depends upon the thickness of the dielectric, 
the character of the dielectric, the area of the surface of 
the condutcors, the battery pressure employed, temperature 
and the “ fault resistance " to earth. This latter point 
determines at the onset the possibility of the employment of 
the capacity test and is the first test taken after the local- 
isation of the faulty section. In the case in question the 
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break is on a feeder, and if it 1s possible to feed back to 
the fault from a ring main or network, the resistance to 
earth at the fault will usually be high. 

Whilst it is frequently possible to dispense with a 
condenser it is a very good plan to test and tabulate the 


capacities and insulations of all cables when laid, as the 
fault resistance may be of different values at either side 
of the break. A sensitive balistic galvanometer should be 
employed and a curve as in Fig. 1 should be prepared 
with the instrument to ascertain the lowest permissible 
insulation value for these tests. If the galvanometer is 
of a type that requires setting up each time it is moved 
it is essential to use a condenser. It is of very great im- 


portance that the discharge key should be exceedingly . 


sharp in action; a sluggish key may easily be the cause 
of opening out the wrong joint. 

A diagram of connections is shown in Fig. 2, and I would 
recommend the adoption of one or, better, two batteries of 
portable accumulators of 50 volts each as being smaller, 
lighter and far more constant, reliable and durable than 
dry cells. 

It is an easy matter to adjust the pressure to suit the 
lengths of cable under test and take both readings, using 
the same shunt power. 

A magnifying reading glass is very useful for accurate 
reading to the quarter of a division on the scale. 

In applying the test the key is pressed down for a period 
of about 20 seconds, when the saturation point of the 
cable will be reached ; the charge is immediately released 
through the galvanometer and suitable shunt value to 


earth and the extreme kick of the needle is taken. Jhe 


formul is as follows :— 
a 
Without a condenser a+b l=x 


a b, 

b, + a, b 
where a and a, are the readings at one end of the cable 
and condenser respectively, and b and b, at the other end, 
l is the total length of cable, and x is the distance of the 
fault from end a.—‘ G. B. B." 


With a condenser l=x 
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| TvESDAY, FEBRUARY 7. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Students’ Section).—Municipal School of Technology, at 
7.30 p.m., Mr. A. K. Bentley and Mr. B. Hoyle, on “ Wire- 
less Tolesráphy 

WEDNESDAY, FEBRUARY 8. 

INSTITUTION OF ELECTRICAL ENGINEERS (Birmingham 
Local Section).—The University, at 7.30 p.m., Mr. L. F. 
Mountfort on ** The Electrical Undertaking of the Birming- 
ham Tonne and Rea District Drainage Board.” 

THURSDAY, FEBRUARY 9. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Victoria-em- 
bankment, W.C., at 8 p.m., adjourned discussion on papers 
" Long-distance Transmission of Electrical Energy," by 
Mr. W. T. Taylor, and “ Extra High Pressure Transmission 
Lines," bv Mr. R. Borlase Matthews. 

FnipAY, FEBRUARY 10. 

INSTITUTION OF ELECTRICAL ENGINEERS (Yorkshire 
Local Section).—The Hotel Metropole, Leeds, at 6.30 p.m., 
Annual Dinner, Mr. T. Harding Churton in the chair. 

ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride 
Institute, E.C., at 7.30 p.m., Mr. W. J. Marshall on “ Over- 
type Superheated Steam Engines." 

SATURDAY, FEBRUARY ll. 

INSTITUTION OF ELECTRICAL ENGINEERS (Glasgow Local 
Section).—The Grosvenor, Annual Smoking Concert. 

JUNIOR INSTITUTION OF ENGINEERS.—Annual dinner, 
6.30 p.m. for 7 p.m., at Hotel Cecil, the President, Sir 
J. J. Thomson, F.R.S., in the chair. 

Monpay, FEBRUARY 13. 

LEEDS UNIVERSITY ENGINEERING SocIETY.—Mr. F. J. 
Kean on “ The Design and Construction of the Parsons 
Type of Steam Turbine.” 

INSTITUTION OF MECHANICAL ENGINEERS.—Graduates’ 
Association, Storey’s Gate, Westminster, at 8 p.m., Captain 
H. Riall Sankey, R.E., on “ Wireless Telegraphy." 

TUESDAY, FEBRUARY 14. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Local Section).—The University, at 7.30 p.m., Mr. A. P. M. 
Fleming and Mr. R. Johnson on “ Pertinent Features in 
the Insulation of Electrieal Machines.” 
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ENGINEERING BUSINESS IN CHINA. 


German firms have done pretty well already in 
the Far East, and they are now organising a scheme 
for extending their machinery export trade. Our 
British Consul at Hamburg reports that twenty 
German firms have entered into a definite agrec- 
ment to establish a central technical and commercial 
office at Shanghai. None of the firms are competitors 
with one another, the various branches of the 
machinery industry being represented in the syndi- 
cate each by one firm only. This is an old idea, for 
in a sense it is somewhat similar to the commercial 
spirit behind the ancient Hansa towns and the 
merchant adventurers of Bristol. About a dozen 
years ago Messrs. Davey Paxman & Company, 
Johnson & Philips and other firms entered into a 
somewhat similar arrangement for working South 
America. The market is worth organising for, 
because China and the Pacific will be the world's 
principal market of the immediate future. One 
has only to read the interview with Dr. G. E. 
Morrison, in the current issue of the “ London 
Magazine," to see what an awakening there has been 
in China of late years. The China of to-day is 
altogether different to what it was IO vears ago. 
Then the Government and the people opposed 
railways; now they clamour for them. *“ John” 
Chinaman with all his faults is no bad second to 
John Bull when it comes to trading. for his word 
is his bond. The farmers now find that eggs, pigs 
and poultry go expeditiously by train to the 
great markets of Peking and Hankow, and fetch 
two or three times as much as before the railway 
era. It is probable that in the near future there 
will be more railway building in China than in 
any other country, and some of it may be electric. 
Our engineering firms must be up and doing, and 
a group of them should also organise a central 
technical and commercial office to compete with 
the Germans or they will * Shanghai " all the trade. 
It must be organised at least as well as its rival, 
otherwise the Chinese will soon remark on the 
difference. When a German firm sends a man out 
on the road to sell engineering goods, he is an 
engineer, not a nondescript, and our firms will have 
o do the same. Theré are-plenty of. voung engineers 
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in this country who have good address and natural 
business ability. They only want some commercial 
training and a course of lessons in the Chinese 
language to fit them for a technical and commercial 
office in China. At the present time when an 
English firm desires to appoint an agent in the 
East, the manager gets into correspondence with 
various importing firms and gives one the agency. 
Sometimes he goes on a pleasant trip round the 
world and calls on his correspondents. After a few 
days, or perhaps a week, he thinks he knows all 
about it and appoints one of them; whereas he 
would only begin to know something about it, if 
he stayed there a year. The proper thing to do is 
undoubtedly to employ a proper sales engineer to 
push the goods, and if the firm is too small to be 
able to afford its own man, then it should join 
hands with a number of other firms making different 
engineering specialities, and they together should 
send out proper sales engineers to run the business, 
as the Germans are now doing. 


CORRESPONDENCE. 


All communications intende1 for the Editor should be addressed 
* TRE EDITOR, 149, Flect Street, London, E.C." Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week’s tssue of the Journal. 


The E.ditor is not responsible for, nor does he necessarily endorse 
opinions advanced by cor responde: ts 


STATUS AND SELLING. 


Sir,—It is painfully evident to-day that the manu- 
facturer is losing, in fact, has lost the power and ability 
to negotiate for the successful sales of his manufactures, 
and the methods he now employs leave him without a 
vestige of self-respect, or the possibility of creating the 
esteem of the purchaser, and who would hesitate to say 
that the fault is anv but his own ? 

It is generally an accepted fact that it is easy to give 
things away, but the decrepid methods now prevailing 
have made even this a matter of considerable difficulty. 
Let us see why this unfortunate state of aftairs exists. 

The average outsider would consider that the electrical 
profession consisted of gentlemen of intelligence, capable of 
sound judgment and shrewd insight into the possible 
requirements of their clients or consumers that would 
enable them to place before them, in a way surely to 
secure profitable sales, many of the work-saving comfort- 
producing appliances that the manufacturer has in his 
saner moments been able to provide. It would be useless 
to expect of the smaller contractor anything—the majority 
of these so-called electrical engineers will, onc hopes, soon 
disappear from the field of operations altogether, for they 
make no attempt to pay their way or in any particulars 
do they do what is best or necessarv for the credit of their 
profession, or even to the ultimate good of their business. 

But, passing on to the larger public concerns or wealthy 
supply companies and the higher rank of electrical engineers, 
a few of which we still have with us, we can see at once 
that the weak pohey and pitiful plight of the manufacturer 
is fast bringing them down to his own level—a quite 
unnecessary lowering of business integritv—until at last, 
in a vain effort to save a deeper precipitation in the manu- 
facturer's efforts to give his goods away, we see a lengthy 
decree issued, when the depraved representative of the 
manufacturer implores, in an undertone, a junior member 
of a contracting firm or generating station staff to accept 
from him this ‘something for nothing” whch may 
range from a showboard to the latest and most up-to- date 
“ No-servant- required appliance.” Out of pity alone 
the unwilling beneficiary accepts the gilt upon the condition 
that the manufacturer signs a nine-clause legal-looking 
document of sufficient interest generally to be mentioned 
here :— 


1. That the Company shall reserve the nght to determine 
the number of fittings, motors, heating and or other 
apparatus, being the property of the manufacturer, to be 
exlubited in the showroom. 

2. That the Company shall not be held responsible for 
any deterioration in the value of the fittings, motors 
heating and or other apparatus resulting from the settle- 
ment of dust, tarnishing of lacquer or otherwise. 

3. That the Company shall reserve the right to allow 
other manufacturers to exhibit fittings, motors, heating 
and or other apparatus in the showroom. 

4. That the Company shall indemnify the manufacturer 
against any loss through damage to the fittings, motors 
heating and.or other apparatus by fire, burplary, or acci- 
dent. 

5. That each fitting, motor, heating and or other 
apparatus submitted by the manufacturer for exhibition 


. in the showroom shall have a label attached stating the 


name of the manufacturer and price of goods. 

6. That the manufacturer shall have the right to remove 
any fittings, motors, heating and or other apparatus 
exhibited by him or them. 

7. Manufacturer, at the same time notifying him or them 
of the catalogue number of each fitting, motor, heating 
and or other apparatus. 

8. That the manufacturer shall upon receiving payment 
from the purchaser for any fittings, motors, heating and or 
other apparatus so ordered undertake to deliver the same 
from his or their stock to any address. The company 
wil not accept any responsibility for the pavment of 
accounts for fittings, motois, heating and or other ap- 
paratus supplied to the purchaser. 

9. That this arrangement may be terminated by either 
party giving to the other one month’s notice in writing. 

There is possibly time for the manufacturers to save 
themselves from the inevitable result of this downward 
drifting and it 1s to be fervently hoped that an effort will 
be immediately made—remembering that they manu- 
facture to sell. What have they to say ? 

Yours faithfully, 
" PETER Doopv." 


TELEGRAPHIC ADDRESS REGISTER. 

"NELL'S DIRECTORY OF REGISTERED TELEGRAPHIC AbD- 
DRESSES " is just published for 1911, giving the telegraphic 
addresses from official lists down to January l'this vear. 

The telephone numbers of registrants are included in 
this edition, and there are some seventy or eighty thousand 
registercd names and addresses covering the whole of Great 
Britain. The abbreviated addresses are indexed so that 
the sender of a telegram may be identified, even although 
the message be signed with the code word only. 


A colonial and foreign list of addresses is added, 


providing subscribers with the latest particulars of firms 
in Russia, Japan, Germany, Turkev, Norway, Sweden, 


and in practically every other country and State in the 


world. 

Every name in the book has a distinctive number to be 
used in cabling, and private code users may find it possible 
to include a business phrase, and any of the one hundred 
thousand British and foreign houses given in the book, 
in one code word. 25s. Offices: 166, Fleet-street, London, 
E.C. 


PERSONAL. 
The Electricity Committee of the Bradford Corporation 


have recommended that the salary of Mr. T. Roles, the 


electrical. engineer, be advanced from £600 to £700 on 
April ] next, with two further annual increments of £50. 

On the recommendation of the Electricity Committee 
the Huddersfield Borough Council unanimously. increased 
the salary of Mr. E. Lunn, electmeian-in-charge at the 
lighting station, from £156 to £170 per annum. 

Mr. M. B. Logan lias severed his connection with Messrs. 
Siemens Bros. Dynamo Works, with whom he has been 
connected for several] vears both in England and in Canada. 
He has now joined in partnership with Mr. C. T. Bowring 
and they have opened up oflices at 34, Victoria Street, 
Toronto, as consulting engineers. Mr. Bowring, for many 
years, was with the Westinghouse Electric and Manu- 
facturing Company in the States, where-he was closely 
connected with a number of their installations) 
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Electrical Progress at Home & Abroad. 


Review by our Special Correspondents. 


THE TYNESIDE. 


("Electrical Engineer" Correspondent.) 


NEWCASTLE-ON-TYNE. 


Following my recent notes on the revival of Tyneside 
industry in shipbuilding, with its reflex action on electrical 
trade, it is necessary to say that although electrical con- 
tractors and manufacturers in this area are extremelv 
sanguine as to brisk business in the immediate future, 
actual orders have not vet come through with any great 
freedom from the shipbuilders. As one representative 
put it to me, the electrical man is at the wrong side of a 
ültering medium that does not let orders through very 
easily. At the same time there is no doubt that good orders 
will come. [t i5 mentioned in this area that Messrs. Parsons 
Marine Steam Turbine Company, Ltd.. have been successful 
in getting an order for propelling machinery for one ot 
the two cruisers which will shortly be built for the Canadian 
navy. These turbine sets are of 18,000 h.p. A further rumour 
is that Portugal mav possibly be coming into negotiations 
with Elswick for at least one Dreadnought type battleship. 
Another satisfactorv sign is that Messrs. Palmers, of 
Jarrow, have finally taken over on lease (with an option to 
purchase) the Hebburn undertaking of Messrs. Robert 
Stephenson & Company, Ltd. This, with its magnificent 
graving dock, will form an asset in what is now one of the 
most powerful shipbuilding combinations on the north- 
east Coast. 


Tramway Troubles. 


The designers of the standard tramcar bodies had in 
every probability not. been sufficiently impressed. with 
the fact that Newcastle is the electrical hub of the kingdom, 
and that what is good enough elsewhere is not alwavs 
suffiment here. That mav explain the agitation on the 
part of the Amalgamated Society of Tramway and Vehicle 
Workers (Newcastle branch) for glass screens on the 
driving. platforms. The climate is certainly inclement, 
and it is stated that the average of sickness among the 
drivers is large. [t is stated that at Burnley the average is 
90 per cent. lower than at Newcastle, and this is attributed 
by the men to the shielding of the drivers’ platform. On 
the other hand is the possibilitv of side-draught due to 
injudicious shielding, and the evident optical strain in 
snowy weather due to the deposition of snow on the front 
glass, as is found on the Tyneside cars. Altogether, the 
question assumes an engineering as well as a political 
or social aspect. and might well be debated in the light 
of practical experience. If shields are necessary, an altera- 
tion of the car structure would in many cases have to be 
made, in order to secure adequate strength. 


The Thermal Syndicate, Ltd. 


One of the important and highly. scientific industries 
of the Tyne is the manufacture of fused silica by the 
Thermal Syndicate, Ltd. It is essentially an electric process, 
and much original research has been made in connection 
with it. The firm has steadily won a very high reputation 
«ance its commencement in 1906, and its ware, manufactured 
from quartz, is well known in the chemical industry. In 
view of the position of the firm the result of a case which 
has just been brought against three defendants under the 
Prevention of Corruption Act, by the company, is of 
(Special interest. as it will show whether, in this instance, 
an attempt has been made to set up a competitive Con- 
nnental industry in this connection in spite of the heavy 
patent protection which the firm has secured for its process. 


Contractors’ Notes. 


Electrical contractors in Newcastle are at present 
displaying considerable activity. In connection. with a 
verv fine set of premises now being finished for Messrs. 
Tilley & Company, Ltd., the well-known Newcastle firm 
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of caterers, Messrs. Thos. G. Usher & Company are installing 
a lavish equipment of electric lighting in the new Market- 
street building, which will be one of the finest suite of 
dining and assembly rooms in the North. The new Con- 
servative Club buildings are also now rapidly approaching 
completion, while there is shortlv to be built at Heaton a 
large post office serving the eastern section of the muni- 
cipality. Both of these are, of course, of interest to electrical 
men. 

Occasionally even electrical engineers relax, as is shown 
by the excellent supper and social ot the works staf of 
Messrs. Robson & Coleman on Fridav, January 27 
This was held at the Drawing Room Café, and oa 
of eightv sat down to a six- course dinner of excellent 
quality. After the loval toasts, “ The Firm ` was proposed 
by Mr. T. B. Pearson. one of the visitors. and in response 
Mr. Robson said they were finishing their thirteenth 
year with good trade prospects. Mr. Metcham, of Messrs. 
Henleys. Ltd., responded to the toast of the “ Electrical 
Industries " and " The Guests," and a splendid concert 
was given bv the men, under Mr. Harrison as secretarv 
The heartiness with which Auld Lang Syne was suny 


evidenced clear consciences and a good evening. 


THE MIDLANDS. 


("Electrical Engineer" Correspondent.) 


BIRMINGHAM. 


The paper on “ Electricity in New South Wales Col- 
lieries," by Mr. E. Kilburn Scott, afforded the members 
of the Warwickshire and South Staffordshire Branch of the 
Association of Mining Electrical Engineers material for a 
further dise@sion at their meeting last Saturday. In re- 
opening the discussion, the President, Mr. Arthur Hall, 
alluded to the statement with regard to the Morgan- 
Gardner coal-cutting chain machine that " there is an 
automatic cut-out both front and back which enables the 
machine to make full length cuts without danger of breaking 
anything.” Mr. Hall observed that in motor work there 
was always a danger of breaking something. He thought 
the better way to express it would be that the danger was 
minimised as far as possible. The total weight of machine, 
2,400 lbs., was verv light for a 6-ft. undercut. The Presi- 
dent and other members seemed to think that the coal- 
cutting results given in Mr. Scott's paper were verv good 
indeed. The proportion of small coal was rather high, but 
that appeared to be accounted for by the frequent references 
to friable coal. The fact that at one colliery there were 17 
coal cutters in use was regarded as bearing out Mr. Kilburn 
Scott's opinion that collier v proprietors in Australia showed 
very gerat cagerness to adopt new lobour-saving appliances. 
The President commented upon the fact that, according 
to the paper, electricity in Australian. mines was used 
chiefly for coal-cutting, pumping, and. presumably, for 
lighting, but there did not appear to be much electrical 
driving of haulage and fans. Another subject of general 
remark was the fact that the gateways in Australian 
collieries were only 11 vards apart. The President agreed 
that one of the chief points in coal-cutting work was not to 
have the gateways too far apart, but instances were given 
by members of English. practice where the gatewavs were 
as much as 33 vards apart. With regard to the economical 
use of coal-cutters, it was generally agreed. that the 
machines could not be used profitably, unless they were 
kept standing as little as possible when brought to the coal 
face. and that the best results were obtained where alternate 
shifts were devoted to cutting and clearing away. 


The Battle of the Lights. 


A competition of an unusual character has just. been 
entered upon by two Birmingham Corporation depart- 
ments, and is being follotved up with great keenness. The 
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` railway authorities having become dissatisfied with the 
present lighting of New-street Station by means of lamps 
consisting of groups of upright incandescent burners, with 
gas at the ordinary pressure, have arranged with the 
Corporation Gas Department and the Electric Supply to 
light portions of the station experimentally. The experi- 
ments will be continued for three months, and, if necessary, 
for six months, before the decision is given as to which 
department, if either, shall be entrusted with the lighting 
of the whole station. Platform 1 has been assigned to the 
Gas Department, and Platform 3 to the Electric Supply. 
So far, the latter department has not entered an appearance 
except as regards some preliminary wiring, and as each 
department is resolved not to show its hand to the other 
earlier than can be avoided, no particulars of the electric 
lighting scheme are at present available. The Gas Depart- 
ment, however, has made its first move. The Worcester- 
street half of the platform has been lighted with five 
Keith-Blackman high-pressure 1,000-candle — 2-mantle 
lamps, and the Edgbaston half with three of Glover & 
Company's high-pressure 1,000-candle Gothic single-mantle 
lamps. As the approach to the station, Stephenson-place, 
with some adjacent streets were already the scene of high- 
pressure gas lighting experiments, the Gas Department 
were easily able to be first in the field. The lighting of No. 1 

latform is undoubtedly a great improvement upon the 
old methods, but other forms of high-pressure lighting will 
be installed experimentally during the contest. With re- 
gard to platform 3, itis understood that the Electric Supply 
intend to commence also by installing different systems 
on each half of the platform, and that they too will experi- 
ment with a large variety of lamps and arrangements of 
the lights. 

Street Lighting Experiments. 


In the meantime, the Electric Supply, which, though a 
Corporation department, has not been called upon to show 
what it can do in the matter of street lighting, will make a 
little demonstration of its capabilities in that direction. 
In front of the department's offices in Dale End, there will 
be erected four Westinghouse flame-arc lamps of 10 or 12 
amperes, each giving a light of about 3,000 c.p.. and fitted 
with dioptric inner globes. The department flso hopes to 
give a good account of itself in connection with the Corona- 
tion illuminations. Special terms will be given to consumers 
for illumination purposes, and a display of suitable ap- 
paratus and devices will be arranged. No doubt, electricity 
will also be called in for the illumination of some of the 
publie buildings. On the occasion of the visit of the late 
King Edward, two years ago, the Council House was very 
effectively illuminated bv the Electric Supply Department. 
The architectural details of the building were picked out 
with many thousands of glow lamps, while the frontage 
was also adorned with a number of suitable electric devices, 
and from the summit of this and other buildings search- 
lights swept the city. The ordinary business of the depart- 
ment is progressing satisfactorily. The slight set-back 
experienced on account of the elections and the holidays 
has been got over and new enquiries both for power and for 
lighting supplies are coming in with steadily increasing 
rapidity. 

Birmingham Engineers in India. 


That important Indian electric power scheme, the Tata 
Hydro-Electric Power Supply Company, Ltd., is being 
carried out under the direction of Messrs. Alfred Dickinson 
& Company, consulting engineers, London and Birming- 
ham, for the supply of electric power to Bombay, and Mr. 
Alfred Dickinson is now, and has been for the last few 
months, in India superintending the preparations. Dams 
are to be built across the Walwhan and Lonawla valley. 
Each dam will be 68 ft. above the lowest level of the vallevs. 
The length of the Walwhan dam will be 4,500 ft., and that 
of the Lonawla 2,700 ft. The storage capacity of the 
Walwhan reservoir will be 2,560,000,000 cubic ft., and 
that of the Lonawla 378,000,000 cubic ft. The height 
above sea level will be in the case of the Walwhan lake 
2.084 ft., and in that of the Lonawla 2,050 ft. From these 
reservoirs, the water will flow in an open duct approxt- 
mately four miles in length to the forebay, and will be 
conveyed by pipe line from the penstock to the power 
station, which will be situated at Khopoli, a distance of 
12,500 ft. and 1,734 ft. below the forebay. 
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From the Hills to Bombay. 

It is intended to put down plant for the supplv of 44,000 
h.p. There will be four turbines sets of 11,000 h.p. each. 
The transmission voltage will be £0,000 to the main receiv- 
ing station in Bombav, and the cables will be carried on 
light steel towers. There will be two auxiliary sets of 
hydraulic turbines direct-coupled to electric generators, 
each of 800 h.p. to furnish direct current for the excitation 
of the main three-phase sets, and to supplv power to the 
station motors, lighting, and accumulator circuits and other 
accessories. There will be one reversible motor generator 
denominated as 500 kw. to furnish direct current for the 
excitation for using the power from the 800 h.p. turbines 
for the private auxiliaries three-phase supply. The com- 
bined sets are all to be of the horizontal tvpe, and the 
turbines of the Palton or impulse type, each having two 
main bearings, and mounted on a base plate. In the case 
of the main sets, each turbine is to be direct coupled to a 
three-phase electric power generator. The normal speed 
in the case of the main three-phase sets is specified not to 
exceed 300 r.p.m., and, in the case of the exciter sets. 
600 r.p.m. Each of the larger main sets 1s to have a normal 
full load of 8,000 kw. of three-phase current equally 
divided between each. It is hoped that the scheme will be 
in operation in June, 1913. The contract for the dams has 
been let to Pauling & Company, Ltd., of London and West- 
minster, and the specifications for the electrical plant and 
transmission are now in course of preparation by the con- 
sulting engineers. In the Bombay cotton mills and other 
manufactories, upwards of 100,000 h.p. is required, and 
it is estimated that under the Tata scheme this can be 
supplied at a cost which will compete successfully with the 
present power sources. The company is licensed only for 
the supply of power. 


LANCASHIRE. 


("Eiectrica! Engineer" Correspondont.) 
MANCHESTER. 


During the week a public enquiry has been taking 
place as to the financial position and relationships of 
the gas and electricity departments of the Manchester 
Corporation. The results so far are merely the repetitions 
of the old time-worn fallacies about electricity being 
sold at less than cost price. The result of the enquiry 
will be looked for with much interest. 


Steam Condensation. 


At a recent meeting of the Manchester Association of 
Engineers Mr. W. A. Dexter gave an address on *' Steam 
Condensing Plant." He compared the advantages of 
the various tvpes and considered their suitability under 
varying conditions. While artificial cooling added ap- 
preciably to the capital cost of an installation, it would 
be generally found that the gain by condensing outweighed 
the cost of and including the cooling towers or spray 
ponds. As far as concerned reciprocating engines, Mr. 
Dexter considered that there was little if anything to be 
gained by working at a higher vacuum than 26 inches. 
To obtain the full benefit from the increased expansion 
obtainable from the use of higher vacuums, the low pressure 
cylinder and ports would require to be of very large 
dimensions and would be too great altogether for practical 
consideration. In the case of turbines, higher vacuums 
could be used quite readily, although even with them there 
was & limiting point, depending on the temperature of the 
cooling water and the head against which the water pump 
would have to work. Between 27 and 28} inches was, 
however, usually the best position. In some cases 29 inches 
could be taken where the water temperature was low. He 
considered the most important item was the air pump, 
for unless all the air and incondensible gases were removed 
from the condensing system good vacua could not of 
course be got. 


GERMANY. 
("Electrical Engineer" Correspondent) 
| BERLIN. 
The latest thing in illumination is the neon-lamp. This 
gas gives a particularly brilliant spectrum, and a tube of 
it containing a globulé^of mercury. becomes luminous 
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when shaken in the dark. Attempts to improve the mercury 
lamp by using a neon have so far, however, failed, but neon 
alone gave most encouraging results, when the tube con- 
taining it communicated with a bulb containing charcoal 
and immersed in liquid air. All impurities of the neon were 
then absorbed by the charcoal. With a potential diflerence 
of about 1,000 volts, and a current of 0:94 ampere, the 
energy consumption is about 850 watts. Tubes of great 
length, even 6 metres, have been used, and the light from 
them is put at about 220 kw. per metre. Long tubes give 
much better results than short ones. 


Tram Rails on Asphalt. 

It is well known that asphalt roads rapidly wear and 
crumble when laid with tram lines, so that the asphalt 
actually supporting the rails requires constant renewal. 
The wear is particularly rapid in the winter, as water 
freezes in the cracks formed in the asphalt and completes 
its disintegration, and no substance has hitherto been 
found that will obviate their difficulties when interposed 
between the asphalt and the metal. Lavers of American 
hard wood seemed at first likely to answer, but it was found 
to perish itself very quickly, especially when there was 
anv leakage of current. The problem seems to have been 
solved by F. Wolff, who proposed the use of coir rope. 
The sunken head of the rail is between two grooves in 
concrete, each filled with a coir rope made from cocoanut 
fibre 60 mm. in diameter. The rope is prevented from dis- 
placement by a core of cast steel wire 6 mm. in diameter. 
The rope is tarred with carbolinium. The asphalt bedded 
on concrete comes outside to coir ropes. The svstem has 
alreadv given very satisfactory results in Mannheim, 
Berlin, Hannover, and Cologne. The rope is of extreme 
durability under these conditions, and as it can be obtained 
in great lengths, it is quickly laid. 


Accumulators on the Hessian Railways. 


The Hessian State railways seem very satisfied with 
their accumulator driven motor coaches, 47 built in 1907 
were partly added to it, and partly replaced by 41 more 
in. 1M). They are six-wheeled instead of four-wheeled ; 
35 more are on order for the present year. 


New German Enterprise. 


A company has been founded with a capital of 2} million 
marks, under the style of Elbtalrentrale A.G., Pirna. The 
works have been chiefly intrusted to the A.E.G. Under 
certain conditions the shares held in the company by the 
A.E.G. can be bought by the municipalities using the 
power, at some future date. 


Stettin. 


The Stettin Elektrizitatswerke A.G. has sold its power 
station at Unterwiek, to the city of Stettin for a million 
marks. It is proposed to rebuild it as a rotary current 
station at a cost of 1,600,000 marks. The intermediary in 
the transaction is a new company for which Stettin pro- 
vides two-thirds of the capital and the former owners the 
rest. 


Letter Telegrams. 


Strenuous efforts are to be made to induce the German 
Post Othee to adopt a plan tried successfully in France 
for accelerating the transmission of letters. If a letter is 
posted so that it will reach a telegraph office at night, 
provided a fee of a centime a word is paid, the contents 
are telegraphed to the addressee. Thus a letter posted in 
the afternoon can be “ delivered ” first post next morning 
whatever the distance. 


UNITED STATES. 


("Electrical Engineer" Correspondent.) 


NEW YORK. 


Notwithstanding the progress which has been made in 
the matter of heating elements and modcrately-priced 
apparatus, electric cooking bas hitherto remained a good 
deal of a luxury in this country. Special interest attaches, 
therefore, to the experiments which have been made by 
President A. C. Dunham and his associates of the Hartford 
Electne Light Company with a view to bringing the 
advantages of electric fireless cooking before a wide 
section of the public and of demonstrating that all 
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these advantages are within the reach of families 
with moderate incomes and at a cost which compares 
favourably with that of gas, while still giving the 
central station a highly satisfactory revenue and 
enabling them to extend their long-hour service. The 
experiments have conclusively demonstrated that with 
the electric cooker a family of three to five persons can be 
provided for with a minimum revenue of three half-pence 
per kw.-hour, corresponding to a continuous consumption 
of 150 watts at a flat rate of 12s. 6d. per month. It is 
pointed out that a net cost of current of 12s. 6d. for a 
family of the size mentioned is a figure of profound signi- 
ficance to the central station industry because it means 
that the electric kitchen can be placed in families of even 
very moderate circumstances and maintained at a profit 
to the central station without increasing the actual cost of 
fuel for cooking; that the average householder can enjoy 
all the delights and advantages of electricity in the pre- 
paration of his food at little or no increase in expense over 
the present crude and wasteful apparatus for coal burning ; 
and it means reductions in the cost of living through the 
use of tlie less expensive cuts of meat, the elimination of 
all insurance difficulties, and the saving of an entire room, 
if desired, in the modern apartment, at a cost of from $5 
to $10 per month. Best of all for the central station, this 
business can be obtained by the long-hour use of its equip- 
ment in numerous installations taking from 50 watts to 
150 watts each on rates of $2 or $3 per month. The cooker 
adopted in these experiments is one with an oven 19 x 174 
x18 in., containing two disc heating elements 64 in. in 
diameter, fitted at the top and bottom of an interior oven 
which is surrounded by insulating packing. Each heating 
element consists in each 50 watt unit of about 5 ft. of 
Driver-Hariis No. 33 nichrome wire. Of the tests made 
two may be cited as tvpical of the rest :— 


DINNER FoR Six PERSONS. 

Roast pork. 5 lb. ER "T .. 100 watts 
Apple sauce, on a 35-watt unit .. a 
Six cup custards .. - T .. 100 watts 
Baked potatoes (slightly hard, longer 
time preferable) is . 100 watts 


3 hra 30 min. 
3 hrs. 

00 min. 
2 hrs. 30 min. 


DINNER FOR Eraut PERSONS. 


Roast lamb, 4} lb. Y, T . 100 watts 1l hr. 45 min. 
Meat pie, from previous day's [rish stew 100 watts l hr. 15 min. 
Marble cake . 100 watts 1 hr. 
Tomato sauce  .. is . 100 watts 15 min. 
Mashed turnips and potatoes 90 watts 3 hrs. 


At three half-pence per kw.-hour, the cost, it will be 
seen, is astonishingly small. 


Tungsten Lamp Life of 2900, hours. 


On the subject of energv-saving devices, there was an 
interesting discussion at the Chicago Electric Club last week, 
at which Mr. C. W. Bender, of the National Electric Lamp 
Association of Cleveland, described the new '' Zokul " 
lamp—the name specifically applied to the tungsten 
lamps the filaments of which are of drawn wire. These 
filaments are drawn through diamond dies. and the lamps 
containing them are now available in onlv the 15-watt, 
25-watt, 30-watt and 40-watt sizes, designed to burn on 
30-volt and 60-volt circuits, principally for train lighting. 
The 110-volt, 220-volt and series Zokul lamps are not quite 
ready for the market, although it is expected that they will 
be in a few months. Experience with these drawn-wire 
lamps on low-voltage circuits has been very satisfactorv, 
according to Mr. Bender. The filaments are about five 
times as strong as squirted tungsten filaments. They have 
a life of 1,500 hours or more. In the experimental 110-volt 
lamps of this type it is found that after burning 1,5(0 
hours nearly the entire length of the filament 1s ductile. 
However, small sections of the filament are found to be 
still fragile, and when the entire filament 1s made as strong 
as nearly all of it is now the commercial Zokul lamp will 
be ready for the market. Mr. Bender expressed himself 
as opposed to low-voltage lamps for commercial or residence 
lighting. He said this practice involves the additional 
expense of a transformer, and is not generally to be com- - 
mended for ordinary lighting situations. He thought that 
customers who have been using carbon lamps are willing 
generally to spend about the same money for lighting 
providing they can get a greater amount of illumination 
in return for it by the use ofthe modern lamps. Speaking of 
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the ordinary tungsten, or Mazda, lamps, he said their 
hfe has been found to range from 2,100 hours to 2,900 hours 
or more. Within three or four months it is hoped that the 
electric industry will have at its disposal a tungsten lamp 
with a filament which it will not be possible to break in 
anv ordinarv service. 


Electric Vehicle Progress. 


Dealing in its annual review of electrical progress with 
the advance made by the electrically-propelled vehicle, 


the `“ Electrical. World " of this city observes that the. 


lingering suspicion as to the actual inerit of the electric 
vehicle may now be said to have disappeared from the 
minds of all whose opinion is worth considering. Through 
gradual improvement the transportable lead battery has 
been brought to a state justifying the claim that with 
ordinary care, it now amplv fulfils the practical require- 
ments for vehicular service ; and the new alkali battery 
has in service sustained to a high degree the claims made 
for it. There are thus now two distinct types of trans- 
portable storage batteries to be confidently counted on in 
developing an electric vehicle industry which, in a few years, 
should take a place among the more important branches 
of electrical application. That such a prediction of large 
development is warranted is shown, savs the ©“ World," 
by what has already been accomplished in cities where 
intelligent and well-organised effort has been made toward 
advancing the electric vehicle. * We need only point to the 
examples of Cleveland and Rochester, Toledo and Washing- 
ton, and among small cities, of Rockford, Ill. The first 
stage appears to be the cultivation of the pleasure vehicle, 
and success had been met in this field by avoiding com- 
petition with the gasoline touring car and concentrating 
on the superioritv of the electric vehicle for urban service. 
In time relay stations will enable the latter to compete 
with the gasoline car, but the idea of such competition 
should at present be kept in the background. While the 
field for the pleasure vehicle is one of great profit in itself 
both to the manufacturer and to the central station, it 1s. 
so far as relates to large cities and great manufacturing 
centres, secondary to the opportunity for the electric 
wagon and truck. It is in this branch that the electric 
vehicle will finally meet its greatest development, though 
necessarily progress will at first he relatively slower than 
in the introduction of the pleasure vehicle owing to the 
revolutionary nature of a change affecting an industry 
for centuries hitched to the horse and with which much 
capital and a large army of labour are associated." 


Storage Battery Cars. 


In this connection it is interesting to note that in lus 
recent report to the Third Avenue Railway Company, the 
General Manager, Mr. F. W. Wlutridge, said: " I have 
made many experiments to find a self-propelling car, and 
have now had built in our own shops twenty-five cars 
which we have equipped with batteries furnished. by the 
Gould Storage Battery Company. So far these cars have 
worked in a perfectly satisfactory manner. As a substitute 
for horse cars I have been using them now for three months 
on the 110th Street line. While this line was operated with 
horse cars it produced 75 cents to SI per day per car, and 
now it is averaging between S40 and S50 a dav. I do not 
feel justified in spending any larger sum on these cars until 
they have been through the winter and we have had a 
longer period for testing them. but if they are as successful 
as it now appears I propose to replace all of the horse cars 
on the Third Avenue svstem with this character of storage 
battery cars." 

Voltage Wave Distortion. 


The correspondence concerning Professor — Kinsloe's 
recent experiments and the conclusions to which they 
brought him is still in active progress. Dr. Clayton Sharp, 
of the New York Electrical Testing Laboratories, now 
gives the result of some special experiments made in the 
Laboratories to decide the question raised by Professor 
Kinsloe as to whether a lamp will give the same candle 
power when burned at the same effective voltage on the 
two-wave forms. Using a harmonic generator set, a sine 
wave of 60 cycles frequency was obtained and also a 
triple-frequency harmonic of approximately one-third the 
amplitude of the fundamental. This harmonic was im- 
pressed upon the sine wave in such a way as to make a 
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much more pronounced peak than Professor Kinsloe had 
in his tests. Various lamps were measured with the sine 
wave, with the peaked wave and with a re-entrant top 
wave produced by reversing the phase of a triple harmonic. 
The lamps measured comprised not only carbon and “ gem " 
lamps, but also a 20-watt tungsten lamp, which has the 
finest filament which 1s produced commercially to-day, as 
well as a regular G0-watt tungsten lamp having a coarser 
filament. The voltage on these lamps was adjusted to the 
same value with a Weston alternating-current-direct- 
current voltmeter containing no iron. A wattmeter was 
also included in the circuit. The results are summarised 
in the following table :— i 


| SINE WAVE, | RE- ENTRANT 


PEAKED 
60 CYCLES. TOP WAVE. WAVE. 
Type of Lamp. | Volts, ;——— ———|———|——— ——— 
Watt | Watt' Watt- 


meter Candle, meter ;Candle| meter Candle 
Read-|Power.| Read-|Power.| Read-|Power. 
ing. ing. ing. 

16-c.p. carbon 110 | 35.23, 16.0 | 35.23, 16.0 : 35-23] 16.0 
20-c.p. " gem " ..| 110 ! 27.76| 13.5 | 27.76 | 13.5 | 27.76 | 13.5 
20-watt tungsten | J10 | 13.38| 11.77| 13.38) 11.7. | 13.38| 11.75 
60-watt tungsten 110 | 33.05 | 42.05! 33.05} 42.5 | 33.05) 42.44 


Dr. Clayton Sharp points out that these results are 
directly at variance with the results of the initial measure- 
ments of the Jamps as shown by Professor Kinsloe. He 
found, for instance, that changing a carbon lamp from 
sine to peaked wave reduced its candle-power from 17-1 
to 15-8. A similar effect was found in the other tests. The 
life curve was in each case consistent with the initial 
measurements. The initial measurements, however, were 
evidently greatly in error since he should have got the 
same candle-power on either wave-form. It follows clearly 
enough that whatever error was made in the initial measure- 
ments has been carried throughout the tests. It is clear, 
Dr. Sharp adds, that, whatever may have been the reason 
for the shorter life of lamps on peaked wave which Pro- 
fessor Kinsloe observed, the erroneous character of the 
measurements which he adduces in support of his con- 
clusions makes it necessary, in view of all other information 
regarding the performance of lamps, to conclude that the 
reduction in life was in itself a result of some faulty ex- 
perimental arrangement similar in character to that which 
vitiated all of his electrical or photometrical measurements, 


. General Electric Experiments. 


Mr. L. T. Robinson, of Schenectady, also makes a con- 
tribution to the discussion in an interesting letter in which, 
taking Professor Kinsloe's statement that “no effort was 
made to obtain voltage regulation, but it must be borne in 
mind that the two waves were obtained from the same 
alternator and the tests were conducted simultaneously, so 
that anv fluctuation in one wave was accompanied by a 
similar variation in the other," he gives his reasons for 
believing that Professor Kinsloe's conclusion is incorrect. 
He savs that the saturated iron reactance which causes 
the peaked wave also causes the regulation on the distorted 
circuit to be much poorer than the regulation on the 
machine. Without knowledge of just what arrangements 
were employed, it cannot. be stated how much the regulation 
of the distorted circuit would be affected, but it might be 
twice as bad as that on the machine—possibly less, possibly 
more. Shortly after the first reading of Professor Kinsloe's 
articles the possible effect of wave-form in connection with 
temperature variation was made the subject of experiment 
in the General Electric standardising laboratory to deter- 
mine whether there was any large variation of resistance 
in * Mazda " lamps during a voltage cycle. None was 
apparent. A 25-watt lamp and 25-cycle circuit were 
chosen to get the largest possible change of temperature 
and resistance during a cycle. * Finding no large change, 
we knew that the lamp behaved like a resistance and that 
testing on various wave-shapes at the same watts con- 
sumption ix the same as testing at the same effective 
voltage. It was also shown that there is no large change 
of temperature in the filament throughout the cycle.” 
Mr. Robinson adds that in order to be certain that the 
candle-power was the same on any wave-shape, eleven 
40-watt ‘ Mazda " lanrps were tried in the General Electric 
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research laboratory on various circuits with the following 
result: Direct-current, 3&2 c.p.; sine wave, 38-1 c.p. ; 
peaked-wave machine (7 crest. factor," 1:51), 384 c.p. ; 
wave distorted. by saturated reactance (7 crest. factor," 
1 7o, 082 ep. 


International Electrical Standards. 


At the recent meeting at. Minneapolis of the American 
Association. for the Advancement of Science, Dr. E. B. 
Rosa, of the Bureau of Standards, made announcement of 
the changes which are being made in the electrical stan- 
dards as a result of the meetings held in the spring of last 
vear at Washington where the whole subject was ex- 
haustively discussed by representatives of the various 
national standardizing laboratories. Dr. Rosa remarked 
that at the London conference on electrical standards in 
V8, it was decided that the ohm and ampere should. be 
the fundamental units and these were concretely defined. 
The value of the volt was to be determined from these and 
thus fix the value of the Weston cell, which was adopted 
asa working standard. The realisation of these definitions 
in different. national laboratories results in slight dis- 
crepancies, but a meeting of representatives of the national 
standardizing laboratories in Washington last | spring 
agreed upon the adjustment of these and upon specifi- 
cations for the silver coulometer and for the standard cell. 
As a result of this work there has been an international 
avreement to assign the value of 1-018380 volts to the 
cadmium saturated cell at a temperature of 20° centigrade. 
The values heretofore used have been as follows: United 
States Bureau of Standards, 10191; English National 
Physical Laboratory, 10181; German Reichsanstalt, 
LOIS. The result of this action is to increase the value of 
the standards representing the volt and ampere at the 
Bureau of Standards by 0-08°¢. The value of the watt 
which is derived from these two units is therefore increased 
by 0-16°,. an amount which is quite appreciable in indicat- 
ing instruments. Commenting on Dr. Rosa's announce- 
ment, the " Electrical Review and Western Electrician ” 
observes that the changes in the standards for the volt 
and the ampere are too small in value appreciably to affect 
engineering measurements made upon current or voltage. 
The value of the standard for power measurement, how- 
ever. is affected to twice tlie extent of the other standards 
and the amount is sufficient to be read upon most indicating 
wattmeters. The calibration. of these instruments will 
consequently be thrown out by more than one-tenth of a 
division. It will be necessary for all those making use of 
petentiometers and other accurate measuring instruments 
to make an adjustment in the apparatus corresponding to 
the change made inthe standard, or else to make a suitable 
correction whenever measurements are being made. In 
most measurements with watt-hour-meters, especially in 
the case of general supply meters, the change may be 
neglected since most of these instruments are not depended 
upon for an accuracy equal to the change involved. 


Current Items. 


A wireless telegraphy operator of St. Paul, Mr. P. Daley 
has succeeded in starting an automobile by wireless, the 
sending instrument being more than 300 ft. from the 
automobile. Daley was experimenting with the wireless 
instrument which is to be exhibited at the automobile 
show at the St. Paul Armoury. Theidea struck him that 
the cast aluminium bodv of an automobile might serve as 
a receiving station for wireless waves. The auto was driven 
to the front entrance of the Armoury and Daley's instru- 
ment was at the opposite end. Suddenly the occupant of 
the car felt a jarring, and without a moment's hesitation 
the enyine of his machine began running. He turned on 
the power, ran around the block and came back to express 
his astonishment and to congratulate Mr. Daley. The 
engine of the automobile had been set so that it would 
start from compression, and the spark was released by the 
wireless current. 

According to an announcement made by the Canadian 
Pacitic, 2,000 miles more of telephone wires are to replace 
the telegraph system now used in operating trains. It has 
been found that trains can be operated with greater safety 
with the telephone than by telegraph. 
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WEST HAM ELECTRICITY SUPPLY. 

The fifth annual dinner in connection with the electricity 
supply department of the West. Ham Corporation. took 
place on Thursday, January 26, at the Holborn Restaurant. 
Mr. H. H. Couzens, Borough Electrical Engineer, presided. 
Among those present we noted: The Deputy Mavor 
(Councillor Davis). Alderman Littler, Alderman. Ivey, 
Councillor Croot (Chairman of the Electricity and Tram- 
ways Committee), Mr. H. E. Blain (Tramways Manager). 
Mr. Farndon, Mr. W. T. Edgerton, Mr. W. T. Hellaby, Mr. 
W. B. Johnson, Mr. W. A. Gilbert, Mr. Burrough, Mr. 
Lambert, Mr. C. Rocklev, Mr. A. H. Seabrook (Borough 
Electrical. Engineer, Marvlebone), Mr. Hind, Mr. H. H. 
Holmes, Mr. Bond (Battersea), Mr. Hornby (Messrs. Siemens 
Bros., Ltd.), Mr. Summerhill (British Westinghouse Com- 
pany), Mr. Fletcher (General Electrie Company), Mr. H. 
Berry (Berry, Skinner & Company), Mr. D. Wilson (Bab- 
cock & Wilcox), Mr. W. Fletcher (Co-operative Wholesale 
Societv). The short toast list and brief speeches enabled 
the greater part of the time to be given over to music. 
excellent items. being. rendered. by Miss Carrie Herwin. 
Miss Ruby Wilson, Miss Elsie Steadman, Ben Lawes, Fred 
Rome, F. W. Tagg, F. Tage, and Will Collins. 

After the loval toast had been submitted by the chairman 
and duly honoured, Mr. W. Fletcher (Wholesale Co-opera- 
tive Society), proposed the toast “ The Mayor and Corpora- 
tion of West Ham." Mr. Fletcher in the course of his 
remarks said that two vears avo when proposing a similar 
toast. he ventured to remark that the action of the elec- 
tricity. of West Ham would have the effect of 
increasing the manufactures in the Borough of West Ham. 
He now felt confident that his prophecy was coming true, 
and he could tell them that the firm with which he was 
associated had been obliged to put up two more factories. 
He felt certain. that in the future more manufacturers 
would realise the potentialities of West Ham as the Govern- 
ment had done in the matter of Dreadnoughts. It was 
gratifying to know that the West Ham Corporation had 
contributed verv largelv to the speedv work which had 
been done by the Thames vard. The toast was associated 
with the name of the Deputy Mayor, who, in replving, said 
he believed. that the chairman could. supply as many 
factories as liked to come with current. 

Councillor Croot proposed the toast of ** The Electricity 
Department," remarking that it was a great pleasure for 
him to be able to do so. He did so for two reasons, the first 
being that he strongly believed. in municipal enterprise, 
and, secondly, as Chairman of the Electricity Committee 
he wanted the department to be a greater success than it 
had been in the past. The toast was associated with the 
name of the Chairman (Mr. Couzens), who, in the course 
of his remarks, said that on occasions of this kind it was 
the custom of the Chairman to sav a few words on the 
present and future position of the undertaking ; but he 
was afraid if he said anvthing particularly good about it 
something might happen. With regard to the present 
financial year, he could tell them that the units sold for 
the nine months ending December, amounted to 164 
million units, which was an increase of 31 million on the 
corresponding period of the previous year, being an increase 
of about 20?,. The increase for lighting and power pur- 
poses was 12 and 30°) respectively. With regard to the 
financial position during the same period, he was glad to 
sav that there was a very material mprovement—ap- 
proximately £4,000. For the nine months the sales had 
been £10,500, which was an increase of about £700. Mr. 
Couzens also stated there were several new comers who 
had settled in West Hain, with a view to getting current, 
including Messrs. Venesta, Ltd., Milner's Safe Company, 
Cowper Coles, The Electric Machinery Company, who 
were making machines that were previously made abroad, 
and there was room for many more being attracted to 
West Ham by reason of its water and transit facilities and 
cheap electricity supply. The Chairman also expressed his 
gratitude to the whole of the staff, and he could assure the 
Corporation that they were thoroughly loval to the interests 
of the department, and would do all in their power to 
make it a greater success in the future than it had been in 
the past. 

The Dinner Committee are to be congratulated upon 
the excellent manner wí which, the) arrangements were 
carried. out. 
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Business Notes and News. 


LIGHTING AND GENERAL. 
HOME. 


CHESTERFIELD.—A reorganisation of the electricity equip- 
ment of the Devonshire Iron Works Company is taking place. 
The plant at the Devonshire Works is being increased and will 
ultimately supply current for lighting ard all kinds of work 
in the Hartington, Ireland, Seymour, ard Markham No. 1 and 2 
pits. It claimed that when completed this will form the largest 
private electrical plant in the country. 


CLITHEROE.—Consideration of the Electric Lighting Order 
has been deferred by the Gasworks Committee, the Mayor, 
Alderman Roberts, Councillors Garnett and Parker being ap- 
pointed tó secure information as to undertakings in other 
towns similar in size to Clitheroe. 


DoncasTER.—The Corporation have under consideration a 
proposal] to raise £12,000 for additional plant for the Electricity 
Works to meet contemplated tramway cxtensions. 


DUNMANWAY.—The town is now lit by electricity, the instal- 
lation having been carried out by Mr. Gillspie. 


HEywoop.—A Local Government Board inquiry has been 
held into the application of the Town Council to borrow £4,355 
for purposes of the electricity department. This includes pro- 
vision for mains and services for the next three years. 


PONTYPRIDD.—It has been decided to allow special terms to 
large consumers at the following rates: 150 units per week at 
214d., 150 at 21d., and all over at 2d. ; minimum, £2 per week. 


WINCHESTER.—The Winchester Electric Light & Power Com- 
pany have had. à meeting to approve of the agreement with the 
Corporation for the purchare by the latter of their undertakirg. 
The ordinary general meeting for the approval of accounts and 
payment of dividend will be held in March, and another meeting 
will be held, when the transfer is completed, for the winding up 
of the company and the distribution of the assets. As far as can 
be ascertaired at present sharcholders, says the notice, may 
expect a return of about £6 10s. for each £5 share. 


OVERSEAS. 


BvENos ArgEs.— The Argentine Government have authorised 
Dirección Gereral de Correos y Telégrafos to erect 13 telegraph 
lines in various parts of the Republic and to lay a cable, con- 
sisting of three conductors, to Montevideo. The total cost 
amounts to 501,696 pesos (about £44,000). In connection with 
the above work the “ Dirección" is empowered to purchase, 
through the Argentine Legation in London, cable materia!, 
telegraph apparatus, insulators ard galvanised wire, at ai 
approximate total cost of 196,600 pesos (about £17,000). About 
half of this sum is for cable material. 


CoPENFAGEN.— The Island of Seeland Telephone Company 
proposes to extend its telephone service, and, in order to cover 
the expense involved, has applied for powers to raise its tele- 
phone rates. Should the company obtain, as is considered 
probable, the requisite permission, steps will be at once taken 
to procure the necessary telephone cable and other material. 


MExico.—A contract has been signed between the Mexican 
Government and the Sociedad Arocena y Urrutia for the use 
for irrigation purposes of water from the river Nazas in the 
"tate of Coahuila. The concessionaire company is authorised 
to take not more than 50,000 litres of water per second. It may 
eet up telegraph and telephone lines on the works for its private 
use. Work must be begun within two years from the date of 
the publication of the contract, and be completed within seven 
years from that time. Machinery, etc. for the work may be 
imported, once only, free of duty. It should be stated that a 
rew law has been passed dealing with the utilisation of waters 
which come under Federal jurisdiction. The law prescribes the 
conditions under which concessions will be granted by the Federal 
authoritics for the purpose of water supply works, irrigation, 
hydro-electric undertakings, reclaiming lands, and other indus- 
trial purposes. 


TRACTION. 
HOME. 


BniGHTON.—AÀ petition signed by about 250 tradesmen re- 
siding or carrying on business along the route of the proposed 
railless electric trolley car scheme, has been presented to the 
Town Council, urging upon that body the desirability of support- 
irg the Bill for the following reasons: (1) The scheme will 
afford a rapid and silent means of communication between the 
east and west of Brighton, ard also between Brighton and the 
districts to the east and west of it ; (2) It obviates the necessity of 
laving down tram lines, which are not suitable for our streets, 
while affording an equally rapid means of communication with- 
out the noise and obstruction inseparable from ordinary tram- 
wavs; (3) We understand that this system has been in use in 
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Vienna and other places on the Continent for several years past, 
80 that it has passed the experimental stage. 


Croypon.—The Rural District Council propose to join with 
the Surrey County Council in opposing the Croydon and Southern 
District Railless Electric Traction Bill. 


Dunoon.—Progress is, it is said, being made in the nego- 
tiations between the Town Council and the tramway company 
promoters. 


HacKNEY.—The Borough Council propose to oppose the 


London County Council Tramways and Improvements Bill, 


which provides for a single line along King Edward-road from 
Mare-street to Lauriston-road, a single line along Victoria Park- 
road, a double line along Engletield-road, and Stamford-road 
from Essex-road to Kingsland-road, and the reconstruction of 
the existing tramway along Dalston-lane and Graham-road 
from Kingsland-road to Mare-street, on the ground that the 
Victoria Park line is too far south to be of much good. 


PonTRUSH.—4A public inquiry under the Commissioners of 
Public Works has been held into the proposal to extend the 
Giant's Causeway tramway. s 


OVERSEAS. 


JOHANNESBURG.—The town Electrical Engineer has invented 
and constructed a model of a piece of mechanism for showing 
the position of tramcara on the whole or any portion of an 
electric tramway system. 


Maprip.—The Ministry of Railways have granted to the 
Compañia General de Tranvías de Valencia a concession for the 
construction and working of an electric tramway from Catarroja 
to Silla (Valencia). 


COMPANIES' MEETINGS AND REPORTS. 
| EDINBURGH AND DISTRICT TRAMS. 
At the seventeenth annual meeting of this company, 
held on Friday last, the following report was adopted : 


The total receipts for the year to December 3l. were 
£281,144, and the total expenditure £254,309, leaving a 


profit of £26,835, an increase of £2,655 as compared with - 


1909. The sum at the credit of the Preference shareholders 
is £4,383. The directors recommend that this sum should 
be dealt with as follows :—In payment of Ordinary dividend 
for the half-year to December 31, at the rate of 54° per 
annum, £2,062; in payment of additional dividend of 39; 
for the year to December 31, £2,250: and in carrying 
forward to the credit of the Preference shareholders, £70. 
The sum at the credit of the Deferred shareholders is 
£5,668. The directors recommend that this sum should be 
dealt with as follows :—In payment of a dividend of 309; 
for the year, £5,250, carrying forward to the credit of the 
Deferred shareholders £418. Since the last report the 
company have entered into an agreement with the corpora- 
tion to work the new electric line at Slateford-road, between 
Ardmillan-terrace and the Cattle and Corn Markets. This 
line was opened for traffic on June 8. The chairman stated 
that the Slateford extension had so far been run at a loss 
of £614, and would probably entail a loss of £1,000 a year, 
though this would diminish gradually. He said that the 
Edinburgh trams carried the city's population 188 times 
during the year, being only surpassed by Glasgow, which 
carried its population 212 times in the year. 


URBAN ELECTRIC SUPPLY. | 

An extraordinary general meeting was held last week at 
Salisbury House, under the presidency of Mr. P. D. Tuckett, 
for the purpose of approving of a draft agreement intended 
to be made between the company and Edmondsons’ Elec- 
tricity Corporation (Ltd.). 

The chairman said that the meeting was held in accord- 
ance with a promise which he made at the last 
meeting that any new agreement with Edmondsons 
Electricity Company should be submitted to the 
shareholders. The directors had the power to carry 
out the arrangement without reference to the shareholders. 
but they preferred to have their criticism and approval, 
The arrangement which had hitherto existed with Edmond- 
sons’ as to management and guarantee of dividend expired 
in December last, and it was needful to come to some settle- 
ment for the future. He dealt with the;possible alternatives 
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and said that the directors had decided that they could 
not do better than except the offer made for the con- 
tinnance by Edimiondsons of the management. of thie 
company. The terms were three in number, viz.: (1) 
That Edmondsons’ were to continue the management of 
the company’s undertakings for an inclusive annual pay- 
ment of £2.000; (2) That Edmondsons’ should carry out 
all new construction work at cost price, plus 10°; and 
(3) that. Edimondsons’ should finance the company to the 
extent. of £100,000 as and when required, accepting in 
satisfaction of such further advance either First Debenture 
Stock at the market price at the date when the advance 
was made, or 25", of Second Mortgage Income Debenture 
Stock at 5 points below such price... Proceeding, the chair- 
man dealt with the question of capital reduction and said 
that while the directors would have liked to deal with the 
matter at the present time they had reluctantly come to 
the conclusion that it was desirable that the matter should 
be postponed. It was proposed that the dividends on both 
classes of shares should. be paid on April 1 next up to 
December 31 last. After that date he was sorry to say 
that he could. hold out no hope to the Ordinary. share- 
holders of a dividend for several vears. As to the Pre- 
ference dividend they proposed. that its payment should 
remain in abeyance until the accounts of the current vear 
were avatlable in 1912. That would mean that this vear 
the October distribution would be withheld. The business 
was, he said. progressive, and there was no need for the 
shareholders to take an unnecessarily pessimistic view of 
the future. 


A brief discussion ensued and the new agreement was 
unanimously approved by the meeting. 


. 


HIGH-PRESSURE AND LONG-DISTANCE 
TRANSMISSION. 


We give below the discussion which. took place on 
Thursday. January 26, at the Institution of Electrical 
Engineers, when papers by Mr. Wm. T. Tavlor on ‘* Modern 
Long-Distance Transmission of Electrical Energy,” and bv 
Messrs. R. Borlase Matthews and C. T. Wilkinson on 
'* Extra High-Tension Transmission Lines," were read :— 


Dr. Jackson (President of the American Institute of 
Electrical. Engineers). upon being called upon to open the 
discussion, said that it was a peculiar pleasure to him to 
be present as the subject of high-tension transmission was 
one of great interest to America. This interest was due to 
the fact that the great water powers of the nation were 
needed, and were needed in places that in many instances 
were very far removed from the water powers themselves. 
America. also had a large number of coal mines, but the 
country was a large one and the coal mines were again, 
in a gTeat many instances, remote from the important. centres 
of manufacture and other centres of utilisation. Evervone 
would admit that, perhaps, the cheapest method of getting the 
powertothe manufacturing centres would be by means of rail- 
way waeeons, but in many cases thev had not that provision 
on hand. Now, however, that steam railroads were ap- 
parently moving rapidly towards electrification it was 
thought that great power generating plants could be erected 
at various intervals with a steam turbine generating 
station near the coal mines, which would be utilised to 
wll power to the railways and the manufacturing centres, 
in conjunction. with the water powers, thus bringing 
ultimately into service an almost universal system. Alter- 
nating current would: always plav a large part for the pur- 
pose of high voltage transmission, as it was so easy to 
wind very large generators with quite high voltages, so 
that the current would be within reason for the purpose of 
control in the switch house. It was also verv easv to 
transform alternating current to a verv high voltage and 
then r--transformit at anv convenient point forsub-stations. 
He had every confidence in the ability of the engineers of 
the world to make the necessary discoveries and inven- 
tions to carry power transmission on to a verv much wider 
bunt than it had vet reached, but there was a great deal 
Yo be done before electrical transmission at high voltages 
hecame a staple engineering process. 


Mr. WELLBoUtRNE thought the papers were slightly 


misnamed, as they seemed to take it for granted that the 
high-tension transmission was by overhead lines and there 
was no question of transmission of power by means of 
cables. There were makers on this side of the Atlantic 
who were prepared to build cables for 30,000 volts alter- 
nating-current three-phase transmission, or for direct- 
current transmission of 100,000 volts. The most important 
pomt was for them to consider what was the effect. of the 
papers on. English. practice. Of course, in the neighbour- 
hood of London there was very little of it, but in other 
parts of the country, such as Newcastle and Durham there 
was a considerable amount of pole line work being carried 
out, up to the present by creosoted wooden poles, the 
average life of which was given as 12 vears. He thought 
that that referred to untreated poles only, because in 
England they were using well seasoned. creosoted poles 
and the life was nearly 25 vears. Neither of the papers 
dealt with the automatic protection of the lines in the 
event of a fault. In this country both for underground 
and overhead svstems the most protected gear was being 
used extensively. This gear gave instantaneous isolation 
of a faulty section and operated within one-twentieth of a 
second of the fault occurring, the line being cut out long 
before any synchronous plant could run out of step. A 
very controversial point was raised by both papers on the 
use of the longitudinal earth wire, both papers taking it 
for granted that that was the most useful practice, but it 
was a point upon which great differences existed. He 
agreed with the earth wire for mechanical reasons and 
also for binding together the poles, and for earthing pur- 


poses for the prevention of shock in the case of a break- 


down of an insulator, but unless the earth wire was of the 
same material as the line wire itself he, thought it verv 
unsuitable, except where a galvanised wire was put up 
above covered with aluminium. He had looked for some 
information in the papers on the use of aluminium con- 
ductors, but could not find very much. An outstanding 
feature of 1910 was the prominence and recognition 
obtained by aluminium. A good deal of pole line work 
was being done in this country with this metal, which 
experience showed behaved very well indeed. The authors 
of the first paper stated that it could be taken for granted 
that the accumulation of sleet and snow on aluminium and 
copper wires were the same, but from the experience of a 
prominent Canadian engineer whom he knew, and who 
used aluminium transmission lines. it appeared that 
aluminium did not collect so much as the copper wire did. 


The meeting was then adjourned until February 9. 
when the discussion on the above papers will be resumed. 


THE RISE OF ELECTRIC TRAMWAYS. 


A White Paper was issued last week giv ing returns in 
respect of tramways and light railways in “the United 
Kingdom for 1909-10. Since the vear 1878 the route 
length of the lines owned bv local bodies and companies 
open for traffic in the United Kingdom has increased from 
269 miles to 2,562 miles; the capital expenditure from 
£4,207,350 to £73,941,659; the number of passengers 
carried from 146 millions to 2,743 DNE and the net 
receipts from £230,956 to £4,945,78 


Of the total of 1,710 miles of line m by local authori- 
ties, 1,503 miles are worked bv those authorities. them- 
selves or (in a few cases) bv other local authorities leasing 
from them, and the remaining 207 miles by leasing com- 
panies. In 1908-9 the route mileage open of electric lines 
was 2,360 miles out of a total of 2,526 ; this vear it is 
2,429 miles out of 2,562. The mileage worked ‘otherwise 
than bv electric traction has thus further diminished from 
166 miles to 133 miles. Of the 300 undertakings 176 belong 
to local authorities and 124 to companies or other parties. 
The net receipts of local authorities who work tramwav 
undertakings belonging to them. or leased from other local 
authorities, amounted to £3.600.19! on the vear's traffic, 
and thev applied £1,111,888 towards the reduction of 
tramwav debt and £346,274 in relief of rates, while carry- 
ing £761,646 to reserve and renewal funds. [n the case of 
four local authorities and. eight. companies, the returns 
show an excess. of workimg expenditire(éver gross receipts. 


IQII. 
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Electrical Contractors' Section. 


A Survey of New Things and Business Prospects. 


BgyOo"UPxOI3. 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 189, Fleet Street, London, B.C. 


CONTRACTS. 


BATTERSEA BOROUGH COUNCIL. 


The Council invite tenders for the supply of the under- 
mentioned materials for the Electricity Department, for one year 
from April 1 next :— 

Coal. 

Oils, &c. 

Engine room stores. 

Carbons for arc lamps. 

Electricity meters. 

Cables, &e. 

Nernst lamps and globes. 

Service joint boxes, &c. 

Carbon filament lamps. 

Metallic filament lamps. 
11. Ironmongery, tools, &c. 

Forms of tender may be obtained (on and after Saturday, 
February +), of the Electrical Engineer, Electricity Station, 
Lombard-road, Battersea, and no tender will be considered unless 
made on such form. 

Persons tenderirg must pay the Trade Union rate of wages in 
all depart ments. 

Additional copies of forms of tender may be obtained upon 
payment of 2s. 6d. each. 

Tenders sealed and endorsed “ Tender for must be 
delivered to me at the Town Hall, Battersea, 5. W., by 3 p.m. 
on Tuesday, February 14. 

By order, W. MARCUS WILKINS, 
Town Clerk. 


pt 
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Town Hall. Battersea, S.W. 
January 31, 191l. 


STOCKTON-ON-TEES. 


— — — 


[39BOUSH OF 
ANNUAL SUPPLIES. 


The District Fund, Gas, and Electricity Committees of the 
Stockton-on- Tees Corporation invite TENDERS for the several 
ARTICLES and STORES required by them for the year ending 
March 31, 1912. ; 

Forms of Tender, Conditions of Contract, and all information 
may be obtained of the Borough Surveyor, Gas Manager, and 
Electrical Engineer. 

Persons desirous of Tendering should state the articles they 
desire to offer. 

Tenders, endorsed “Stores.” and also marked for the par- 
ticular Committee for which they are intended on priprted 
forms only, to be delivered to me not later than February 10. 
1911. 

The lowest or any Tender not necessarily accepted, and no 
guarantee will be given as to quantity required. 


*, 


ARTHUR B. CROSBY, 


Town Clerk. 


(By order) 


Stockton-on-Tees, 
January, 1911. 


CONTRACTS OPEN. 
HOME. 


BounNEMoUTH.—lhe Corporation Tramways Committee 

invite tenders for the supply for the year ending March 31, 1912, 
of iron and stecl ; iron and steel castings ; malleable iron and 
steel castings ; ironmongery ; bolts and nuts; glass; paints ; 
leather and rubber goods; electrical sundries; insulating 
materials. Specifications (5s) from the General Manager. 
February 13. 
P Grascow.— The Corporation invite tenders for the supply and 
erection complete of wiring and fittings required for the electric 
lighting of the first section of the new slaughter-houses, Hill- 
street. Copy of specifications from Engineer, Electricity Depart- 
ment, 75, Waterloo-street. February 6. 

Lreps.—The Corporation invite tenders for the supply 
of (A) the whole or part of about 35,000 tons of steam coal (small 
slack or smudge) required for the Electric Lighting Department 
during the year ending April 30, 1912 ; (B) Iron and steel bara, 


l | angles, plates, etc. ; (C) Gunmetal, copper, steel and iron 


castings ; (D) Bolts, nuts, screws, spanners, etc. ; (E) Wrought 
iron tubes, fittings, etc. ; (F) Copper bars, strip, plates, wire, 
etc. ; (G) Lead, and other plumbers’ material; (H) Tools, 
tinners’ and ironmongers’ sundries, and engineers’ furnishings 
(including packings, rubber goods, belting, gauge and other 
glasses, shovels, buckets, files, tools, tool steel, and sundry 
metals); (J) Oils, paints, varnishes, photographic materials, 
and chemists’ sundries ; (K) Cotton waste and wipers (bleached 
rags); (L) Ropes, twines, tarpaulin goods, ctc. ; (M) Brushes 
(sweeping, etc.) ; (N) India rubber covered cables, mains boxes 
and fittings, coal tar pitch, jointing and insulating materials, 
electric lamps, fittings, and sundries; (O) Glass (including 
guards, etc.) ; (P) Timber (including shafts, pattrasses, wood 
-bushes, ete.); (Q) Building materials (boiler, fire, and other 
bricks, cement, slag, sand, etc.) ; (R) Grey tapes, towels, etc. 
Particulars from Mr. H. Dickinson, manager of the Electricity 
Department. Feb. 21. 

LkEps.—The Corporation invite tenders for the supply of 
1,500 A.C. wattmeters, to be delivered on or before June 30, 
1912. Particulars from the manager, Electricity Department. 
June 16. 

LoxpoN (for Calcutta). —The directors of the Calcutta Electric 
Supply Corporation, Ltd., invite tenders for the supply, delivery 
and erection at their new sub-stations and at the Cossipore 
Station of (specification No. 11), combined H.T. and L.T. 
switchboards for the sub-stations, and (No. 12), switchboards 
for Cossipore. Specifications (42s.) from the Secretary, Salisbury 
House, London Wall, E.C. February 6. 

Loxpon, BaTrERsEA.— The Borough Council invite tenders 
for one year’s supply from April 1 :—(1) coal; (2) oils, etc; 
(3) engine room stores; (4) carbons for arc lamps; (5) elec- 
tricity meters ; (6) cables, ete. ; (7) Nernst lamps and globes ; 
(8) service joint boxes, etc. ; (9) carbon filament lamps; (10) 
metallic filament lamps ; (11) ironmongery, tools, ete. Forms from 
the Borough Electrical Engineer. February 14. 

SALFORD.—The Borough Council invite tenders for the under- 
mentioned materials for the Electricity Department: (1) 
Cables; (2) Cable accessories ; (3) Bitumen; (4) Cable con- 
duits, stoneware and fibre pipes, asphalte bridges, etc.; (5) 
Creosoted wood troughing and bends ; (6) Cement, lime, bricks, 
ete. ; (7) Service fuse boxes ; (8) Electricity meters ; (9) Maxi- 
mum demand indicators; (10) Gravity type ammeters ; (11) 
Circuit breakers ard ironclad switches; (12) Switches, fuses, 
and are lamp globes ; (13) Carbon filament glow lamps; (14) 
Are lamp carbons and motor carbon brushes; (15) Electric 
motors; (16) Motor starters; (17) Iron castings; (18) Brass 
and gun metal castings ; (19) Iron and steel bars, plates, etc. ; 
(20) Ironmongery ; (21) Wrought-iron tubes and fittings ; (22) 
Soda ash; (23) Drysalteries and chemists’ sundries; (24) 
Timber; (25) Wood fittings; (26) Engine-room stores; (27) 
Engine oils; (28) Carting; (29) Economiser cleaning ; (30) 
Removing cinders ; (31) Purchase and removal of empty casks ; 
(32) Window cleaning ; (33) Examination of weighing machines. 
Npecifications (10s. for each of 1, 4, 7, 8, 9. 10, 11, 15 and 18, 
and 2s. for each of the others) from the Borough Electrical 
Ergineer. February 13. 

STOCKTON-ON-TKES.— Corporation invite tenders for stores 
for Electricity Department for one year ending March 31, 1912. 
Particulars from the Borough Electrical Engineer. February 10. 

Turron.—The District Council invite tenders for the supply 
and erection of bare copper overhead mains, poles, ete., for 
electric lighting Bromley Cross area, Bradshaw-road, ete. 
Specifications (£10 105.) from the Electrical Engineer, Council 
Offices, Bromley Cross, near Bolton. February 20. 


OVERSEAS. 


ADRIANOPLE.—The Turkish Ministry of Public Works invite 
tenders for a concession for the construction and working of 
electric tramways in Adrianople, and for a concession for the 
provision of electric light in the Sandjak of Adrianople. The 


concessionaire will have the right to erect hydro-electric works 


on the banks of the rivers Maritza, Arda and ‘Tundja. Tenders, 
which will be opened on March 15, should be addressed to 
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INSULATING VARNISHES 


Which retain their high efficiency under 


the most severe working conditions. 


& BOX 


JOINTING COMPOUNDS 
COMPOUNDS. 
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ee 


MAJOR & CO. LTD. 
Sculcoates, 
HULL. 


“ Monsieur le Ministre du Commerce et des Travaux Publics,’ 
Constantinople. Local representation is essential in the case of 
Turkish Government contracts. 

BRisBANE.— Tenders will be received at the office of the 
Deputy Postmaster-General, Brisbane, up to noon on March 8, 
for the supply of measuring instruments (Schedule No. 143). A 
deposit of 5 per cent. on the first £1,000, and of 2} per cent. on 
the amount above that sum, will be required with each tender. 
Local representation is necessary. For copies of the specification 
and form of tender, application should be made to the High 
Commissioner in London for the Commonwealth of Australia, 
72, Victoria-street, S.W., where also preliminary deposits may 
be paid. A copy of the specification may be seen by British 
makers at the Commercial Intelligence Branch of the Board of 
Trade, 73, Basinghall-street, London, E.C. 

CoNsTANTINOPLE.— The Ministry of Public Works invite 
tenders for a concession for the construction and working of 
electric tramways in Adana, and for a concession for the dis- 
tribution of electrical energy in the vilayet of Adana. The 
Concessionaire will have the right to erect hydro-electric works 
on the banks of the Upper Seiboun Tchat River. Tenders, which 
will be opened on March 14, should be addressed to “‘ Monsieur 
le Ministre du Commerce et des Travaux Publics," Constantino- 
ple, from whom the conditions, etc., can be obtained on payment 
of 9s. Local representation is necessary. 

CoNsTANTINOPLE.— The Ministry of Agriculture, Mines and 
Forests, Constantinople, for the supply for the Cozli-Kilimli 
Railway of:—(1) 8,550 metres of Vignoles rails weighing 20 
kilogrammes per metre, with accessories for the same; (2) 
three locomotives of 125 h.p., with a gauge of 1:065 metre; 
(3) 98 coal trucks, of which 80 are to be brakeless and the rest 
provided with brakes. Delivery is to be made at Cozli or Kilimli 
not later than March 10 next. No date is mentioned to which 
tenders will be received. For further particulars application 
should be made to the above-mentioned Ministry. Local 
representation is necessary. 

MxLBoUvRNE.— Tenders will be reccived by the Postmaster 
General's Department, 51, Spring-street, Melbourne, up to noon 
on March 14, for the supply and erection of installations for 
wireless telegraphy on Thursday Island and on the coast of 
Papua. <A deposit of £100 will be required with each tender. 
Local representation is necessary. For copies of the specifications 
aod forms of tender in regard to both of the foregoing contracts, 
application should be made to the High Commissioner in London 
for the Commonwealth af Australia, 72, Victoria-street, S.W., 
where also preliminary deposits may be paid. 

MrrBocuNkE,.—The Deputy Postmaster-General, Melbourne, 
as follows :— (1) Up to 3 p.m. on February 28, for the supply of 
a motor generator and accumulators (Schedule No. 408). (2) Up 
to 3 p.m. on March 7, for the supply of 10,000 telephone pro- 
tectors (Schedule No. 431). A deposit of 5% on the first £1,000, 
and of 24°, on each £1,000 above that sum will be required with 
each tender. Local representation is necessary. For copies of the 
specifications and forms of tender in regard to both of the 
foregoing contracts, application should be made to the High 
Commissioner in Londo. for the Commonwealth of Australia, 
72, Victoria-street, S.W., where also preliminary deposits may 
be paid. Copies of the specifications may be seen by British 
makers at the Commercial Intelligence Branch of the Board of 
Trade, 73, Basinghall-street, London, E.C. 

MxLBoCRNE.— Tenders will be received as follows :—(1) at 
the office of the Deputy Postmaster-General, Melbourne, up 
to 3 p.m. on June 14, for the supply and installation at Ballarat 
of 12 sections of a branching multiple magneto lamp-signalling 
switchboard (Schedule No. 362) ; (2) at the office of the Deputy 
Postmaster-General, Adelaide, up to noon on June 14, for the 
supply of three sections of switchboard, common battery, 
multiple, and other switchboard equipment (Schedule No. 140). 
Preference will be given for early delivery and (in the case of (1) 


installation. A deposit of 5%, on the first £1,000, and of 249, 
on the amount above that sum, will be required with each 
tender. Local representation is necessary. s For copies of the 
specifications and forms of tender in regard to both of the 
foregoing contracts, application should be made to the High 
Commissioner in London for the Commonwealth of Australia, 
72 Victoria.street, S.W., where also preliminary deposits may 
be paid. 

PERTH.— Tenders are invited by the Minister of Public Works 
of Western Australia for the supply, delivery, and erection of 
electrical pumping machinery (Contract No. 75). Tenders 
will be received by the Hon. the Minister for Works, Public 
Works Office, Perth, Western Australia, up to February 28, 
1911. Copies of the condition of contract, etc., may be obtained, 
on payment of £1 Is., from the Contractor's Room, Public Works 
Office, Perth, Western Australia. ) 

Rio De JANEIRC.—The Brazilian Government invite tenders 
for the establishment of a telephone system between the towns 
of Rio de Janeiro and Sao Paulo and.other points at present 
without a telephone service. A deposit of 5,000 milreis (about 
£340) will be required to qualify tenders. Tenders, which will 
be opened on February 23, should be addressed to the “ Direc- 
toria Geral do Expediente, Ministerio da Viagao e Obras Pub- 
licas," Rio de Janeiro. 

San THOME, PonTUGUESE West ArhRICA.— The Munici- 
pality invite tenders for (5) the supply of electric light and 
ab pen 250 milreis (about £56). Town Hall, Jan Thomé. 

ch 25. 

Trecuci, RovMAN1A.— Tenders are invited for the installation 
of an electric lighting plant for the town of Tecuci. The upset 
price is put at 395,000 francs (£15,800), and 59, of this amount 
will be required to qualify tenders. Tenders, which will be 
opened on March 14, should be addressed to ** Monsieur le Maire, 
Conseil Municipal," Tecuci. 


TENDERS ACCEPTED. 


Banxi1NG.— Urban District Council. 400 kw. Diesee generating 
plant. Diesee Engine Company, Ltd., £5,260; battery and 
booster, D. P. Battery Company, Ltd., £570; switchboard, 
Electric Construction Company, £458 5s. ; overhead travelling 
crane, Vaughan & Sons, £258. 

BELrasT.— Harbour Commissioners. 100 tons tramway rails, 
P. & W. MacLellan, Glasgow. 

DEnBY.— Town Council. High tension cables, British Insulated 
& Helsby Cable Company, Ltd., £450 10s. 

HackKNEY.—Guardians. Installing telephones at the Infirmary, 
E. Lawrence & Sons, Wharf-road, London, E.C., £109. 

HasLINGpEN.—Guardians. Wiring and fittings for Infirmary, 
Simpson Bros., Hapton, £856 10s. 

KEIGHLEY.— Hospital Board. Motor ambulance, V. Ferrand, 
Bingley, £330. 

Lr&vTow.— Essex County Education Committee. Electric 
light installation, J. T. Halsey, Stratford, E., £425 2s. 6d. 

Lonpox, HorLLowav.—Post Office for H.M. Government. 
Electric lifts, Waygood & Company. 

Loxpow, S. E.—London County Council. Wiring and fittings 
for extension at chief Fire Brigade Station, Pinchin & Walton, 
52, Cannon-street, £460 17s. 


OPENINGS FOR TRADE. 
Plant, Wiring, Fittings, Accessories, etc. 


TOWN COUNCILS. 
Agreed upon. 
Glasgow : Wiring, fittings, &c., for slaughter-houses. W. W. 
Lackie, Electrical Engincer,/75, Waterloo-street, Glasgow. 
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Ipswich: Turbo-generator and condensing plant. F. Ayton, 
Electricity Supply Department. : 

Leeds: 1,500 A.C. wattmeters, general stores and materials 
for one year. H. Dickinson, 1, Whitehall-road. 

Portsmouth: Electrical goods stores, &c., for 12 months. 
Electrical Engineer, Gunwharf-road. 

Rawtenstall: H.T. switchboard. C. E. Stewart, Electricity 
Works, Cloughfold, rear Manchester. 

Salford: Supply of general stores. H. J. Hawkins, Electrical 
Engineer, Pendleton. 


RURAL, URBAN, AND DISTRICT COUNCILS. 
Agreed upon. 
Leek (Staffs.): D.C. dynamo and Diesel oil engine. R. M. 
Carr, Electricity Works. | 
Constructional and other work will shortly be carried out by of 
for the following authorities or firms. The amount mentioned 18 
the contract price 1n each case. 


Aberdeen: Co-operative Stores. Brown & Watt, architects, 
17, Union-terrace, Aberdeen—£2,000. | 

Balham : Picture Palace. Gilbert & Constanduras, architects, 
43, Finsbury-square. 

Bedworth (Warwick): Council School. 

Birkenhead: Masonic Hall. Ware & Bailey, architects, 
Exchange-street East, Liverpool. 

Black Notley (Essex): Hospital. G. Sharp, Halsted —£377. 

Chatham : Tamary additions. B. G. Medway, Croydon-- 
£1,400. 

Corstorphine (Scotland): New Church—£6,250. 


Doncaster: Palace Theatre. Ward & Ball, architects, Bir- 
mingham. 
Hanwell: Electric Theatre. G. Ravenshear. 1, Broadway, 


Ealing. 
Middlesbrough : Power House. Sir W. Arrol & Sons—£1,750. 
Newmarket: Technical Institute. H. J. Linzell, Newmarket — 
£979. 
. Paisley : Post Office. W. T. Oldrieve, Edinburgh—£13,000. 
Pitsea (Essex) : Council School. Brown Bros., Grays, Essex— 
£3,422 2s. | 
Watford : Methodist Church and Institute — £7,000. 


NOTES. 
Reliable Flashers. 

Up-to-date business people who have adopted electric 
lighting for their premises are generally on the look out 
for any devices that will reallv attract attention. This 
is usually found, among other contrivances, in the inter- 
mittent lighting of the lettering or decorative portions of 
signs. It is an excellent systein, because it is capable of 
so many variations and constant changes—variations that 
any painstaking wiring contractor can suggest and carry 
out. But the essential to success is the provision of a 
simple, automatic and reliable flasher. Just what is wanted 
will be found in the Caspar Patent Automatic Flashes, 
because they are simple in construction, reliable, quite safe 
and verv sharp in action. These are just the points that 
are wanted by business people. Messrs. Caspar & Company, 
who are experts in sign and facia designing and the manu- 
facture of electrically-illuminated advertising devices, 
always have a good supply of their automatic flashers, in 
different sizes and for low or high voltages. in hand. Their 
illustrated price list and descriptive folder should be applied 
for and kept on file. | 


Siemens’ New Telephone Nos. 


Messrs. Siemens Brothers Dynamo Works, Ltd., Incan- 
descent Lamp and Fittings Dept., Tyssen-street, Dalston. 
N.E., advise us that in future their '* Dalston 4 " line will 
be cancelled, this line having been replaced by three lines 
on the Dalston Exchange. With the three central lines 
there will be a range of six lines, the numbers being as 
follows :—Central 8387, 8388, 8389, and Dalston 2440 
(three lines). Many internal extensions have been made 
and it is hoped that these increased telephone facilities 
will enable their customers to communicate with them by 
telephone with ease. 


Drawing Office. 

Many of our readers may be glad to know the Moorgate 
Drawing Office, 63, Finsbury Pavement, E.C., is under 
the direct supervision of Mr. A. Ogilvy-Webb, C.E., who, 
indeed, gives personal attention to all designing. and 
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-special branch of Mr. Ogilvy-Webb's work. 


IQII. 


drawing work. The office is well equipped for turning out 
all kinds of engineering and mechanical tracings, drawings, 
and photo-prints. Lithography and engraving is also a 
We would 
mention that his office telephone number is 7695, London 
Wall. 


Siemens’ Cast-Iron Dividing Box. 


Messrs. Siemens Brothers & Company, Ltd., are supply- 
ing a special tvpe of cost-iron dividing box, for use in 
exposed positions, such as on overhead transmission poles, 
etc. The illustration shows one of these boxes attached to 
a wooden post. The incoming cable enters through a brass 
wiping gland and is connected to special angle fittings, 
from which bare copper rods are led out obliquely through 
substantial insulators at the bottom of the box. The 
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insulators are protected by a weather shed formation of 
the lower portion of the casting, which prevents the col- 
lection of snow or other conducting substances between 
the live terminals. The two halves of the casting are pro- 
vided with a machined facing, to ensure watertightness, 
and after the connections are completed, the whole box 1s 
filled with hard insulating compound. These boxes are 
supplied both for high tension and low tension work. 


CORONATION ILLUMINATIONS. 


The Associated Municipal Electrical Engineers (Greater 
London) have passed the following recommendation :— 
"That this Association. recommend that the charge for 
current for Coronation illumination he on the basis of one 
penny per unit, with a minimum connecting and discon- 
necting fee of 5s., and where the existing service is in- 
sufficient, the cost. of additional service.” 


LoxpoN ELECTRICAL ENGINEERS (Territorial Force). 
Orders for week ending February 11, 1911 :—Officer com- 
manding, Liuet.-Col. H. M. Leaf. Monday, February 6, 
* A" Co., Technical Drill. 7 to 10 p.m. Tuesday, February 
7, " B" Co., Technical Drill. 7 to 10 p.m. Thursday, 
February 9, * C | Co., Technical Drill. 7 to 10 p.m. Friday, 
Februarv 10, " D" Co.. Technical Drill, 7 to 10 p.m. 
(Signed) P. H. Campbell, Capt. R.E., Adjutant. 


WERE SUUM emt a St 


Owing to lack of space the continuation. of the article: 
* Interpoles in Svnehronous Converters” is unavoidably 
held over till next issue. 
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PATENTS. 
Magneto-Electric Machine for Cycle Lamps. 

12534 WO, C. Seninek, Coburg. The armature spindle com- 
prises two parts insulated from each other and running in 
ball bearings, either or each of which is insulated. Contact 
springs are mounted on the spindle parts, and make contact 
with conducting parts. The lamp is mounted directly upon 
the magnet. 


Ward Leonard System for Electric Motors. 

32110.—1910. NIEMENS NCHUCKERTWERKE, G.m.b.H., Berlin. 
The motor tield is connected in series with the generator 
field to direct current. mains of constant voltage. The 
strength of the generator and the motor field is intluenced 
bv an auxiliary dynamo the voltage of which depends upon 
the current in the armature of the main motor. The voltage 
of the generator or the auxiliary dynamo ean be regulated 
by hand through the controller. 


Electric Detonators for Submarine Blasting. 

2254.— 1910. Curtis & Harvey, Lro, & C. L. W. Sarru, 
London. A metal cap is provided which serves as a water- 
proof cap for the detonator. The whole detonator is var- 
nished after the cap has been fitted and the usual cement 
coat has been applied. 


Detecting Existence of Current in the Leads of Electrical 
Ignition Devices. 
23019.. 1910. In order to indicate the existence of current 
in leads of electrical devices for internal combustion engines, 
a buzzer is connected up in the leads. The spring carrying 
the buzzer contact serves as a parallel lead to the main 
circuit formed by the winding of the buzzer. 


Adjusting the Period of Ignition in Internal Combustion Engines. 

24637.— 1910. R. Bosco, Stuttgart. In order that the armature 
shaft and the driving shaft may be relatively adjusted in 
accordance with the pernod of ignition required for a par- 
ticular speed, the two shafts are guided in a slot by a ring 
und spring-controlled roller. 


Incandescent Electric Lamps. | 
24510. —1910. A. S. Kyicut, Newark, U.S.A. The apparatus 
for mounting the filament on its supporting frame is pro- 
vided with a device which opposes the movement of the 
filament towards the supporting frame so that the filament 
is maintained taut during the mounting operation. 


Electrica! Patents. 

21137.— 1909. Bruce PEEBLES & Company, Lro., & P. D. pk 
L4 Corr, Edinburgh. The axes of the brushes and the 
sixes and polarity of the poles are so arranged that the 
currents in the armature corresponding with the two ex- 
ternal circuits produce fields having the same axes as the 
main fields. Two series windings, one in each circuit, are 
arranged so that the joint action of the field windings and 
the tields produced by the armature current give the machine 
the desired characteristics. 


Ele:trle Switches for Starting Motors. 


29339.—]1909. F. BroapBent, London, E.C. The main rheostat 
or resistance varying arm controls a solenoid main switch 
the winding of which is so arranged that it cannot obtain 
current unintentionally after the operation of the stopping 
switch, and cannot be re-energised unless the pilot stopping 
witch is closed. 


Holder for Electric Conductors. 

29350..—]909. KEY ENGINEERING Company, Lrp., & L. NAGEL, 
London, E.C. The holder comprises a spring clip fitted 
with a prong or other means of attachment to a support. 
The spring clip firmly holds the electric conductor. 


Electrical Heating Apparatus, 

2:411. —1909. N. L. R. Price, Donnybrook, Ireland. Two 
metallic tubes are arranged one inside the other. An asbestos 
packiag separate the tubes and surrounds the heating wire, 
which is coiled round the inner tube. A series of tubes 
may be similarly arranged. 


Separators of Electrodes in Galvanic Batteries. 

29511. - 1909. H. F. JoeL, Forest Gate. The separators have 
perforated celluloid backings covered with a similarly 
perforated sheet of fabric. Strips of celluloid hold the two 
«uüubstances in place. The separator is claimed to be both 
"trong and light. 


Electrical Control of Dynamo Batteries. 

2w044..- 1900, L. SUNDERLAND & G. C. PILLINGER, Westminster. 
The wiring is so arranged that when the lamps are switched 
on current is Obtained from accumulators. 1f more lamps 
are switched on than a predetermined number,'a relay is 
operated which actuates a motor starter. This starts up 
a dynamo as a motor, which being coupled up to an engine 
having electric ignition, causes the engine to rotate and 
generate power. 


Automatic Telephone Systems. 


29983.— 1900. AMERICAN. AUTOMATIC TELEPHONE COMPANY 
New York. Improved means are provided for opening the 
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 ronnection between finder and selector switches during the 

movement of the finder switch. These means consist in 
connecting à single relay, controlling contact breakers 
directly inserted in the connecting leads between the tinder 
and selector through the relay in the tinder switch operating 
circuit to a contact operating with an armature of the relav. 
The armature is directly connected to the operating finger 
of the finder switch. 


Dynamo Electric Machine. 

30482.— 1909. M. Wanker, Hale. The field pole of the rotary 
converter has a ring of conductive materia] surrounding 
the rear portion of the pole face through which the tlux is 
increased by armature reaction. The front portion of the 
pole face has no surrounding rings or grids. The flux. in 
this portion can be rapidly varied. 

System of Telegraphy. 

1287.—1910. G. Woop, Kansas Citv, U.S.A. The system com- 
prises a line wire, a transmitter for sending impulses over 
the wire, a relay actuated by the impulses, and a printing 
circuit which is intermittently closed by the relay. <A 
stylus is traversed to and fro across an intermittently fed 
sheet in the printing circuit. 


Dynamometers. 

2152.—1910. W. J. BvruiN & H. N. Leask, Newton Heath. 
The rotor of the dynamometer has two or more sets of 
cup and vanes arranged in opposite direction. Corresponding 
fixed cups are also provided and arranged in an opposite 
direction. Two weighing apparatus, one above and the 
other below the balance arm, act in either direction. A 
double dashpot absorbe vibration and steadies the arm. 


Electric Motor Controlling Devices. 

4794.—1910. CUTLER HAMMER MANUFACTURING Company, 
Milwaukee. The switch member is mounted on the operating 
member, which actuates both the resistance controlling 
member and the switch. The switch is capable of indepen- 
dent movement in either direction, although actuated by 
the operating member. 


Electric Clocks. 

4936.—1910. H. B. Swirr & W. D. Baxter, Holborn Viaduct. 
The pendulum has an arm which is lifted by a projection 
upon a count wheel. The fall of the arm causes its extremity 
to engage a number of contact springs set in its path and 
makes electrical contact between them for the purpose of 
closing the circuits for a number of secondary dials. 


Locking Device for Lamp Holders. 

6132.—1910. H. Brooker & W. A. HoorEn, London, W.C. 
À metal band with catches arranged to engage holes on the 
holder is fastened round the lamp when the holder is in 
position. The ends of the band are twisted together, being 
fastened and unfastened by means of pliers. 


Electrically Operated Signals. 

6743.—1910. W. R. SYKES INTERLOCKING SIGNAL Company, 
J. Boot, & R. W. Tarrant, Clapham. The energy employed 
for actuating and controlling the signals is derived from 
primary batteries. A current capable of giving a discharge 
of comparatively high electromotive force serves to bring 
the signal to the clear position. A current of low electro- 
motive force serves to retain the signal in such position. 
An elcctro-magnet energised by current from the battery 
gives the discharge of low electromotive force to control 
the bringing into action of the battery giving the diacharge 
of relatively high electromotive force. 


Insulators for High Tension Transmission Systems. 
7212.—1910. GENERAL Evectric Company, Schenectady, 
U.S.A. This insulator comprises a supporting ball in which 
the insulating members are mounted. A bolt is carried 
by the insulating members. Pressure bet ween the insulating 
members and bolt is distributed by balls or slugs. 


Electro-Plating Barrel Apparatus. 

7226.— 1910. T. A. Sire & T. Deakin, Walsall. The barrel 
is provided with a conductive hanger consisting of a metal 
box and an axial rod both connected and encased in lignum. 
The cases engage each other in a liquid tight manner and 
efficiently insulate the bar and rod outside the barrel so 
that the conductors! path for the current is from the inside 
of the barrel only through the work. 


Electrically Driven Roundabouts. 

9538.—1910. W. J. Arrr.Eck & J. PiLtiNc, King's Lynn. The 
apparatus is provided with a second insulated regulating 
conductor rail. This is connected by a circuit to an adjustable 
diverter resistance and also to the series winding of the 
field of the motor. 


Leading Current to Sparking Plugs of Combustion Engines. 

12593.— 1910. Noci£TÉ INDUSTRIELLE DE DELLE, Delle. This 
device consists of a washer-like member of insulating material 
provided with a central hole to receive a lead. A tube in 
the washer fits over the contact plug of the sparking plug. 
A head and nut on the tube fit in recesses in the washer. 
The leads are clamped/! bet weenthe head and nut. 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns per ! Mile: of Accounts fer year 
past 
week. track open. 
Line. - ! pes 
Receipta car 
Ending, 1909-10. 1908-9. | Week. 1909. | 1908. Jota! Passengers | Car miles | Pas- , Car "Mile of, mile. 
Ending |receipts ed. run senger.| mile. | track. 
a aes ee) penny penn Ce | a | a | aa | aa | a 
ti Jan. 281 1 | r 
Aberdeen Corporation... .......jJ8n. 188 97 27 : g 
Ayr Corporation .............. Sept.18,  '671 [RA EIE MAY 9115090: ,7106910904.  QS0e MO, 95-08-6949 | ee 
: | 
Baker Street and Waterloo Ry... |Nov. | 8,141 | 425 | — oe = s 2 i a — a 
Birkenhead Corporation........ Jgn. 22 964 24080! 24-089) — ER — a p Z E 
Birmingham Corporation. ...... Jan. 21) 6,868 rens 68°52 — -— ax = a = = zz 
Blackburn Corporation. . ......- Oct. 6| 1,100 | 24:53 | 28-3 es = = zs SE e auae s 
Blackpool Corporation......... Aug. 20 2,152 | e = A EP Rem xi = "mE ee ET 
Blackpool-Fleetwood Trams....| 5» d 2,304 SEN = E E us a 2 ET = pu 
Bolton Corporation. ........... Oct. 10, 2,416 | 49 42 Mar. 81,117,700 | 25,402 902 499.149 r ; : 
Bournemouth Corporation. . .. .. July 21) 1,681 | 20} 29) | , 31 86,225 15901328 1766068 1-47 TER 2015 2 I 
Bradford Corporation. . ........ Nov. 19. 4,640 ! eg | 64-81 . j 
Brighton Corporation... ...... Jan 29 740 r PESE gi. 28028255. a aaa PEE LORE are oes 
Bristol Tramway Company... .. Jan. 2 | 6,432 57 | 61% | Dec. 31 265,362 46,652,389 | 5,756,842 | — | — a i 
Burnley Corporation... ........ Jan. 2 | 1,256 22 20 | Mar. 31, 64,261 | 12,955,958 | 1,202,930 | 1:23 12-88 | 6,071 | 7-92 
Burton Corporation. .........-- Jan. 29, 230 | ej 31, 14,918 8,221,695 480,918 | 1:04 . . 
Cardiff Corporation eooeeeeeeeoe ees April : 2,000 | o Conn s: 31 109,979 25,058,146 . 2,497, 169 da iod 1,460 6 85 
Carlisle lramwes tae ....|June 19: 170 mee = i oe = - EN Bes — »- 
Central London Railway ....... an. 28, 5,323 | 6.32 | 6:32 | Dec. 31! 360,160 41,898,978 | 1,456,780 | 2-01 |, 6°760/55,404 |30-27a 
Charing X, Euston, & Hamp. Ry.|Nov. 0,822 | 2765 | — E Ls = EN a MT e A 
City and South London Railway Jan. 29, 8420 | 7-96 | 7-96 PE e I RE d RR Nl id 
| 
Colchester Corporation......... July 14, 200 | 8 Mar. 31| 10,983 808,721 840.530 | 1-09 ? : 
Cork E. 1. and L. Company....|Jan. 26 417 | 9 989 | Dec. 31| 24,044 $291 478 896,045 2 6-43 pd : 4-43 
Darse. Coronation Kan 30 5s et H E | Jb oe Mar. 81 74,132 16,277,418 | 1,884,137 | 1-06 | 9-56 | 3,708 | 7-109 
Dover Corporation .. siren: Sept. 18 230 17 den A : 11'593 2607072 $16; 21 E AUR ded dad 
Dublin and Lucan Electric Ry...|Jan. 27 102 7 7 IN ES a ca phe = = a 
Dublin U.T. .......- DE Jan. 27| 4,949 644 | 54 = tes = as Z ME ma E 
Dundee City Tramways....:... Oct. 6! 1,332 0| — | 26}| May 16| 00,573 | 16,367,911 | 1,281,552 | -875| 1-9 ; 
East Ham Corporation... ...... Jan. 28, — 931 5: 14 tu Mai. 31 47,489 | 15,855,703 | 1,001,586 | -73 10-26 na 6-96 
Glasgow Corrporation........... Jan. 21| 17,538 H 196 189 3 7 404 . . ; 
Gloucester Corporation. . . -.-.-- Oct. 6| 895 5 ob 180 | May 51,007,404 | 226,048,290 20,766,722 | -96 1049 | 5,080 |589 
G.N., Piccadilly and Brompton. .| Nov. 13,429 9-95 | — = = AN irr 2 az PES =a 
Halifax Corporation ........... = = 52-574| 37 | Mar. 31| 81,872 | 20,378,672 | 1,786,890 11:40 |11-18 | 1,528 | 8-40 
Huddersfield Corporation. ...... Dec. 4| 1.618 28 28 31| 84,704 | 16.200.020 | 1,960,820 | 1-20 |10-87 ; 
Hull Corporation... -++ +--+» san J 2,753 $0 | 26 | 7 81128722 | 30964254 | 8022,84 | 1 | 10-22 a [6€ 
Ilford Corporation............. Feb. 12: 451 10 10} i 81| 25.328 6.385.466 684.446 :87 | 9- : 
Ilkeston Corporation........... Jan. 25, 110 | 4 OF is 81 7,214 ,968,850 198,415 NE 25. 1803 14 
Kirkcaldy Corporation......... Sept. i R29 7 71 | May 15| 14,993 4.874.199 459.066 211] 7 : 
Lancashire United Tramways...|Jan. 25, 1,162 so! se! Dee. 81 68,904 12,554,593 2,244344 zn usc n" * id 
Leeds Corporation............. Sept. 18 896 6 | > " " 
pea rU ERE RN t soz | 108 | oo | Mar 81/ 340,808 | 76,784,088 | 7,804,980 | 100 oer | 3627 | 651 
Liverpool Corporation ..... S [Nov. 19! 10,803 — 1.977 | 109 | 104 | Dec. 31,572,822 | 124,043,239 | 12,231,770 | 1-108|11- . 
Liverpool Overhead Railway....|Jan. 22, 1,334 6:65 | 2:40 | June 30 79,004 11,171,516 1 104/386 i ee n : he 
London County Council..... ...|Jan. 18 39,911 18 M 1.2 279 ; ; em : 
Extensor ee hi "Mi "UOECIEIE- PE Ero arb RIPE 
Maidstone Corporation......... Mar. 6 167 | 74 REN -- me PN ms -— EN EN 
Manchester Corporation........ Sept. 11 | 15,031 183 | 181 S — — — — ne Fu z 
Metropolitan District Railway..|Jan. 21; 11,762 | 94 94 a as = == = = s — 
Metropolitan Railway.......... Jan 29 17,022 | 243 | 243 | June 30| 680,357 | 99,846,735 — 146 | — ER =Z 
Nelson Corporation............ Oct 16 151 | .9 93 | Mar. 31 7,862 060.712 904.7 -85 | 8 = 
Newcastle-on-Tyne Corporation. Jan 21. 8,804 -4- 1,292 | eot sot » 81| 211,085 46,203. 164 4, 11745 1:10 11-48 3/604 6-36 
Newport (Mon.) Corporation.... Oct 9 663 3 : 7- 
Oldham Corporation........... Jan. 241,778 EE e See qme 195909. ae a 
Portsmouth Corporation ....... Oct. 10, 2,046 283 | 281 | Mar. S1| 07,741 | 21,247,048 | 2,300,430 | 1-10 |1015 | — — 
Reading Corporation... ........ May 19, 764 | 13$ | 18 , 81| 82,769 | 7,933,572 515 481 — |893| — | 465 
Rochdale Corporation. ......... Dec. 26) 1,240 | 90- ; : , 
art SSO Rd Pd Uie pet pem on ne mie venen rm fe [ne em 
Salford Corporation............|Sept. 27 596 2 : zm 
Scarborough Tramways Co...... a pis | 1? the "ue » Tuus 45, TELAN 5, i as = dd 5e = 
Sheffield Corporation ...... ....Jan. 92: 6,036 40 393 | Mar. 23 289,745 | 17,568,686 | 7,065,380 | -896 | 9-842, 4,225 | 5-04 
Southampton Corporation. ..... Jan. i 960 18 18 , 25| 52,047 | 10,121,887 | 1,157,451 | 1°25 (11883 | — | 7°30 
Southend-on-Sea Corporation...|Aug. 21 995 = — — = — — — — — — 
Stockport Corporation ......... — | — | 25 | 25 | Mar. 81) 52,00 | 9,155,172 | 1,885,011 | 1°34 | 9-342 1,880 | 4°75 
! 

Sunderland Corporation........|Jan. 27 1,8 s are a -— — — — — — — 
Swindon Corporation v-.*5*502500€* Aug. 10! 6H | — — — — — — — — — — 
Torquay Tramways....... .....|Aug. 26 — 630 | g-41 | — | Dec. 31, 15,065 | 2,880,420 $53,297 | 1:40 | 1-023) — — 
Wallasey U.D.C. ..............|Jan. 2 849 12-08 |12-46 | Mar. 31| 43,823 | — 8,331,038 891,540 | 1-2 |11:79 | 3,463 | 7-72 
Warrington Corporation........) — ! — m z = = s = pos == = — 
West Ham Corporation.........|Aug. 18 2,480 27 |147 | Mar. 311 122,881 | 35,502,836 | 2,656,854 | :78910:96 | 4,417 | 6°70 
Wolverhampton Corporation. . . . Nov. 3 841 21; | — | „ 31, 44482 | 9,440,369 975,714 | —  |10-929 2,190 | 6.509 
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NOTES. 
Electrifying China. 


Last week we pointed out in our leader columns the 
importance of the Chinese Empire as a field for engineering 
enterprise. A confirmation of this, if confirmation were 
wanted, comes in an item of news from Berlin. It is 
announced that Herr Dernburg, ex-Colonial Secretary of 
the German Empire and former banker, who recently joined 
the Board of the Allzemieine Elektrizitats Gessellschaft, is 
voing to devote his attention to the furtherance of German 
electricity. schemes in China and Japan. In the latter 
country English and American machinery is chiefly in 
demand, and many big hydro-electric undertakings have 
been carried out by both Japanese and Anglo-Japanese 
commercial interests. In China, although big electrical 
enterprises exist, the advance is not so great either actually 
or a. The strength of a campaign such as Herr 
Dernburg has embarked upon lies in the fact of the wide 
ramifications of his company and the ample funds at its 
disposal. It is the fine organisation, where each important 
branch of engineering is represented, backed up by plenty 
of capital, that is likely to succeed in pulling off the “ big 
plums" in the way of railway electrification, tramway 
projects and the starting of great central stations to supply 
industrial and business centres. 


Electricity in Cold Climates. 


It is not very long ago that Winnipeg, capital of, and at 
the same time'one of the coldest spots in Manitoba, was 
in Teat trouble over the destruction of its water mains 
and sewers by electrolysis, as the result of bad bending 
of its tramway rails, which provided only faulty return. 
Other difficulties over electricity have cropped up from 
time to time, which is serious owing to the rapidly advancing 
use of current. It has been necessary to pass very stringent 
by-laws, as it was found that wiring was often defective 
and insulation of a most inadequate description. Several 
bad accidents, and at least one death, have resulted there- 
from. A correspondent points out that in cities where such 
intense cold lasts for considerable periods, the question of 
«inn; assumes peculiar difficulties, as the transition from 
heat to extreme cold often results in damage to the insula- 
tion. For this reason he finds that wood casing often proves 
a better protection than indifferently laid tubing. 


Electrical Production of Iron and Steel. 


Two items of news relating to the smelting of iron and pro- 
duction of steel by electricity come to hand. From Ottawa 
we learn that both American and English capital has been 
furnished for the establishment of an electric smelting 
plant at Chata Falls, on the Ottawa River, about 20 miles 
west of Ottawa, and active work preparatory to the erection 
of the plant will begin early in the spring. The surrounding 
country on the Quebec side is rich in iron ore, the only 
d:ficulty being that of transportation. It is proposed to 
build an electric line from the Falls to the mines. There 
i* an enormous amount of water power awaiting develop- 
ment at Chata Falls, and the spot is looked upon as almost 
ideal for electric smelting purposes. 


Enterprise in Mexico. 


From routh of the great. Republic equally interesting 
mtellieence comes to hand, H.B.M. minister in Mexico city 
reporting. that a contract has been made between. the 


Mexican Government and a British subject for the estab- 
lishment in the Republic of a factory for the electrical pro- 
duction of iron and stecl. It is stated in the contract that 
the concessionaire has shown proof of his ownership of 
large iron ore deposits of the value of at least 1,000,000 
p (over £100,000). He undertakes to invest in the 

usiness a capital of not less than £25,000, and within two 
years from the date of the concession to produce manu- 
factured iron in his factory, by electrical process, at the 
rate of not less than 1,200 tons per annum. He may estab- 
lish other factories in Mexico, provided that not less than 
£10,C00 be invested in each. Machinery, material, etc., 
for the building and equipment of the works may be 
imported free of duty. The contract is for a period of 10 
years. 


— — — —À — —M ees 


Gas v. Electricity. 


The conflicting interests of gas and electricity are mani- 
festing themselves in rather unpleasant ways in various 
places—-Manchester, for instance. But an even more re- 
grettable incident is reported from Llangollen. It appears 
that at the Urban Council the members devoted much time 
to a discussion whether or not certain payments should 
be paid to the Electric Light Company, of which half the 
members of the authority were either directors or share- 
holders, and supported the payment being made, whilst 
the other half of the members were either directors or 
shareholders in the Llangollen Gas Company, and they 
resolutely opposed the payments. There was only one 
member who was not interested in either company, and as 
Capt. Best, a shareholder in the Electric Light Company, 
declined to vote for either side as a matter of principle, 
and Mr. J. H. Davis, the non-interested councillor, sup- 
ported the claims of the Electric Light Company, the 
chairman declared the meeting to be at an end, the members 
being totally unable to pass any resolution in the face of 
the conditions. After considerable discussion, a motion 
in favour of submitting the differences to arbitration was 
moved and carried by the four members interested in the 
Gas Company, supplemented by Capt. W. Best, the Electric 
Light members opposing. Then it was pointed out that 
this was useless, as it did not bind the Electric Company ; 
so the meeting was adjourned without anything being 
settled. 


ELECTRIC FIRE ALARMS. 


Messrs. Merryweather & Sons, Ltd., have recently fitted 
up electric syrens and hooters at the Garden City, Letch- 
worth. The syrens consist of totally enclosed weather- 
proof electrie motor coupled direct to a syren, also enclosed 
in weatherproof case. These syrens may be placed on any 
high position on a building, or, as at Letchworth, up a 
pole. The equipment is completed by weatherproof lock-up 
box to contain resistances, safety fuses, etc., and a fire 
alarm push, with necessary wiring connections. The alarm 
is sounded by breaking the glass cover on the alarm. They 
can be adapted to any existing electric installations. The 
hooter has a verv compact electric mechanism in a weather- 
proof case, coupled direct to two sheet metal trumpets. 
The alarm can be connected to any existing installations, 
or to a small battery of drv or wet cells. In both cases, 
where more than one appliance is in use, a switchboard 
can be provided with falling shutters, indicating the 
particular instrument sounded, 
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ANNUAL DINNER AND RE-UNION OF 
INSTITUTION OF ELECTRICAL ENGINEERS. 


The dinner was held at the Hotel Cecil on February 2. 
Mr. S. Z. de Ferranti presided, and over 400 members 
and their friends were present, amongst them being :— 
Lord Justice Fletcher Moulton, F.R.S., Sir T. Barlow, 
K.C. V.O., Sir James Crichton- Browne, F.R.S., Sir Somerset 
French, K.C.M:G., late Agent-General for the Cape, 
Sir R. Hunter, C.B., The Hon. Sir W. Hall-Jones, K.C.M.G., 
High Commissioner of New Zealand; Sir Schomberg 
McDonnell, K.C.B., Sir Philip Magnus, M.P., Mr. A. S. E. 
Ackerman, Mr. J. A. F. Aspinall, Mr. L. B. Atkinson, 
Mrs. Ayrton, Mrs. Bailey, Rev. T. G. Bonney, F.R.S., Dr. H. 
Borns, Mr. H. Boot, Mr. T. Harding 
Churton, Mr. H.W. Clothier, Mr.Cowan, 
Col. Crompton, C.B., Mr. Cramb, Mr. 
Donaldson, C.B., Mr. W. Duddell, 
F.R.S., Mr. A. C. Eborall, Mr. Kenelm 
Edgecumbe, Mr. W. B. Esson, Mr. 
M. B. Field, Dr. Glazebrook, F.R.S., 
Mr. R. Kaye-Gray, Mr. R. Hammond, 
Mr. H. Hirst, Mr. F. Hope-Jones, Dr. 
Gisbert Kapp, Prof. T. Mather, F.R.S., 
Mr. H. B. Matthews, Mr. Sam Mavor, 
Mr. P. V. MeMahon, Mr. C. H. Merz, 
Mr. T. H. Minshall, Mr. R. K. Morcom, 
Mr. W. M. Morrison, Mr. Morse, Dr. 
P. F. Mottelay, Mr. F. Ogilvie, C.B., 
Major W. A. J. O'Meara, C.M.G., Hon. 
C. A. Parsons, C.B., F.R.S., Mr. W. H. 
Patchell, Mr. S. L. Pearce, Prof. James 
Perry, F.R.S., Mr. Preece, Mr. Part- 
ridge, Mr. H. Faraday Proctor, Mr. 
M. Railing, Mr. G. Scott Ram, Mr. 
W. R. Rawlings, Mr. J. S. Raworth, 
Mr. R. A. 5. Redmayne, Mr. H. 
Scholey, Mr. Alexander Siemens, Mr. 
J. F. C. Snell, Mr. Spagnoletti, Mr. 
L. Stokes, Mr. G. Stoney, Mr. Jas. Swin- 
burne, Mr. Swinton, Mr. Taylor, Prof. 
Thompson, F.R.S., Dr. J. H. T. 
Tudsbery, Prof. W. C. Unwin, F.R.S., 
Dr. Mullineux Walmsley, Mr. A. H. Walton, Dr. B. A. 
Whitelegge, Mr. H. W. Wilson, Mr. C. H. Wordingham, 
Mr. Izrael Zangwill, etc., etc. 

The toast of the Institution of Electrical Engineers 
was proposed by the Right Hon. Lord Justice Fletcher 
Moulton, P.C., F.R.S., who said he was a member of 
the Institution in the quite early days, when it was the 
Society of Telegraph Engineers. In those days the telephone 
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QUEEN OF THE '* ARC.” 


had just come out, and minute currents which were impos- 
sible of measurement in a numerical sense, were the order | 
of the day. 

Then came the dynamo and the Paris Exhibition of 
1881. At this exhibition the germs of almost everything 
that electricity has since done, were seen. The arc lamp 
blinked and winked like a new-born baby, outside in the 
grounds was an electric tramway, and in one corner there 
was an electric lift. 


MR. S. Z. DE FERRANTI. 
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From being merely the nerves of the social world by 
reason of telegraphs and telephones, electricity began to 
build up the muscles, as represented by gigantic power- 
houses, electric railways and tramways, transmission lines, 
etc. Unfortunately this country was kept back six years 
by municipal jealousy. Councillors who would never 
dream of working without profit themselves were in terror 
lest those who came first in the electrical field might 
receive a fair harvest. Too afraid to do anything them- 
selves, they yet would not allow private enterprise to step 
in and provide the public utilities. 


The speaker referred to a recent patent case and men- 
tioned that electric power could even do the brutal work of 
rolling mills, when at certain moments 
of squeeze 15,000 h.p. was required.. 

In a few months electric waves 
would shout British time to all the 
world from the Eiffel Tower. Un- 
less indeed a Bill was passed by our 
Houses of Parliament to proclaim to 
all the world that the moral courage 
of an Englishman was such that he 
could not get up at six o'clock un- 
less he was told that it was seven. 

But whilst electricity has won- 
derfully developed its power in the 
industrial world, it is doing even 
more in chemistry and  metallurgy. 
Chemists now speak of it with deep 


respect, and generally profound 
Ignorance. 
You who are members of this 


Institution are coming into your in- 
heritance. You have indicated that by 
changing your name, as is customary 
by those who inherit a fortune. First 
Telegraph Engineers, then Telegraph 
Engineers and Electricians, and now 
Institution of Electrical Engineers. 

He coupled the name of their Presi- 
dent with the toast. Mr. de Ferranti 
was one of the first to see the great 
future there was before electric power, and the only 
complaint he had heard of him was that he wanted to 
breech the infant too soon. 

Mr. DE FERRANTI: Since our last dinner the most 
important event, is that we have come into possession 
of our new home on the Embankment. Considering what 1s 
before electrical engineering, the premises are none too 
large and none too good. Some ask what is it worth to 


I LIKE YOU ELECTRICAL ENGINEERS BECAUSE YOU ARE 50 
LITIGIOUS. 


belong to the Institution? The reply is shown by the 
growing membership. The Institution would not have 
rapidly grown to 6,000 members unless there was some 
real advantage in belonging to it. At the same time, there is 
no doubt that at the present time the industry is not as 
prosperous as it should be. 

Those businesses which have not had to fight restrictive 
legislation and the municipal idea could prosper. For 
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example, we built the railway material of the world, and 
that business still prospers. We started the great. textile 
industrv, and have not only become the textile producers 
of the world, but we supply most of the machinery as well. 


© PALESTINE,” OUR LITERARY VISITOR. 


On the other hand, in electricity, although we were the 
pioneers, vet we have lagged behind. For one thing, the 
competition of the gas industry put us at a disadvantage 
a3 compared with the Continent and the States, because 
in those countries there were no strong gas interests. 
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THE WAN ALL WORRIED AND WORN WHO PIONEERED 
THE CLOCK REFORM. 


The electrical. industry has, however, been largelv 
«sacrificed to the principle that the municipalities must 
reap all benefit and that individuals must have none. 
If under such a handicap and such disadvantages we 
electrical engineers have been able to do so much, what 
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might we not have done, if only we had the fair chance that 
electrical engineers abroad have had. 

Government legislation and policy, especially that 
favourable to the growth of the municipal 1dea, has much 
to answer for in connection with the present depressed 
state of the industry. The cry for cheapness has also 
been a handicap. 

Why should there be such a beating down process ? 
Why should not competition be in excellence of manu- 
factures rather than in prices ? 


" LONDON ELECTRIC SUPPLY,” 
When the original Tramways Act was passed the interests 


of the electrical profession were not considered. It was 
grudgingly done, and the result was that the Continent 
and Ámerica got immense practice in this kind of electrical 
work, whilst we were trying to get concessions. For the 
sake of progress in this country, and especially of electrical 
progress, there must be a cessation of the idea that there 
should be no profit in enterprises of a public nature. 
An impoverished electrical industry means that there is no 
money for experiments. It means that no progress is being 
made, and that will surely sooner or later affect the whole 
community. 

Mr. Sam Mavor, chairman of the Glasgow Local Section, 
popore the toast of “ Our Guests,” and Mr. Leonard 

tokes, President of the Royal Institute of British Archi- 
tects, replied. | 


WIRELESS TELEGRAPHY IN INDIA. 


The India Office has just concluded a contract with 
Marconií's Wireless Telegraph Company, Ltd., for the 
erection of wireless telegraph stations on the Marconi 
svstem at Calcutta, Delhi, Allahabad, and Simla. "These 
stations will be used primarily for military and other 
Government purposes, and it is hoped that they will be 
completed in time for the Durbar. The range of the stations 
at Calcutta, Delhi, and Allahabad will be 600 miles, and 
that of the Simla station 300 miles. The total cost of this 
enterprise wil] amount to £50,000. So far wireless telegraphy 
has not been developed to a large extent in the Indian 
Empire. Short range stations have been at work on the 
Hooghly, at Bombay, in the Andaman Islands, and also 
in Burma. This contract represents a development which 
is particularly striking; in view of the fact that it embodies 
the first extensive use of wireless telegraphy for inland 
communication. The Italian Government uses the Marconi 
system to a limited extent for the transmission of messages 
overland, but the most conspicuous example of inland 
wireless telegraphy is that organised in connection with the 
Madeira-Mamore Railway. A Marconi station was erected 
at Manaos and another at Porto Velho—540 miles distant. 
These stations have been at work for some time in a most 
satisfactory manner, in spite of the severe atmospheric con- 
ditions which were supposed to make wireless telegraphy 
in tropical countries a practical impossibility. Their etti- 
cient operation is an excellent augury for the success of the 
unique enterprise upon which the Indian Government has 
now embarked) 
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ELECTRIC DRIVING OF TEXTILE FACTORIES. 
By E. Kilburn Scott, M.I.E.E., A.M.Inst.C.E. 


Increasing interest is being taken in electric driving of 
textile factories, and, despite the adverse criticism pub- 
lished in Bradford some time ago, considerable progress is 
being made. It must be so, because Yorkshire and Lanca- 
shire cannot afford to lag behind the Continent and the 
United States, where the electric equipment of new textile 
factories is taken as a matter of course. 

In the United States progress since 1907 has been very 
rapid, as will be seen from Fig. 1, which shows the power 
supplied to textile mills by one company alone. 

It wil be noted that from 1904 to 1906 mill owners 


were cautious, but in 1907 the success of electric driving. 


having become noised abroad, the curve mounts up 
rapidly. The steepest part of it is for the last six months 
of 1909. The highest reading is 67,000 h.p., whereas only 24 
years earlier it was less than 10,000 h.p. When one considers 
that many of the heads of the textile industry in the States 
were originally trained in this country, the significance of 
the figures is all the greater, for this is no mere temporary 
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boom, but a conclusive indication that electric driving of 
textile mills is the ideal system. In this country it is usual 
to be vague when it comes to making statements as to 
comparative costs of electrical and steam drives. In the 
States, however, an engineer who has specialised on this 
work, Mr. Milmon, makes the direct statement in a 
paper he has written for the American Institution of 
Electrical Engineers that the saving is no less than £9 
er h.p. 
: He a costs for a 25,000 spindle mill requiring 
1,000 h.p. In the one case he assumes the mill to 
take current from a public supply at 2,300 volts, and in the 
other the mill has the usual boilers and large engine driving 
each floor by ropes. He makes the electric drive come out 
at £7 a h.p., whereas the steam drive is £16 a h.p. This great 
difference is due to the cost of boilers, engine, condenser, 
with their houses, also the chimney, reservoir, ropeway, 
piping, foundations, boiler setting, etc. In the electric 
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Fig. 2.— CHART FROM SHAFT OF A 125 H.P. ELECTRIC MOTOR. 


drive these are replaced by a simple transformer, some 
switchgear, and a few motors with their foundations. A 
small boiler is also required for heating and supplying steam 
to the dyeing department, but the cost of this is practically 
offset by the engine and dynamo required for lighting pur- 
poses in the steam driven mill. 


IQII. 


From a remark in the paper regarding cost of power 


supply, it would appear that the regular charge in Piedmont | 


district is £5 4s. per h.p. per year for 11 hours a day and 306 
days & year. This is about the same as the charges 
made by tle power companies of Yorkshire and Lancashire, 
although the latter have steam plants, whilst in the States 
water power is generally available. 

The ideal condition in laying out a textile factory is for 
each department to deliver to the next department just the 
right amount of material to keep all the machines in each 
department, running full time. On account of changes in 
fashion, this is however, difficult to attain over a lengthy 
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Fra. 3.—CHART FROM SHAFT OF A WATER TURBINE. 


period. Now, by driving each department by one or two 
motors, the power taken follows closely the output of the 
product. Where a whole mill is driven from one central 
engine this cannot be so, and the difficulty is accentuated, 
if for any reason one department has to run overtime. 
Where a mill is in the growing stage, the proprietors must 
put down an engine which is far too large in the first 
instance, whereas with electric driving the motors are added 
on, as they are required and thus they always work at 
maximum efficiency. When a number of shafts are driven 
one from the other, as is frequently the case with a steam 
drive, the perturbations due to the various belts, etc., are 
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Fia. 4.— CHART OF SHAFT DRIVEN FROM LARGE MILL ENGINE 

BY ROPES. 
very great, and the last shaft is bound to run very irregu- 
larly. By belting a motor to each shaft the variation in 
speed is much reduced, and still better results are obtained 
by connecting the motor to the shaft through a flexible 
coupling. One reason for the perturbations is because the 
belts tend to move across the surface of the pullies and thus 
becoming slightly tighter and slacker on account of the 
crowning. 

One interesting feature of the electric drive is that 
machines such as looms which are fitted with electric stop 
motions, can be left running during the meal hours. They 
will continue to run without attention until some threads 
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Fia. 5.—CHART OF SAME SHAFT WHEN DRIVEN BY ELECTRIC 
MOTOR. 
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break, or the yarn is used up. In many cases the machines 
will run right through the meal hours. This would hardly be 
feasible with a steam drive. 

The six charts, Figs. 2 to 7, are a selection from 49 
charts given in the above-mentioned paper. The charts 
were taken by a delicate recording tachometer, and the 
longitudinal lines represent 1% of instantaneous variation, 
whilst the length of each chart represents about 14 secs. in 


time. The charts were all taken in actual service. 


Fig. 2,is from a shaft of a 125 h.p. electric motor. 
Fig. 3 is from a shaft of a water turbine, which is prac- 
tically the most constant speed possible. 
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Fic. 6.—CHART AT DRIVING END OF SHAFT 300 FT. LONG. 


Fig, 4 is from a shaft driven by ropes in the usual way, 
from a large mill engine. e^ 

Fig. 5‘shows the same shaft as Fig. 4 when it was driven 
by an electric motor. 

Figs. 6 and 7 are of particular interest, as they show the 
torsional spring in a shaft about. 300 ft. long as employed 


THE ELECTRICAL 


in a weaving shed. Fig. 6 is taken at- the driving end, and 
Fig. 7 at thefextreme end.? It?will be seen that the original 
rotation was good, but that it became badly perturbed at 
the end of the shaft. 

There i« now no doubt whatever that electric driving bv 
induction motors does give better regulation, resulting in a 
better product. Also that the saving in power and speeding 
up. results in an increased output of 5 to 15% over what 
could be obtained. with steam. 


2A 
ect mmus Drm |y "x Tm Yir ede Aw TE IMI hy ee eri 


me — ee € ome aem oe - — — æ M -ol M o 


—— —— — —— + 


. 4. —CHART AT OUTER END OF SAME SHAFT SHOWING 
TORSIONAL SPRINCG. 


There is, of course, no reason why each mill should not 
have its own generating plant, but clearly the ideal con- 
dition is to buy power in bulk at a low rate from a power 
company. Each mill supplied by such a company will only 
require a comparatively small fraction of the total output, 
and therefore the throwing off of a department, or even a 
whole mill, has little or no disturbing effect on the run- 
ning of the whole svstem. 


INTERPOLES IN SYNCHRONOUS CONVERTERS.* 


By B. G. Damme and F. D. Newbury. 
Continued from page 99. 


The excess ampere turns required on the commutated 

poles 13 therefore for magnetizing purposes only and the 
amount of extra ampere turns will depend upon the value 
of the commutating field required, depth of air-gap under 
the commutating pole, etc. The commutating field required 
is obviously a function of the self induction of the com- 
mutated toil and evidently the lower the self induction 
the less commutating field will be required. It is evident 
therefore that the commutating field under the commuta- 
ting pole bears no fixed relation to the armature ampere 
turns or to the main field ampere turns, but is, to acertain 
extent, dependent upon the proportions of each individual 
machine. 
& It is evident that the magnetomotive force of a given 
armature varies directly with the current delivered, 
re;rardless of the voltage. Therefore, that part of the inter- 
pole magnetomotive force which neutralizes that of the 
armature should also vary directly in proportion to the 
armature current. Also, the self induction of the com- 
mutated coils will vary in proportion to the armature 
current carried, and therefore the magnetic field under 
the interpole for neutralizing this self induction should 
also varv in proportion to the armature current. It is 
therefore obvious that if the main armature current be put 
through the interpole winding, the magnetomotive force 
of this winding will vary in the proper proportion to give 
correct commutating conditions as the armature current 
varies, regardless of the voltage of the machine. This 
is on the asusmption that the entire magnetomotive force 
of the interpole winding is effective at the air gap and 
armature, which implies an absence of saturation in the 
interpole magnetic circuit. In the usual construction, 
the interpole winding always carries the main armature 
current as indicated above. 

One consequence of the use of the interpole is that 
somewhat less regard need be paid to keeping the self 
induction of the commutating coil at its lowest value. In 
consequence, there is somewhat more freedom in propor- 
tioning the armature winding, slots, etc., than in a non- 
- interpole machine, and advantage can be taken of this in 
bettering tbe proportions for other characteristics. The 
conditions of design are therefore not as rigid in the interpole 
as in the non-interpole type. 

The above description of the interpole generator has been 
gone into rather fully, as many of the points mentioned 
will be referred to ayain in connection with interpoles 
on synchronous converters. 

The synchronous converter differs. from the direct 
current generator in one very Important particular, namely, 
it may be considered as motor and generator combined. 
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It receives current from a supply system the same as a 
motor and it delivers current to another system like a 
direct-current generator. The magnetomotive force of the 
armature winding as motor acts in one direction, while 
the magnetomotive force of the armature winding as a 
generator acts in the opposite direction. As the input is 
practically equal to the output, it is evident that these 
two armature magnetomotive forces should practically 
neutralize each other, on the assumption that the armature 
magnetomotive force, due to the polyphase current supplied 
has practically the same distribution as that of the cor- 
responding direct-current winding. Assuming that the 
two practically balance each other, then it is evident 
that one of the principal sources of commutation difficulty 
in direct current generators is absent in the converter and 
therefore the limits in commutation should be much 
higher than those of direct-current machines. 

The following diagram shows the distribution of the 
alternating-current and  direct-current magnetomotive 
forces distribution for the alternating-current input is 
plotted for several different positions of tle armature. 
Three different positions are shown with the armature. 
displaced successively 15 electrical degrees. The general 
forms of these distributions repeat themselves for further 
similar displacements, 

These distributions are illustrated i in Fiys. 2, 3 and 4. It 
is evident from these three figures that the peak value of 
the magnetomotive force the armature varies as the 
armature is rotated, as indicated by the heights of the 
centre line in the three figures. 

In Fig. 5, the magnetomotive force distribution of 
Fig. 2 and the corresponding. direct-current distribution 
of Fig. 1 are both sliown, but in opposition to each other. 
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In this figure both are shown in proper proportion to each 
other, taking into account the alternating current amperes 
and the direct-current amperes output. The resultant of 
these two distributions is also indicated in these figures. 

In Fig. 6 the distributions correspond to Figs. 3 and 1 
combined and the resultant is also shown. 

Fig. 7 combines Figs. 4 and 1. 

It is the resultant magnetomotive force in these three 
figures which is important, as this is the effective magneto- 
motive force which tends to produce a flux o1 field over 
the commutated coi. It is evident from these figures, 
which are drawn to scale, that this resultant varies in 
height as the armature 1s rotated, but the maximum is onlv 
a relatively small per cent. of the direct-current magneto- 
motive force. Therefore, it is obvious that one of the 
principal sources of difficulty in the commutation of 
the direct-current generator is practically absent in the 
converter, and it 1s also evident from this that the com- 
mutating conditions in the latter should be materially easier 
than in the former. This has proved to be true by wide 
s in in the construction and operation of converters. 

n the above figures the magnetomotive forces have 
been plotted to scale on the following basis : 

The six-phase converter winding is connected to tliree 
transformers with the so-called diametrical arrangement ; 
each of the tliree secondaries 1s connected across the 
diameter, or across 180 deg. points on the winding, the 
three diameters being displaced 60 deg. with respect to 
each other. Assuming the direct-current in the winding 
as 4, then the maximum value of the alternating-current 
in any one phase of the alternating - current end 
will be equal to two-thirds A, or 0:667 A, assuming 
100 per cent. efficiency. However, as the alternating- current 
input must he somewhat greater than the direct-current 
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output, due to certain losses in the machine, it is evident 
that the maximum alternating current in any one phase 
must be somewhat greater than 0:667 A. The field copper 
losses may be considered as due to an ohmic drop between 
the counter e.m.f. of the armature and the trans- 
former e.m.f, and simply a higher transformer e.m.f. 
must be supplied to overcome this drop and therefore it 
does not effect the true current input of the rotary. How- 
ever, the losses due to rotation, such as iron loss and the 
friction and windage are excess losses which represent 
extra current which must be supplied to the alternating- 
current end of the rotary. These rotational losses will 
usually be relatively small in a 25-cvcle converter, being 
possibly 4 per cent. or 5 per cent. in a small machine and 
14 per cent. to 3 per cent. in a large machine. In the 60-cycle 
converters, where the iron losses are relatively higher and 
the speeds are somewhat higher, giving greater friction 
and windage, the rotation losses may be considerably 
greater than on 25-cycle machines. Assuming these rotation 
losses will be 3 per cent., then the maximum alternating 


current per phase i = 0:687 A. The foregoing 
Figs. 5, 6 and 7 are worked out on this assumption of 97 
per cent. rotational efficiency and on this basis of minimum 
value of the resultant magnetomotive force of the armature 
at the direct-current brush is about 7 per cent. of the direct- 
current magnetomotive force of the same wording, while 
the maximum value is about 20 per cent. The lower the 
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rotational efficiency the smaller would be these values, and 
with a rotational efficiency of about 89 per cent., the 
minimum resultant would fall to zero, while the maximum 
value would be about 13 per cent. 

The resultant magnetomotive force of a synchronous 
converter might be compared with that of a direct-current 
generator with compensating windings in the pole faces. 
It is generally known that such direct-current generators 
have much better commutating conditions than ordinarv 
uncompensated machines. If such compensating winding 
on the field of a direct-current machine covered svm- 
metrically the whole armature surface, then the armature 
reaction could be completely annulled, which is not the 
case in the converter. But with compensating windings 
located only in the pole faces, then the armature magneto- 
motive force midway between the poles could not-be com- 
pletely annulled, unless over-compensation is used, and 
the resultant would be as shown in Fig. 8, which is not 
quite as good as the average resultant in the converter. 
The commutating conditions in the converter can therefore 
be considered as at least as good as in a direct-current 
generator with a compensating winding of normal value 
located in the pole faces only. 

In the application of interpoles to the synchronous con- 
verter the same principles should hold as in a direct-current 
generator, namely, the interpole magnetomotive force 
should be sufficient to neutralize that of the armature 
winding and, in addition, should set up a small magnetic 
flux sufficient to overcome the self inductíon of the com- 
mutated coil. As the magnetomotive force the armature 
varles between 7 per cent. and 20 per cent. shown in 
the above figures, it is evident that perfect compensation 
of this cannot be obtained and that therefore only some 
average value can be applied. Assuming that 15 per cent. 
will be required on the average to compensate for this. 
then in addition the interpole winding must carry ampere 
turns sufficient to set up the small magnetic field for 
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commutation. Thus the total ampere turns on the interpole 
will be equal to 15 per cent. of the armature direct-current 
ampere turns plus a small addition for setting up the 
useful or commutating field. In the direct-current generator 
the ampere turns on the interpoles must equal the total 
armature ampere turns plus a corresponding addition for 
the commutating field. It is therefore evident that an 
interpole winding on a converter will naturally be very 
much smaller than on a direct-current generator, and in 
general it is between 25 per cent. and 40 per cent. of the 
direct-current. 


Fig. 6. Fic. 7. 


In the pulsating resultant magnetomotive force in the 
converter there lies one possible source of trouble with 
interpoles. Assume, for example, the total ampere turns 
on the interpoles are equal to 30 per cent. of the direct- 
current ampere turns on the rotary and that 15 per cent. 
of this is for overcoming the average value of the resultant 
magnetomotive force, then an average of 15 per cent. 
will be available for setting up a commutating field; but, 
according to the above diagrams, the resultant magneto- 
motive force of the armature varies from 7 per cent. to 
20 per cent. With a total interpole winding representing 
30 per cent., then the effective or magnetizing part will 
vary from 30-7 to 30-20; that is, from 23 per cent. to 
10 per cent. The effective magnetomotive force therefore 
tends to vary over quite a wide range so that the com- 
mutating field would also tend to vary up or down over a 
very considerable range, which is an undesirable thing 
for commutation. However, as this pulsation is at a fairly 
high frequency it tends to damp itself out by setting up eddy 
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currents in the structure of the magnetic circuit. If a 
good conducting damper or closed circuit were placed 
around the interpole, it is probable that this pulsation 
would be almost completely eliminated, but such a damper 
possesses certain disadvantages, as will be shown later. 

In practice this pulsation of the armature reaction under 
the interpoles is apparently not noticeably harmful in ` 
most cases, as evidenced by the fact that well-proportioned 
interpole converters in commercial service show no undue 
trouble at the commutator or brushes. 

Due to the relatively small number of ampere turns 
required on the interpole of a converter compared with 
those required on a direct-current generator, the design of 
the interpoles in the two cases presents quite different 
problems. In the direct-current generator the interpoles 
carry ampere turns, which in all cases are greater than the 
armature ampere turns, as explained before. As the field 


ampere turns on the main poles are, not infrequently, 
but httle greater than the armature ampere turns, It is 
evident that the interpole winding may, in some cases, 
carry as many ampere turns as the main field windings. 
Whale but a small per cent. of these interpole windings 18 
effective in producing flux under the pole tip, vet thev are 
all effective in producing leakage from the sides of the 
poles. As the interpoles are generally. small in section 
compared with the main poles, and as they may carry 
ampere turns equal to the main poles, it is evident. that 
the effect of leakage. may be relatively great on the 
Interpole. 

For instance, if the leakage on the pain poles is 15 per 
cent. of the useful flux, then, with the same total leakage 
on the interpoles, his may represent a very high value 
compared. with the useful flux, due to the small section of 
the interpole and the relatively low useful interpole flux. 
In consequence, it is considerable of a problem to proportion 
the interpoles of a direct current generator so that the 
leakage flux. will not saturate the interpoles at some part 
of the cirent. If they saturate, then part of the ampere 
turns on the interpole are expended in such saturation 
and the part thus expended must be counted off from 
the extra or excess interpole ampere turns. If, for example, 
the interpole winding requires 100 per cent. for overcoming 
the armature and there is 20 per cent. extra ampere turns 
for setting up a useful flux. then any saturation in the 
Interpole circuit must represent. additional ampere turns 
on the field, as the above 120 per cent. is necessary for 
useful Aux and for neutralizing the armature. With 
reduced current, and consequent Jower saturation, these 
additional interpole turns become effective in magnetizing 
the gap and thus the commutating flux is too strong. At 
greatly increased load, more ampere turns are required for 
saturation, and the commutating flux is altogether too 
weak. It is thus evident that a machine with highly 
saturated interpoles will not commutate equally well 
for all loads. Herein lies a problem in the design of interpole 
generators, as it is difficult to maintain a relatively low 
saturation in the interpoles due to their small section 
and high ampere turns which cause leakage. It is well 
known that in the main poles of the generator, a leakage 
flux wluch is higher than the useful flux is objectionable, 
from the designer's standpoint ; and yet in the use of 
inrerpoles this is a normal condition rather than an ex- 
ception. 

ln the synchronous converter the conditions are some- 
what different due to the fact that the interpole ampere 
turns are usually onlv 25 per cent. to 40 per cent. as great 
as on a corresponding direct-current generator. The 
leakage at the sides of the poles becomes relatively much 
less, while the usefu induction remains about the same 
as on the direct-current generator. [n consequence, 
saturation of the poles is not so difficult to avoid. In 
gome cases, due to the smaller ampere turns on the interpole 
winding, the interpole coils can be located nearer the pole 
tip and thus the leakage can be further reduced. However, 
the placing of the interpole coil over the whole length of the 
pole is not as objectionable in the converter interpole as it 
is on the direct-current generator as the ampere turns are 
less. It is those ampere turns which are located close to the 
voke, or furthest awav from the pole-tip, which produce the 
highest leakage, while those close to the pole tip usually 
produce much less leakage, but in interpole generators 
with their high number of ampere turns on the interpoles 
it is often ditficult to find space for the interpole winding, 
even if distributed over the whole pole length. In some 
cases, a direct-current machine may be larger than would 
otherwise be required, simply to obtain space for the inter- 
pole winding. This is not true to the same extent in the 
application of interpoles to converters. 

In the above the leakage is referred to as a function 
of tlie interpole winding as if the main winding had little 
or nothing to do with it. The reason for this may be given 
as follows : 

Fig. 9 represents two main poles and an interpole of a 
direct-current. generator or converter, with their windings 
in place. The direction of current or polarity of each side 
of cach soil is also indicated by + or —. It is evident 
that between the interpole and one main pole, the interpole 
winding and the main field winding are of the same polarity 
while on the opposite side of the interpole, these two 
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windings are in opposition. Let cf equal the ampere turns 
of the interpole and B the ampere turns in the main coil. 
Then, A + B will represent the leakage ampere turns at 
one side of the interpole and A— B will represent. the 
leakage ampere turns at the other side. Therefore, the 
leakage at the two sides of the poles is represented. by 
(4 + B) + (4 — B) = 2 45; that is, the leakage could 
he considered as due to the interpole winding entirely 
and may also be considered as due to double the interpole 
turns acting as one side of the interpole only. Another 
wav of looking at this is to consider that the windings 
on the main pole produce leakage in the interpoles, but 
the leakage due to one main pole acts radially in one 
direction inthe interpole, while that due to the other 
main pole is in the opposite direction. 

Considering, therefore, the interpole leakage a8 being 
due to the interpole ampere turns only,it is evident that 
the synchronous converter will not be troubled with 
saturation of the interpoles to the same extent as a direct- 
current generator. With the same size of interpole it is 
evident that the converter should be able to carry heavier 
overloads than the direct-current generator before satura- 
tion of the interpoles is reached. 

It was mentioned before that a closed conducting circuit 
around the interpoles would be objectionable. This has 
been proved by experience with interpole generators. It is 
evident from the preceding analysis that the ampere 
turns on the interpole of a direct-current generator should 
always rise or fall in proportion to the armature ampere 
turns in order to give best commutation, assuming, of 
course, no saturation of the poles. If the interpole turns are 
directly in series with the armature winding, with no 
shunt across the interpole winding, it is evident that the 
interpole ampere turns must vary in direct proportion 
to the armature ampere turns. However, if a non-inductive 
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shunt, for instance, were connected across the interpole 
winding in order to shunt part of the current, then in 
the event of a sudden change in load, the interpole winding 
being inductive due to its iron core and the shunt being 
non-inductive, the momentary division of current during 
a change in load would not be the same as under steady 
conditions. In other words, if the armature and interpole 
current were suddenly increased, then a large part of 
the increase would momentarily pass through the non- 
inductive interpole shunt until steady conditions were 
again attained. In consequence, the interpole ampere 
turns would not increase in proportion to the armature 
ampere turns just at the critical time when the proper 
commutating field should be obtained. 

The same condition is approximated when a separate 
conducting circuit is closed around the interpole. A 
audden change in the current in the interpole winding 
causes a change in the flux, and secondary currente are 
set up in the closed circuit. which always act in such a way 
ax to oppose any change in the flux, whereas the flux 
in reality should change directly with the current. The 
above described non-inductive shunt across the interpole 
winding might be considered also as completing a closed 
circuit with the interpole winding, and therefore retarding 
secondary currents would be set up in this closed circuit 
with any change in the flux in the interpole. 

In some cases it mav be impracticable to get exactly 
the right number of turns on the interpole winding to give 
the correct interpole maynetomotive force. For example, 
on a heavy current machine, 1:8 turns carrying full current 
might be required on each interpole. If two turns were 
used, with the extra current. shunted, the right interpole 
strength would be obtained. A non-inductive shunt, 
however, is bad. as shown above. However, if an inductive 
shunt is used, instead of non-inductive, and the reactance 
in this shunt circuit is properly adjusted, then it is possible 
to get the right interpole strength for normal conditions 
and still obtain satsifactorv conditions with sudden changes 
in load. Also, by arranging-the interpole winding so that 
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a very considerable percentage of the current is shunted 
normally by an inductive shunt having a relatively high 
reactance compared with the interpole, it should be possible 
to force an excess current through the interpole winding 
in case of a sudden increase in load, in case a stronger 
commutating field were needed at this instant. 


On the interpole synchronous converter a non-inductive 
shunt across the interpole winding should act very much 
as on an interpole generator and “therefore non-inductive 
shunts are inadvisable. If any shunting is required it 
should be by means of an inductive shunt in those cases 
where the current from the converter is liable to sudden 
fluctuations, as in railwav service. Where the service is 
practically steady, a non-inductive shunt should prove 
satisfactory for the interpoles of converters or direct- 
current generators. 


Under extreme conditions of overload current, that is, 
in case of a short circuit across the terminals, it is question- 
able to what extent interpoles are effective. It is practicable 
to design interpoles on direct-current generators which 
will not unduly saturate up to possibly three or four times 
normal load. However, in case of a sudden short circuit 
the current delivered bv the machine is liable momentarily 
to rise to a value anywhere from 15 to 30 times full load 
current. With this excessive current the interpoles of the 
direct-current generator must necessarily be more or less 
ineffective. On account of saturation, the commutating 
flux under the interpole cannot rise in proportion to the 
current. However, there should still be some commutating 
field present, which conditionis probably considerably better 
than no field at all, ora strong field in the opposite direction as 
would be found without commutating poles. Therefore, in 
direct-current generators with well-proportioned interpoles, 
the conditions on short circuit are generally less severe 
than in non-interpole machines. 


If the pole is highly saturated by the heavy current rush 
on short circuit, then it is evident that a highly inductive 
shunt, as described above, which would increase the 
interpole current in a greater proportion than the armature - 
current, would simply mean higher saturation with little 
or no increase in the uscful flux under the interpole. 


In the synchronous converter at short circuit the con- 
ditions may be somewhat different. When the converter 1s 
short circuited it can also give extremely high currents, 
possibly much greater than the corresponding direct- 
current generator can give. Both the armature winding 
tied to an alternating-current supply system, and the 
presence of the low resistance dampers on the field magnetic 
circuit, tend to make the short circuit conditions more 
severe in the converter. The worst condition, however, 
would appear to be in the relation of the interpole ampere 
turns to the armature ampere turns on short circuit. As 
shown before, the normal ampere turns on the interpole 
winding will be only 25 per cent. to 40 per cent. of the 
direct-current ampere turns on the armature. In the 
case of a sudden short circuit the armature momentarily 
may deliver a verv considerable current as a direct-current 
generator, and the armature reaction, or the resultant 
magnetomotive force, may approach that of a direct-current 
generator. In such case the ampere turns on the interpole 
wil be very much smaller than the armature resultant 
magnetomotive force at this instant and thus there will 
be no commutating flux under the interpole, but, on the 
contrarv, the armature being stronger, there will be a reverse 
flux which may be considerably higher than if no interpole 
were present, as the iron of the interpole represents an 
improved magnetic path for such flux. While the converter 
armature will probably never deliver all its energy as a 
direct-current generator at the instant of short circuit, 
i it may be assumed that it will deliver some of its 
oad thus, and it does not require a very large per cent. 
to be generator action in order to neutralize, or even reverse 
the effect of the interpoles. In consequence, on a short 
circuit the ccnverter may have a reverse field under the 
commutating pole, while the direct-current generator under 
the same condition will have a field of the proper direction 
but of insufficient strength, which, however, is a much 
better condition than a field of the wrong polarity. 

The inductive shunt mentioned before, which normally 
shunts a considerable portion of the interpole current, 
might be more effective in a converter than in a direct- 
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currrent generator in the case of a short circuit. In a 
direct-current generator the interpoles would be so highly 
saturated, as described before, that the increase in current 
in the interpole winding due to the inductive shunt would 
be relatively ineffective. In the converter, however, 
the saturation of the interpole can normally be very much 
lower than in the direct-current generator and it might be 
practicable to so proportion these interploes that they 
do not saturate highly, even on short circuit. In con- 
sequence, a strong inductive shunt might force up the 
interpole ampere turns so that the negative field under the 
interpole would be much decreased, or might even be 
changed to a positive field and thus become useful in 
commutation. This would be helpful only during the 
short circuit. However, converters not infrequently flash 
over or“ buck "when the circuit breaker is opened on a very 
heavy overload or a short circuit and not when the first 
rush of current occurs. If the flash tends to occur at the 
opening of the circuit, then the above mentioned inductive 
shunt might have Just the opposite effect. from what is 
desired, for it would tend to develop or maintain a stronger 
field under the interpole after the armature reaction is 
removed. In consequence, the heavy inductive shunt 
might prove harmful in such a case. 

Another condition exists in a converter which does not 
exist in a generator. When a short circuit occurs on a 
direct-current generator, the armature reaction tends to 
distort the man field very greatlv—so much so that the 
field of the machine is very greatly weakened. This decreases 
the terminal voltage and the resultant decrease in the shunt 
excitation will still further tend to weaken the field. In 
consequence, the machine tends to “ kill" its magnetic 
field and the voltage tends to drop to a low value. There- 
fore, when the breaker opens on a short circuit the direct- 
current voltage may be falling rapidly. When the armature 
current is removed from the machine the voltage may 
rise slowly, depending upon the natural rate of building up 
the field. Consequently, after the breaker opens there is 
little or no tendency to flash, and practically all difficulties 
occur during the current rush, before the breaker opens. 
In a converter, however, the conditions are different. 
The armature of the converter is tied to an alternating- 
current supply svstem which tends to maintain the voltage 
on the converter. The machine cannot “ kill" its field 
in the same way as the direct-current generator, for the 
alternating-current system tends to maintain the field 
by corrective currents which act in such a way as to tend 
to hold up the voltage. An enormous current may be drawn 
from the alternating-current system momentarily in case 
of a short circuit on the direct-current side of the con- 
verter. This heavy alternating-current may cause a drop 
in the alternating-current lines, step-down transformers, 
etc., so that the supply voltage does fall very considerably 
and the direct-current voltage does drop materially in case 
of a short circuit. However, the instant the short circuit 
is removed by opening the breaker then the converter at 
once tends to attain full voltage as the alternating-current 
supply system tends to bring the armature up quickly 
to normal voltage conditions. In consequence there 
may be a relatively heavv current. flow in the alter- 

nating-current side of the machine, while there is no 
direct-current flow in the armature. Part of this alter- 
nating-current flow represents energy in bringing the 

machine back to a normal condition, and part is purely 
magnetizing or wattless current. The energy component 
tends to produce an armature magnetomotive force giving 
an active field at the point of commutation. This energy 
component alternating-current flow, however, cannot be 
corrected by interpoles, as there is no direct-current flowing. 

A further difference between the synchronous converter 
and the direct-current generator, in case of a short circuit, 
lies in the results of field distortion. The enormous short 
circuit current from the converter with the armature acting 
partly as a direct-current generator, may very greatly 
shift or distort the field flux. The dampers on the field 
poles tend to delay this distortion. Also, after distortion has 
occurred they tend to maintain the distorted or shifted field 
so that momentarily after the circuit breaker opens the 
converter may be operating without direct-current load 
but with a very badly distorted or shifted field. This 
also tends to produce sparking or Hashing after the 
direct-current breaker-has opened. 


Another condition which mav affect the action of inter- 
poles on converters, but which does not occur in direct- 
current generators, is hunting. When hunting occurs 
in a converter the energy current delivered to the alternating 
current side of the converter pulsates, or varies up and 
down over a certain range, which may be either large or 
small. At the same time the direct-current flow is ap- 
parently varied but little. In consequence, the resultant 
magnetizing effects of the alternating-current and direct- 
eurrent do not nearly neutralize each other at all times. 
When the alternating-current energy input is least the 
converter delivers part of its direct-current load as a 
generator, the stored energv in the rotating armature 
bang partly given up to supplying the direct-current 
power. In this case the resultant magnetomotive force 
mav be a very considerable per cent. of the maximum 
direct-current magnetomotive force of the armature 
winding. Also, the magnetic field under the main poles is 
distorted or shifted toward one pole edge. The armature 
necessarily slows down during this operation, the field 

larity of all the poles being shifted toward one pole edge. 

he position of maximum e.m.f. of the alternating-current 
end and also the position of maximum alternating-current 
flow may be shifted to a certain extent also. In consequence, 
the magnetomotive force due to the alternating-current 
flow will be shifted circumferentially a certain amount, 
wlile the direct-current magnetomotive force cannot be 
shifted, being fixed in position by the brushes. In con- 
sequence, the alternating-current magnetomotive force 
may not be in direct opposition to the direct-current at 
this instant, and the resultant magneto motive force may be 
much higher than at normal condition. A moment later 
the swing may be in the opposite direction; that is, 
the alternating armature current may be greater than 
direct-current and the energy being received from the 
alternating-current system is considerably greater than 
is given out by the direct-current. Again, the two magneto- 
motive forces will not nearly neutralize each other, and 
there also will be field distortion, but in the opposite 
direction, and again, the two magnetomotive forces will 
not be in direct opposition to each other circumferentially. 
If hunting is very severe, the resultant magnetomotive 
force of the armature due to the inequality of the input 
and output, and to the circumferential slufting of the 
magnetomotive forces with respect to each other, may 
varv enormously and may pass from positive to negative 
values periodically. It is evident that under such conditions 
the presence of an interpole may give much worse results 
than if no interpole were present; for, as mentioned 
before, if there is a magnetomotive force in the wrong 
direction at the interpole, the interpole magnetic circuit 
apparently makes conditions worse. In consequence, 
an interpole svnchronous converter should be especially 
well designed to avoid hunting. 


All of the above considerations have taken into account 
onlv the energv currents delivered to the alternating- 
current side of the converter. Some consideration should 
be given to the effect of wattless currents in connection 
with interpoles. 


As is well known, when a synchronous converter has its 
field strength improperly adjusted for the required alter- 
niting-current counter e.m.f., alternating currents will flow 
in the armature in such a way as to correct the effect of the 
improper field strength ; that is, if the field is too weak 
wattless currents will flow in the armature which tend 
to magnetize the field of the converter. These currents will 
be leading in the armature, but will be lagging with respect 
to the line. On the other hand, if the converter field 1s 
too strong, these wattless or corrective currents will tend 
to weaken the field and will lag with respect to the armature, 
but will lead with respect to the line. These corrective 
currents will have a lead or a lag of 90 deg. with respect 
to the energy currents. Their magnetomotive forces 
also will have a lead or lag of 90 deg. from the magneto- 
motive force of the energy component of alternating-current 
input. As this latter practically coincides with the direct- 
current magnetomotive force, which is midway between 
the main poles, the corrective armature currents will have 
a maximum magnetomotive force practically under the 
middle of the main poles and therefore become purely 
magnetizing or demagnetizing due to such position. Also, 
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being at right angles to.the energy component, the magneto- 
motive forces of the corrective currents will have zero 
value where the energy component has maximum, and 
therefore should have no direct effect upon the resultant 
magnetomotive force midway between the main poles, 
or under the interpoles if such are used. It might be assumed 
therefore that the usual wattless or corrective currents, 
which the converter may carry on account of improper field 
strength, will have no direct harmful effect on the com- 
mutation. However, there are apparently some indirect 
effects due to this corrective current, for when a converter 
is operated at a bad power-factor, either leading or lagging, 
there is generally more trouble at the commutator and 
brushes than when a high power factor is maintained. 
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It has been shown that the maximum possible benefit 
to be derived from interpoles in neutralizing armature re- 
action is much less in synchronous converters than in direct- 
current generators. In direct-current generators and motors 
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Interpoles have also been of great advantage, due to variable 
speed and variable voltage requirements. In synchronous 
converters, however, the requirement of variable speed is 
obviously absent and that of variable voltage very limited. 
The voltage can only be obtained through the agency of such 
converter has constant voltage characteristics and variable 
relatively expensive devices as induction regulators, 
synchronous boosters or split-pole constructions. The 
advantages of interpoles in synchronous converters are 
then to be looked for only in the direction of increased 
outputs and higher speeds. 

It will be instructive, before considering the possibility 
of advance in this direction to take a brief survey of what 
has been accomplished without interpoles. The data of 
some machines of large output and high speed which 
have been built and placed in operation in the United 
States are given in the accompanying table. 

The 3,000 kw. converters mentioned above are the largest 
converters so far built. Eleven of these units have been 
installed or are being built for two of the traction com- 
panies of New York City. It is of interest to note that a 
number of these units are replacing 1,500 k.w. 250 rev. per 
min. units installed about ten vears ago in the same sub- 
stations, thereby doubling the capacity of the stations 
without increasing the real estate investment. The speed of 
these 3.000 kw. units is the same as that of the 2,000 kw. 
which, when designed four and a half years ago, represented 
the extreme in output and speed. 

The same ratings given in the table are plotted on the 
curve, Fig. 10, to which has been added other ratings 
which have been proposed and which can obviously be 
built in view of their relation to ratings which have been 


built. Fig. 10 represents concisely the Cac at 
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asfar as the writers are familiar with it. The curves bring 
out very nicely the relation between permissible amperes 

er brush arm and frequency and voltage. It will be noted 
that the permissible current is greater in the 250-volt 
converters than in the 600-volt converters, and greater 
in the 25 cycle converters than in the 60 cycle converters 
of the same voltage. These differences call attention to the 
fact, important in connection with the study of interpoles, 
that there are limits to speed and output other than the 
limit affected by interpoles—the limit of sparking. 

In any commutating machine the commutating con- 
ditions are dependent, to a large extent, on the number 
of poles. If, in a given design the commutation design 
constants are unduly large, the conditions can be improved 
by increasing the number of poles, since this, with the 

* parallel ” windings invariably used in larger machines, 
increases the number of circuits in parallel and decreases 
the current to be commutated in a single circuit. In a 
direct-current generator the number of poles can be varied 
with in fairly wide limits with a given speed, since the 
alterations of the machine are not of controlling import- 
ance. In the svnchronous converters, on the contrary, 
the number of poles and the speed are rigidly interconnected 
by the frequency of the supply circuit. This imposes a 
limitation in converter design which is not present in 
the design of direct-current generators. The least number 
of poles which a direct-current generator can have is 
determined largely by the total current to be handled 
and to a less extent by the speed. There is a maximum 
current which can be handled by each brush arm or for 
each pair of poles; this current is determined bv the 
permissible length of commutator which, in turn, is deter- 
mined by the stresses, the type of commutator construction 
employed, and the skill of the available manufacturing 
department. Due to the fixed relation between poles and 
speed in rotary converters, there is a fixed relation between 
the frequency and the commutator peripheral speed. 
The peripheral speed in feet per minute is equal to the 
alternations per minute of the supplv circuit times the 
distance in feet between adjacent neutral points on the 
commutator. With the same distance between neutral 
points, the peripheral speed of commutators in 60 cycle 
converters is necessarily 2.4 times the peripheral speed 
of 25 cycle commutators. This does not mean that 25 and 
60 cycle converters are actually built with this difference in 
peripheral speed, but that 60 cycle converters are pushed 
as high in peripheral speed as possible while 25 cycle 
converters are designed with a somewhat lower peripheral 
speed and with a proportionately greater distance between 
neutral points which, 1n turn, determine to a marked degree 
the sensitiveness of the machine in operation. 

Another matter which has a bearing on the speed of con- 
verters is the fact that in any machine, whether an alter- 
nating-current generator, direct-current generator, or syn- 
chronous converter, there is a limit in the number of poles 
below which little or no reduction in cost results in spite 
of the increased speed. This is best shown by the relative 
costs of two-pole and four-pole alternating- current turbo- 
generators, but is also true of other machines although to a 
less degree where the number of poles is greater. 

With these facts in mind, the difference in the high and 
low voltage and high and low frequency converters can 
be considered. 

25 Cycles, 250 Volts. Due to the low frequency, low 
commutator peripheral speeds are possible without exceed- 
ing very conservative limits in distance between neutral 
points and voltage between adjacent commutator bars. 
This permits very long commutators, without exceeding 
safe mechanical limits. The large currents due to the low 
voltage require at best a large number of poles, which 
results in a low speed in revolutions, and which also 
simplifies the mechanical problem of the commutator 
design. The large currents to be handled, particularly 
in the larger outputs, make it desirable to push to the 
limit the current per brush arm. The permissible current 
per brush arm is high due to the favourable conditions 
mentioned above and the result is seen in the high values 
of amperes per brush arm used in converters of this class. 
It is evident that for converters of low voltage and low 
frequency the limit to further increase in speed—with 
consequent decrease in poles—is length of commutator 
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25 Cycles, 600 Volts. As in the 250-volt converters, low 
frequency permits low commutator peripheral speed 
which, in. turn, permits relatively long commutators. 
The smaller currents to be handled, however, permit fewer 
poles which results in higher speeds than in the correspond- 
ing 250-volt converters which necessitates somewhat 
shorter commutators. The result is that, due to the higher 
speeds, the limit in amperes per brush arm is lower than 
in the 250-volt converters. By comparing the curves 
for 25-cvcle 600 volts, and 60 cycle 250 volts in Fig. 10 
it is evident that somewhat higher values of amperes 
per brush arm could be used for the former, since for the 
same kilowatts and speed the amperes per brush arm are 
equal. Either the highest available speed has not been 
emploved in existing “designs, or higher speeds could be 
used if interpoles were added. With these converters 
the limits to further increase in speed is not the length 
of the commutator. 

60 Cycles, 250 Volts. The maximum possible speed at 
the commutator is used in order to increase the space 
between neutral points, and the number of poles are chosen 
as small as possible without exceeding questionable 
operative speeds. This imposes very severe mechanical 
conditions in the commutator design. Going as far in this 
direction as is represented by the ratings mentioned 
above, the number of poles is still larger than would be 
selected in a direct-current generator of the same rating. 
The amperes per brush arm are smaller than in the 25 cycle 
converters of the same voltage due to the larger number 
of poles imposed by the frequency requirement. 

We question, however, whether higher speeds and 
greater amperes per busli arm are possible without radicallv 
changing the present tvpe of commutator construction. 
Here, then, as in the low frequency, low voltage converters, 
the barrier to high speeds is found in the commutator 
mechanical design rather than in the ER trical design. 

GO Cycles, 600 Volts. As in the 250 volt, 60 cycle 
converters, the number of poles 1s males as small as possible, 
keeping within permissible speeds, but, with the small 
currents handled in 600 volt converters and the larger 
number of poles necessitated by the high frequency, the 
amperes per brush arm as shown by Fig. 10 are very low. 

The limit to higher speed is obviously not amperes per 
brush arm. Interpoles would probably permit higher 
speeds due to more favourable sparking conditions, but 
higher speeds than those now used would certainly require 
changes in present commutator designs. 

The higher speeds now used by the large American 
manufacturers of synchronous converters were introduced 
within a very recent date for units above 300 kw. With 
the relativelv low commutator peripheral speeds previously 
used, the distance between brush arms was very small. 
This restricted the design to a comparatively small number 
of commutator bars between neutral points with a high 
voltage between bars, particularly in 600 volt converters. 
The use of a large number of poles resulted in very narrow 
neutral spaces between poles so that, with the combined 
effects of narrow neutral and high * volts per bar," 600 volt, 
60 cycle converters had a bad reputation. for sensitiveness 
to wrong brush position and to‘ bucking,” when compared 
with the substantial characteristies of low frequency 
converters. The later apparently radical increase in speeds 
has placed 60 cycle converters in the same class with the 

majority of 25 cycle machines now on the market in those 
features of design tending toward stabilitv in operation. 
If this increase in speed which has been successfully 
accomplished without interpoles, had proven unsuccessful, 
due to commutation difliculties, then interpoles would 
without any question be justified for 60 cycle converters. 

To summarize the above discussion of the various limits 
to increased speed : It would appear that 25 evele, 600 volt 
converters offer the most promising field for the application 
of interpoles; that 60 cvele 600 volt converters follow 
next and that 60 cycle and 25 evcle 250 volt converters 
show the least possibilities. of improvement from. the 
standpoint of design. 

If the use of interpoles permits higher speeds and outputs 
than those possible without interpole s from the standpoint 
of commutation it will be necessary to raise our present 
limits imposed by the construction of commutators except 
possibly in 25 cycle railway converters, if advantage 1s to 
be taken of the higher-speeds. These limits may be raised 
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materially only by a change in the tvpe of commutator 
construetion used. In all of the converters referred to the 
usual. F-ring commutator is employed. The shrink-ring 
construction developed for direct-current. turbo-generators 
night be used, especially for lower voltages, and the limits 
in peripheral speed and length of commutator be con- 
siderably extended. It may be found, however, that the 
use of this tvpe would necessitate commutators of small 
diameter compared with those now used in synchronous 
in order to obtain a construction of suflicient 
ryadhitv. This would in turn necessitate the use of the 
number of poles and speeds approaching those used in 
direct-current. turbo-generators in. order to obtain the 
necessary output. Nuch extreme proportions would 
apparently result in more expensive machines than those 
of the proportions now used without tuterpoles. A serious 
objection. to the use of shrink-ring commutators is the 
duhieultv of making repairs on them after installation. 
This, in general, limits the use of shrink-ring commutators 
to machines in which other cosntructions simply cannot be 
emploved, Commutator dimensions and speeds comparable 
with turbo-generator practice would only be possible with 
60 cvcle apparatus. As a matter of fact it is not a long 
step from onr present 60 evcle converter speeds to those 
usual im direct-current. turbo-generators in this country. 
In the 300 kw., 600 volt, 60 evele converter referred to 
any further increase in speed would necessarily be from 
the presnet six poles to a four-pole converter operating 
at ]. X revs. per min. This is the same as the speed selected 
for a number of direct-current turbo-generators of 300 kw. 
capacity, Similarly, the 500 kw., eight- -pole, 900 revs. per 
nun. converter, if changed, would be a six-pole 1,200 revs. 
per min. converter, which is not very different from 1,500 
revs. per min. selected by several manufacturers for the 
direct-current curbo-generator of 500 kw. capacity. 

The question of satisfactory commutator design for 
high speeds is a question that concerns the man who has 
to construct the commutator and the man who has to 
operate it, equally with the man who designs it. A large 
high-speed commutator is, whatever the design, a wonderful 
contrivance requiring constructive ability of the highest 
order, and. when completed and put in operation, requiring 
careful attention on the part of the operator, Defects 
unnoticed at low speeds become disastrous at high speeds. 
The type of construction and the limits in size and speed 
are not to be changed without verv careful consideration. 

Granting that increased speeds are feasible through 
the use of interpoles, and that it is possible to build satis- 
factory commutators at the increased speeds and increased 
current outputs, the question still remains whether such 
a change results in a suflicient reduction in cost or improve- 
ment in performance to warrant the change. Considering 
25 evele, 600 volt converters, it 1s without question possible 
it» build a 300 revs. per min. 1,500 kw. converter without 
interpoles of a design in line with conservative practice. 
There is ample basis for the behef that still without inter- 
poles, the speed could be increased to 375 revs. per min. 
without. sacrificing good commutating limits, and that, 
with interpoles, and, assuming that a satisfactory com- 
mutator could be designed and built, the speed could be 
further increased to 500 revs. per min. But, comparing 
the material required in the eight-pole 375 revs. per min. 
converter and in the six-pole 500 revs. per min. converter, 
i will probably be found. that the cost of the six-pole 
machine of such large capacity is as great as or greater than 
the enmht-pole. [t is also questionable whether the 750 kw. 
size which is own built with six poles for 500 revs. per min. 
could be changed to four poles and 750 revs. per min. 
with a decrease in cost suflicient to warrant the change. 

A new tvpe of machine is the 25 Rp: eight-pole, 

| kw. revs, per min. ROO kw. 250 volt, 3,200 ampere 
svn hronous converter, This machine carries a wine Aud 
booster between the collector rings and the rear. end of 
the armature, but this adds but little to the dimensions 
of the machine. The great length of the machine, compared 
with ita diameter, should be noted. The use of interpoles 
would probably not allow any material change in the 
dimenstons of this machine. 
» Considering 60 eyele converters, both 600 and 250 volt, 
any inerease in speed would result. in machines comparable 
with direct-current tutbo-generators in type of construction 
and iu cost. To state the matter conservatively, it is 
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extremely doubtful whether any material increase in 
speeds above those now known to be possible without 
interpoles can be made with enough saving in cost to 
compensate for the expense of adding interpole windings, 
if such are required, 

The actual construction of converters with interpoles 
would be attended by some minor disadvantages. The 
field structure. would be considerably complicated by the 
additional field winding, particularly in the case of con- 
verters for three-wire service in which both the series and 
interpole field windings would have to be connected in 
both the positive and negative circuits, In all cases the 
addition of the interpole would considerably crowd the 
field structure and increase the temperature rises in the 
converter unless it were designed with greater diameter to 
provide suflicient. space for the interpoles without crowding. 
The etliciency of an interpole machine would in general be 
slightly lower than that of the corresponding machine 
without interpoles, due to the addition of the interpole 
losses. In the event of the use of higher speeds, the 
efħciencies will be considerably lowered by the increased 
friction. loss due to the bearings, brushes and windage, 
unless the reduction in iron and copper losses is sufficient 
to compensate for the increased. friction. 

The advantages and disadvantages chargeable to inter- 
poles may be summarized as follows : 

l. Assuming that considerably higher speeds could be 
used : 

Advantages. 

Possible reduction in cost. 

b. Less attention required in operation. 

c. Longer life of commutator and brushes. 

The advantages b and c may be more than counterbalanced 
under the present assumption, by the greater difficulty of 
maintaining any commutator in proper condition with the 
higher speed assumed. 

od vantages. 

. Possibility of increased trouble from bucking on 
sudden changes in load or short circuits. 

b. Possible reduction in efticiencies, particularly in 
heht load. 

c. Higher operating temperatures unless the same 
temperatures as now obtained in non-interpole 
machines are maintained by partly sacrificing 
the advantage of lower cost. 

2. On the assumption that no higher speeds will be used 
with interpoles than have been found to be practicable 
without interpoles, but that the interpoles will ke added 
simply as a refinement to machines that would operate 
satisfactorily without them. 


Advantages. 
a. Less attention required during operation. 
b. Longer life of commutator and brushes. 


Disadvantages. 
a. Possibility of nebedaea trouble from bucking on 
sudden changes in load or short circuits. 
b. Slightly lower efficiencies. 
c. Migher operating temperatures. 
d. Greater cost due to the addition of interpoles. 


This is true of course only with the stated assumption 
that the converter 1s designed to operate satisfactorily 
without  interpoles. It would probably be possible 
to design a converter with interpoles without exceeding 
the cost of the non-interpole machine as has been 
done in other tvpes of apparatus, but this would be done 
bv making a machine which is unsatisfactory without 
interpoles and then improving the commutating con- 
ditions by interpoles. Such result, however, would hardly 
represent an improvement. over present practice. 

In conclusion, the authors have attempted to state the 
case for and against interpoles in all fairness. From the 
standpoint of design it seems difficult to make a sutliciently 
strong case for the interpole in synchronous converters to 
warrant the additional complication in construction. 
At best the addition of interpoles, properly applied, 
represents a refinement over present designs, and the 
fundamental question is whether such refinement is justified 
commercially. This question, however, must be decided, 
as all engineering problems are finally decided, not by 
the judgment of one man of any yroup.of men, but by 
the results of experience, in-extended- operation. 
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PROFESSIONAL PORTRAITS. 


No. IV.—Dr. Gisbert Kapp, Past President I.E.E. 


By P. F. MOTTELAY. 


Dr. Gisbert Kapp was born at Mauer, near Vienna, in 
Austria, September 2, 1852, of German-Scottish parent- 
age, and became in time 2 naturalized Englishman. He 
pursued his scientific studies at the Zurich Polytechnic 
School, which he had entered in 1869 and where he was 
a pupil of Professor Gustav Zeuner, as well as of the very 
celebrated Wilhelm Kohlrausch, graduating from there 
with the diploma of mechanical engineer. He then passed 
12 months in the Arsenal at Pola, where he gained some 
practical experience in marine engine work. 

At 22 years of age he came to London in order to take 
the position of chief draughtsman in the well-known 
engineering establishment of Gwynne & Company, hydraulic 
and gas engineers, where he remained for five years, and 
where he was given opportunities of visiting different 
Continental places, notably in Holland, for the purpose 
of establishing steam pumping and other plants. After 
leaving the London firm he became the technical repre- 
sentative of Messrs. Hornsby & Sons, Ltd., the large 
agricultural implement manufacturers, of Grantham, in 
whose behalf he had also to make many foreign trips. 
These were, however, much more extensive than any 
he had before made and carried him all through Europe 
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and the East, including, more particularly, Russia, Italy, 
Cyprus, Algiers and even Egypt. Throughout these 
countries he made a study of the conditions under which 
agriculture was carried on in different localities and how 
the same could be benefited with his firm’s improved 
steam and other implements. 

It was upon his return from one of these trips that he 
had opportunity of visiting the great Paris Electrical 
Exposition of 1881, the many notable exhibits in which, 
he says, attracted him so keenly that he made up his mind 
to at once enter the electrical field which appeared to offer 
greater and more profitable scope than did either of the 
lines with which he had thus far become identified. He 
therefore gave up the position he had held for two years 
with Messrs. Hornsby & Sons, making from that moment 
an earnest study of electrical engineering, and, when 
again in London, entered the firm of Crompton & Company, 
of whose works at Chelmsford he was made the general 
manager. There he found the much-needed opportunities 
for the practical research work he had long wished for, 
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and, with the valuable collaboration of Mr. Crompton, 
notably in the development of the dynamo, he was able 
to devise improvements for which he later on secured 
quite a number of valuable patents 

He married, in 1884, Miss Theresa Krall, an English- 
woman, by whom he had two sons, both of whom, after 
passing through the University, have begun practical 
work in engineering with the well-known firm of Brown, 
Bouverie & Company, at Baden, in Switzerland. 

Upon resigning his position with Messrs. Crompton 
& Company, in the year 1885, he established himself as a 
consulting engineer in Westminster. Among the inventions 
made up to that time may be mentioned compound winding 
of dynamos and a class of electrical measuring instru- 
ments wherein permanency of calibration is obtained by 
the use of over-saturated electro-magnets. These were 
dulv patented, jointly with Mr. Crompton, and, later on, 
Dr. Kapp took patents for making dynamos self-re gulating 
without using two circuits on the field magnet, for a self- 
regulating arc light dynamo, for an alternate-current 
dynamo, for a high speed steam engine, for a continuous 
current dynamo, for a system of alternate current dis- 
tribution ensuring constant pressure throughout an 
extended district, for boosting the return feeders on 
electric railways, and for an alternating current generator. 
Many of the improvements he made in dynamos and 
other machinery were used by W. H. Allen & Company, 
of Lambeth; by Johnson & Phillips, of Charlton; by 
Lawrence, Scott & Company, of Norwich; by F. M. 
Newton, of Taunton, and by the Tulikon Company, of 
Switzerland. 

He continued in London the practice of consulting engin- 
eer, which became a very extended one, up to the year 1894, 
when he was offered and accepted the general secretaryship 
of an association of German electrical engineers called 
the Verband Deutscher Elektrotechniker. He had mean- 
while, during the years 1886-1889, acted as London editor 
of “ Industries," a paper now known as “ Industries and 
Iron," and his fondness for journalistic work soon induced 
him to edit in Berlin the ** Elektrotechnische Zeitschrift," 
a paper published by the above-named association of 
German engineers. 

His popularity became very great on the Continent 
and his patents and practice proved very remunerative. 
He was frequently employed by many of the German 
municipalities and traffic companies and was called upon 
to do professional work even in Norway, Italy, and Russia, 
for the electrical tramways, as well as for the electric 
supply of such towns as Zurich, Lucerne and Wintertour. 

He had thus spent fully ten years when he was called, 
during December, 1904, to fill the newly-created chair 
of electrical engineering at the University of Birmingham. 
This he accepted, entering upon his duties in October 
of the year following 
as the result of his able management at Bournbrook, onc 
of the very best equipped laboratories of the United 


Kingdom. 
Professor Kapp is the author of many books, the most 
important of which are :—‘‘ The Transmission of Energy 


and Its Transformation, Sub-division and Distribution ”’ 
(4th edition, 1894), ** Alternating Currents of Electricity," 
" Dynamo Construction, Electrical and  Mechanieal," 
" Dynamos, Alternators and Transformers," ** Transformers 
for Single and Multiphase Currents," '' Electrical En- 
gineering,’ “ The Electrification of Railways” (being 
the lectures he delivered before the Royal Institution in 
1908), and “ Electrical Engineering Designs " (taken from 
modern practice). Many of these were translated into 
French, Italian, Russian and German. 

He has, besides, read papers before many learned societies, 
beginning in 1885 before the Institution of Civil Engineers 
with one on “ Modern Dynamos and their Engines," 
which, as well as a subsequent one on the same subject, 
received a Telford premium and medal, and, following 
it up during 1886 with another on “ The Predetermination 
of the Characteristics of a Dynamo,” before the Society 
of Telegraph Engineers. His paper on “ Alternate Current 
Transformers " appeared in 1888, and that on “ Alternate 
Current Machinery " during the early part of 1889. His 
three Cantor lectures on “ Electric Transformation of 
Power" were given, before theySociety of Arts, in the 
spring of)/4891,; and. hel hás also lectured at Chatham 


, and, up to this date, he can show 
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School of Military Engineering, on “ Electric Tramways 
and Alternating Currents.” It should be mentioned that 
while in Berlin he had been appointed lecturer on electrical 
engineering in the Technical University of Charlottenberg. 

He holds the degree of Doctor of Engineering honoris 
causa in two German Universities, and is Master of Science 
of Birmingham University. He has been President of the 
Birmingham University Engineering Society, was for two 
vears chairman of the Committee of Birmingham section 
of the London Institution of Electrical Engineers, on the 
Council of which Institution he served three times from 
isol to 1893, afterwards acting as Vice-President, 1907- 
19, and becoming its President, 1909-1910. He is, 
besides; a member of the English Institute of Civil 
Engineers and an honorary member of the Physical Society 
of Frankfort. 

The accompanving photograph, taken expressly for 
this pubheation, shows Dr. Kapp in the Junior Students’ 
laboratory of the Birmingham University. 

The attitude he has assumed impresses us most favour- 
ably. It shows to advantage his fine physique, crowned 
with a massive head, having keen, penetrating, but kindly 
eves, which latter convey the determined look of one weil 
assured of his ground and ably prepared to defend and 
maintain it. But for this characteristic, allied to indomit- 
able industry, he would scarcely have been capable of 
advanciny as rapidly as we have seen him do in the different 
channels to which we have called attention and in so pro- 
fitably fashioning out his many searching lines especially 
of foreign study. Since occupving the Electrical Engineering 
Chair of Birmingham University, he has had the oppor- 
tunity of showing to advantage his great merits as a teacher, 
of which no better testimony perhaps exists than the 
reported constantly increasing attendance at his lectures 
and classes. As an instructor, he happily personifies that 
rare enough combination, the ardent searcher and born 
expounder. In private, he always invites the bonne camara- 
derie that has won him so much of the open popularity he 


enjyoved on tlie continent, as well as in the different associa- - 


tions which he has been called upon to enter. He is con- 
sidered very methodical, sympathetic, forceful, happily 
blending in his teachings the certain deliberation of the 
truly scientific thinker with an animation very convincing 
of his great interest in anything he undertakes. 


THE ELECTRIC POWER USERS’ 
ASSOCIATION, LTD. 


Of recent vears it has become the regular thing for 
Insurance Companies to not only insure machinery, but to 
inspect it regularly, to superintend extension plant being 
put down, and in many cases to specify and carry out a 
complete installation. The Manchester Steam Users’, the 
Vulcan Boiler Insurance Company, and the British Engine 
& Boiler Company. are well-known in this connection. 
Another company has entered the field under the name of 
the Electrical Power Users’ Association, Ltd., and, as its 
d nnplies, the special objects are :— 

. To test and examine periodically for faults as a pre- 
"o against breakdown and stoppage of machinery. 

2. To issue reports of such visits and examinations, with 
suggestions as to increasing or maintaining the efficiency of 
the subscribers! plant. 

3. To advise generally. as consulting engineers, upon the 
electrical equipment, and on subscribers’ works or business 
premises. 

$. To advise subscribers as to the installation of new 
machinery, fittings, etc., and as to the improvement of 
existing machinery. 

5. To procure the insurance of subscribers’ plant, 
machinery and fittings with a recognised Insurance Com- 
panv. but not to be liable for any faults or breakdowns 
E specially agreed. 

. To grant certificates of inspection as required by the 
le sin Insurance Companies, 

. To test and investigate all the modern developments, 
patents and devices placed upon the market, with a view 
to acquainting subscribers with any apparatus applicable 
to their requirements, 

The mutual aspect of tlie Association is a most important 
feature, for it protects and assists non-technical electrical 
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power users. The directors are: The Right Hon. Earl 
Russell, Chairman, Telegraph House, Clichester, Director 
of the Motor Insurance Company, Ltd. ; Sir Richard Carnac 


Temple, Bart. Vice-Chairman, The Nash, Worcester ; 
Colonel W. C. Dickenson, 22, Hereford-square, South 
Kensington, S.W.; John Temple Seriven, Esq., Moor 


House, Staines, Director of Barclay, Perkins & Company, 
Ltd. ; Oliver Huxley, B.Sc. (Londs.), 120, Coldershaw-road, 
West Ealing, W., Consulting Engineer (Managing Director). 

Offices have been taken at St. Stephen's House, Victoria 
Embankment, Westminster, S.W., and Leonard William 
Dilloway, Esq., Chssold House, 149, Green Lanes, N., will 
be Insurance Manager, whilst we hear that a well-known 
Electrical Engineer is to be head of the Consulting Depart- 
ment. A contract has been entered into with the London & 
Lancashire Life & General Assurance Company, Ltd., 
whereby the company agrees :— 

. 1. To insure approved electrical and other plant inspected 
by the expert staff of the Association. 

2. To offer the Association the whole of the inspections 
required by the company in connection with the insurance 
of electrical and other plant. 

The Directors regard this agreement as most important, 
not only as a source of immediate revenue, but as being 
far-reaching in its possibilities. The premium income of the 
London & Lancashire Life & General Assurance Company, 
Ltd., is now £417,000, with a capital of £2,500,000, and the 
treaty that the Association has entered into with that com- 
pany should provide a revenue of at least £10,000 in the 
first vear, and this figure should be substantially increased 
from vear to year. 

A large number of the policv holders in the above 
Insurance Company, being owners of mechanical and 
electrical plant. that company is opening a department to 
approach its policy holders and obtain the insurance and 
inspection of their plant in conjunction with the Association. 

The depreciation and loss in efficiency on private plant 
installations, etc., is very much heavier than it should be, 
owing to the fact that their management and control is 
often left in the hands of an unskilled attendant. In these 
days of keen competition, it is essential that the running 
costs should be kept down to the lowest possible minimum, 
and the highest degree of efficiency maintained. It is to 
attain this end for all classes of manufacturers and other 
users of electricity that the Association has been formed. 

Experience shows that 8095 of the breakdown on elec- 
trical plant can be directly traced to inefficient attention, 
and could be entirely avoided bv a periodical and careful 
inspection and test. The importance of such supervision 
cannot be too strongly emphasised to users of electrical 
power in any shape or form. 


BOOK REVIEWS. 


“Application of Arc Lamps to Practical don d 
Justus Eck, M.A., M.L.E.E. London: 
Company. 2s. 6d. net. 

Mr. Justus Eck has had long experience with arc lamps 
and been closelv identified with the introduction of one of 
the earliest and best known flame arc lamps—the “ Ex- 
cello." At the time of its introduction gas companies were 
getting very perky about high pressure gas lighting, and 
it certainly was showing up very well. The electrical 
industry is, therefore, indebted to the author for helping 
to make such a decisive move as the flame arc lamp. The 
long, drawn-out fight between electric lighting and gas 
lighting reminds the writer of a game of chess. The pawns 
are the small improvements, while the large improvements 
are the knights “and bishops" moves. Every now and then, 
there is an unexpected improvement coming from a new 
direction, which may be likened to the queen's move ; and 
the analogy happens to be the more complete because the 
electrical industry has a Queen of the are who has made 
some remarkable ** moves." The opening chapter of the 
book under review is on Light Radiation, and a number 
of useful curves are given showing how the light of well- 
known types of lamps is distributed. The requirements 
for various kinds of buildings are given in lux, a lux being 
the illumination given on the inner surface of a sphere of 
one meter radius by a standard Hefner candle placed at its 
geometric centre. At 50 lux observation i8 about the-same 
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as ordinary daylight, that is to say, the eye does not have 
to accommodate itself, whereas with two lux one is only 
just able to read small print. On the chapter dealing with 
efficiency all the various kinds of electric lamps are referred 
to, including the mercury vapour lamps having a quartz 
tube. Owing to the transparency of quartz to active and 
chemical rays the lamp has to be specially constructed and 
screened. Reference is made to the B metliods of over- 
coming the high resistance of flame carbons due to length 
and small diameter. They are (a) duction of a conducting 
metal wire core (b) copper plating the outer surface of the 
carbons and (c) making contact at the lower end of the 
carbons. Mr. Justus Eck thinks the wire coil is the best 
method. Applications of arc lamps occupies many pages, 
amongst them being: Hall's cvlindrical copying apparatus, 
searchlight projectors, drapers’ shops and window lighting, 
ete. The various methods of connecting up arc lamps are 
very well described, the diagrams being especially clear. 
All details, such as resistances, choke coils, suspensions, etc., 
are mentioned, and Mr. Wunderleck's clever invention of 
the Croydon winch has tbe notice it so well deserves. The 
latter part is taken up with detailed descriptions 
of the various types of arc lamps. and whilst the 
manufacturers of Mr. Justus Eck's company are naturally 
given prominence, they are not unduly pushed. The book 
is good and cheap and well turned ont by the publishers. 


‘Gas Engines.” By W. J. Marshall and Capt. H. Riall 
Sankey, R.É. London: Constable & Company, Ltd. 
Price 65. 

There should be a well defined public for a book of this 
kind, which is intended for the user, the man who wishes 
to know the principles underlying design and construction, 
the methods of running machinery, of detecting and 
remedying faults. In the ten chapters, covering ¢ lose upon 
300 pages, the authors have kept the needs of such a 
public well in view, and have been very successful in 
supplying just the information most necessar v. The book 
gives a comprehensive survey of the subject, a brief chapter 
being even devoted to gas and gas producers, while the 
large and excellent series of illustrations, including several 
folding plates, adds immensely to the practical utility of the 
work. . 

“ Electricity in the Service of Man: A Popular and 

Practical Treatise on the Application of Electricity to 
Modern Life." By R. Mullineux Walmsley. London: 
Cassel & Company, Ltd. 

The first volume of this excellent work makes a handsome 
volume of over 800 pages, containing more that 1,600 
illustrations. Dr. Walmsley points out in his preface. that 
the book has not only been carefully revised, but brought 
up-to-date by the introduction of many new sections, 
such as** Radio-activity," Magnetic Properties of Alloys,” 
‘Metallic Filament Lamps," " The Mercury Arc," and 
so on. Students will be glad to possess an old friend so 
effectually rejuvenated. Volume two, now in the course 
of publication in monthly parts, will soon be ready for 
issue in complete form. 


"The Aeroplane: An Elementary Text-Book of the 
Principles of Dynamic Flight." By T. O. B. Hubbard. 

J. H. Ledeboer and C. C. Turner. With 4 plates and 

35 diagrams. London: Longmans. Price, 2s. 6d. net. 
The authors, recognising that a new and important 
branch of industry is arising and that the devotees of 
dvnamic flving are steadily on the increase, have set 
themselves the task of supplyi ing a text-book of the elements 
of dynamic flight. In a series of chapters they discuss the 
properties of air; the resistance of the air, and the action 
of inclined planes; the flow of air, the curve, lift and 
drift; gliding and the theory of the aeroplane ; stability 
and steering; propulsion; the aeroplane; navigation ; 
and finally motors. It will be seen that this is a fairly 
ambitious programme for a small book of 120 pages, but 
it is concerned with general principles, and only pretends 
to be an introduction to deeper and wider study. The 
bibliography. glossary and set of tables are useful features. 
New Books on EnkcrRIC WiniNG.—-Messrs, Whittaker 
& Company are issuing a new edition of ^ Electric Wirings, 
Fittings, Switches um Lamps," by Mr. W. Perren Ma vcoc| E 
M.LE.E. The work, which has been entriely re-written, 
now comprises 628 pages and 624 illustrations, and—in 
addition to the subjects indicated by the title—deals with 


specifications, electric heating, bells, 
alarms, testing, ete. A companion book, “ Electric- Wiring 
Diagrams,” forms a collection, with concise explanations, 
of most of the numerous connection diagrams given in the 
larger work above mentioned. We shall review these two 

books in due course. 
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Fripay, FEBRUARY 10. 

INsriTUTION. oF ELECTRICAL ENGINEERS (Yorkshire 
Local Section).—The Hotel Metropole, Leeds, at 6.30 p.m., 
Annual Dinner, Mr. T. Harding Churton in the chair. 

ASSOCIATION OF ENGINEERS-IN-CHARGE.—St. Bride 
Institute, E.C., at 7.30 p.m., Mr. W. J. Marshall on ** Over- 
type Superheated Steam Engines." 


SATURDAY, FEBRUARY 11. 
INSTITUTION OF ELECTRICAL ENGINEERS (Glasgow Local 
Section).—The Grosvenor, Annual Smoking Concert. 
JUNIOR INSTITUTION OF ENGINEERS.—Annual dinner, 
6.30 p.m. for 7 p.m., at Hotel Cecil, the President, Sir 
J. J. Thomson, F.R.S., in the chair. 


Monpay, FEBRUARY 13. 

L&gEp»s University ENGINEERING SociETY.—Mr. F. J. 
Kean on * The Design and Construction of the Parsons 
Type of Steam Turbine.” 

INSTITUTION OF MECHANICAL ENGINEERS.—Graduates’ 
Association, Storey's Gate, Westminster, at 8 p.m., Captain 


H. Riall Sankev, R.E., on “ Wireless Telegraphy.” 


TUESDAY, FEBRUARY 14. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Local Section).—The University, at 7.30 p.m., Mr. A. P. M. 
Fleming and Mr. R. Johnson on ‘ Pertinent Features in 
the Insulation of Electrical Machines." 

NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION.— 
Balfour House, Finsbury-pavement, Committee meeting, 
at 2.30 p.m. 

INSTITUTION OF ELECTRICAL ENGINEERS (Glasgow Local 
Section).—Bath-street, at 8 p.m. Professor F. G. Baily 
will introduce paper by the late Mr. J. R. Barr, on ‘ Some 
Considerations Relating to the Parallel Working of Alter- 
nators." | 

WEDNESDAY, FEBRUARY 15. 

INSTITUTION OF ELECTRICAL ENGINEERS (Yorkshire 
Local Section).—The University, Leeds, Mr. J. F. C. Snell 
on " Modern Long Distance Transmission of Electrical 
Energv." 

Institution OF ELECTRICAL ENGINEERS (Students? 
Section).—In the Institution Lecture Theatre. at 7.45 pan. 
Mr. H. C. May on “ The Manufacture of Dry-core Tele- 
phone Cables." 


FRIDAY, FEBRUARY I7. 

IusriTUTION OF ELECTRICAL ENGINEERS (Newcastle 

Local Nection).—Annual dinner. 
SATURDAY, FEBRUARY 18. 

INSTITUTION OF ELECTRICAL ENGINEERS (Studente’ 
Section).—Trocadero Restaurant, Piccadilly, W., at 7.30 
p-m., Annual Dinner. 

Monpbay, FEBRUARY 20. 

INSTITUTION OF ELECTRICAL ENGINEERS. (Neweastle 

Local Section).---Armstrong College, at 7.30 p.m., Mr. W. 


Firth on “ The Relation between Phase Displacement and 


Load in Alternators,” and demonstration by Mr. G. Ralph 
" Fire-Damp Cut-Out Apparatus." 


HOLOPHANE LUMETER. 


Messrs. R. & J. Beck, Ltd., the well-known manu- 
facturers of optical instruments, have just introduced the 
* Holophane Lumeter," a very compact, portable instru- 
ment, designed to measure light as seen by the eye, and 
not as emitted from a light source. It is quite simple in 
use, and has a range of from 1/100th of a candle ft. to 100 
candle ft. It should appeal to a wide circle, such as tech- 
nical college authorities, medical officers, illuminating 
engineers, and quitesas emphatically to illuminating 
engineers andj decoratorsmnd Surnishers. 
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THE INTERNATIONAL VOLT. 


The scientists of the world who take a delight in 
discussing international units had a fair field when 
it came to fixing electrical standards, and yet they 
seem to have made rather a mess of it. We have 
just read through the circular of the Bureau of 
Standards, published at Washington last year, and 
it gives the various reasons for making a change 
in the value of the international volt. On January r, 
this vear, the Bureau of Standards adopted a new 
value for the E.M.F. of the Weston normal cell, 
namely, E = 1-01830 international volts at 20°C., 
which is equivalent to an increase of about 0-08 of 
1%, in the value of the international volt. The 
change will affect to a slight extent all measure- 
ments of electric current, electro-motive force, and 
power, and will in some cases require slight changes 
in electrical measuring instruments. As an illustra- 
tion of the importance of small differences in 
electrical units, the following incident is of interest. 
Some precision alternating-current watt meters 
were ordered from Germany by an American cus- 
tomer. Their accuracy was guaranteed, but the 
manufacturer neglected to take into account the 
small difference between the * international volt ” 
of America and the “international volt " of Ger- 
many. One of the instruments, therefore, showed 
a slightly greater error than allowed in the contract 
and it was rejected. If the volt had been the same 
in both countries it would have passed. A lamp 
giving 16 candles at 110 volts will, on the new 
basis of voltage measurement, give 16 candles at 
109:9 volts. It is pleasing to hear that the Weston 
normal cell, which is now the standard in place of 
the Clarke, has been so improved that its. value 
as set up bv different observers following the same 
specifications is uniform to a few thousandths of 
I per cent. The mean values of the standard 
cells of the national laboratories of Great Britain, 
Germany, France, and the United. States, when 
compared at various times in recent years, have 
agreed to within a few parts in 100,000. That's 
good! For those who revel in such things, it may 
be of interest to state that the formula for the 
temperature co-efficient of the Weston normal cell 
adopted by the London Conference, based-on™the 
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investigation of the Bureau of Standards, is as 
follows: — Et T = E;4— 0:0000406 (t — 20?) — 
0:00000095 (t—20)* + 0:00000001 (t—20)p. We 
feel sure that the men who worked that out must 
have insisted on there being absolute quict. No 
wonder the Government buried the Bureau of 
Standards in a wood. But to return to the volt— 
just the plain volt—we do hope that.if scientists 
find they are wrong again, thcy will bind themselves 
by a solemn oath not to let us plain men know 
anything about it. Will they please let the “ plain 
volt " alone for the future, for life is so very short. 
There are a number of disagreeable individuals in 
the world who go about proving that hoary old 
stories, like that of William Tell shooting an apple 
off a boy’s head, are quite untrue. Well, they may 
be, but we would rather make a trip to Tell’s chapel 
and hear the old story over again, than worrv out 
formula such as the above. We should at least be 
doing no harm to anyone, whereas the alteration 
of the volt has added another burden to scientific 
and engineering mankind. 


EDOUARD BRANLY. 


Successful rival of Mme. Curie at the Paris Académie 
des Sciences. 


Professor Edouard Branly, who was recently elected to the 
French Académie des Sciences by a majority of only two 
votes over Mme. Curie, was born at Amiens, on October 23, 
1844. He made his first studies at the College of St. Quentin, 
and, after following a course at the Collége Henri Quatre, 
in Paris, was admitted at the Ecole Normale Superieure, in 
the last-named city. The completion of his studies had 
brought him a Fellowship at the French University, and 
the degree of Doctor of Physical Science as well as that of 
Doctor of Medicine. He then became Professor at the 
College of Bourges, and subsequently was appointed 
Director of Physical Instruction at the Sorbonne, which 
post he retained up to the vear 1876, when he commenced 
a series of lectures in Natural Philosophy at the free school 
for advanced students. 

Professor Branly has been indefatigable in his electric 
researches and has made many very valuable discoveries, 
. as will be seen by reference to the Comptes Rendus of the 
French Academy of Sciences, as well as to the different 
scientific publications of the time. 

The results of his most important early investigations 
are recorded in a volume published in Paris during 1902, 
“ Télégraphie et Téléphonie sans fil. Récepteur . . ." 
which naturally attracted world-wide attention, for in it 
he brought forth the all necessary Receiver that has ever 
since proved such an indispensable factor in so very many 
quarters. His findings of electro-static phenomena in 
batteries, positive discharge by gases, violet ravs and 
incandescent bodies, were no less gratifying. For his ex- 
position of radio-conductors, the Paris Academy of Sciences 
awarded him the Houllevigue prize, and the International 
Jury of Superior Precept Instruction gave him a grand 
prix, whilst, during 1898-1900, for his very valuable wire- 
less discoverics, the French Minister of Public Instruction 
made him a Chevalier of the Legion of Honour, and Pope 
Leo XIII. invested him with the Order of Commander of 
St. Gregory the Great. 

During the past 20 years, Professor Branly has brought 
forth many improvements to his previous discoveries. He 
has introduced amongst other apparatus, new radio- 
conductors with tempered and polished steel contacts for 
wireless telegraphv, new independent distributing con- 
trivances for producing tele-mechanical effects without 
wires, and, some four years ago, he constructed safety 
apparatus independent of all syntonisation to prevent the 


action of accidental sparks in these same tele-mechanical 
effects while safeguarding exclusive intercourse between 
the transmitting and receiving stations. 

Of late, the Professor has awakened still greater astonish- 
ment by his reported progress in tele-mechanics proper. 
He claims that, without possible interference by electric 
atmospheric disturbances, he can start and regulate 
machinery, discharge artillery, operate mines, start the 
lamps in light-houses, etc., by wireless, at as great a dis- 
tance as 150 miles, and that a system of reflected waves 
will enable him to observe the resulting operations. The 
explanatory details of this, he promises to disclose at a 
very early date. 


THE ARC SYSTEM OF RADIO-TELEGRAPHIC 
TRANSMISSION.* 


By E. L. M. Emtage. 


THE ORIGIN OF THE ARC SYSTEM. 

The original spark system of Radio-telegraphic Trans- 
mission having the disadvantage of considerable intervals 
between the successive trains of oscillations it was found 
desirable to obtain a system which would give oscillations 
less strongly damped. The immediate outcome of this wes 


THE DEVELOPMENT OF THE ARC SYSTEM OF 
TRANSMISSION. 

The principle of this system has an almost perfect 
analogue in the vibrations of a violin string under the 
steady application of the bow. By following up carefully 
the manner in which these “ undamped vibrations " are 
formed one can show that in an exactly similar manner 
undamped electric oscillations can be formed by means 
of an arc in & primary circuit which is shunted by a 
secondary circuit containing an inductance and capacity 
in series. 

Elihu Thomson’s metal arc for high frequency generation ; 
Duddell’s singing are ; Poulsen’s arc system of transmission ; 
including the features of hydrogen or hvdro-carbon gas 
atmosphere round arc giving very high frequencies, water 
cooled copper anode, with solid carbon cathode rotating 
in magnetic field which raises potential gradient of the arc. 
Dr. Fleming's experiment proving that the logarithmic 
decrement of the oscillations is zero; but that they are 
interrupted. Further experiments by others. 

Descriptions of arc installations in practice. 


ADVANTAGES OF ARC SYSTEM. 

Extreme accuracy in “ Tuning,” allowing of multiplex 
telegraphy without interference. Silence of transmitting 
apparatus. Greater freedom from atmospheric disturbances. 
Lower voltages used, resulting in smaller loss by leakage, 
absence of sparking at sending key. 


DISADVANTAGES OF THE ARC SYSTEM. 
Non-harmonic nature of “ forced oscillations." Several 
local maxima on resonance curve rendering tuning more 
complicated. Very low efficiency as compared with other 
methods. 


, 


QUENCHED SPARK SYSTEMS. 

The principle of these systems is analogous to that of a 
piano played with the “loud pedal on”; the striker 
leaving the string free to vibrate with a slightly damped 
oscillation. In the same way a heavy arc or spark dis- 
charge in the primary, if it is quenched instantly, sets up 
oscillations (slightly damped) in the secondary circuit, 
which is coupled inductively to the primary circuit. 

Description of the Lepel system. 

Description of the Telefunken system. 

Advantages of Quenched Spark systems. 


CONCLUSION, 

Relative efficiencies. Methods of signalling. The un- 
solved problems—how to measure efficiencies of systems 
satisfactorily—why the frequency of the arc 1s raised by a 
hydrogen atmosphere, suggested solution by author. 


* Abstract. of a paper read before(the Northampton Institute Engineer- 
ing Society, on Feb. 3, 1911, by Mr. E. L. M. Emtage.7 Cy M. Dowse, Esq., 
A.M.LE.E. in the chair. 
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Electrical Progress at Home & Abroad. 


Review by our Special Correspondents. 


THE TYNESIDE. 


("£iectrical Enginoer" Correepondent.) 


NEWCASTLE-ON-TYNE. 


Notes have previously appeared in this column upon 
the Bill which the Newcastle Corporation is promoting in 
the Parliament. which has just opened. The electrical 
portion of the Bill, relating to tramways and road con- 
vevances, has met with practically general public approval, 
in spite of certain criticisms which were raised at à com- 
paratively early stage of the public proceedings. The Bill 
iX however, an " omnibus " measure, seeking for powers 
connected with leases of property, and mainly on this a 
citizen's poll has been demanded. The question of tram- 
ways extensions, trackless trolley vehicles, and motor- 
‘buses has now become involved in the poll owing to 
requisitions having been received, and it is probable that 
a poll upon the whole question will be taken on the 16th 
inst. [n the meantime it is interesting to note that the 
neighbouring Town Council of Gateshead is petitioning in 
Parliament against the Bill on the ground that they them- 
selves have powers to purchase the Gateshead Tramways 
and that the Bill would induce injurious competition. They 
are also opposing the motor-omnibus clause, as these 
powers are already given to the Gateshead Tramway Com- 
panv. 

The Newcastle tramwavmen are conducting a brisk 
awitation. for the covering in of the driving platforms, and 
have addressed an enquiry to 160 doctors of Newcastle as 
to their opinion of such a change in the health of the 
motor men and conductors. Seventy medical men have 
replied. 56 of these favouring covered cabs for the drivers. 
The Tramways Committee are favourably disposed to the 
change if this is financially practicable. Other electrical 
matters in which the Corporation is interesting itself at 
present are the better lighting of the Quav in order to 
facilitate the loading and unloading of vessels, by means 
of electric arc lamps, and the question of telephone rates 
in relation to the approaching transfer of the National 
Telephone Companv's system to the Post Office. The 
Council has decided to support the movement for a Parlia- 
mentary enquiry before the policy of the Post Office is 
detinitely fixed. 


Electric Light and Power Notes. 


The forward movement in electric light and power work 
seems to be quite evident at present-- possiblv the first 
indication of the long hoped-for boom. It is probable that 
in Newcastle a new hospital in connection with the work- 
house will be built. This has been debated for some time, 
and the capacity of the present hospital is undoubtedly 
inadequate, so that the matter may come to a head quite 
soon. Possibly the extensions may be onlv temporary at 
first, but permanent buildings will probably follow speedily. 
The Town Hall question is at present also assuming the 
appearance of a very live subject, and if any of the three 
schemes suggested by the City Property Surveyor for the 
re-arranyement of the present buildings were carried into 
effect, the minimum estimate of cost incurred would be in 
the neighbourhood of £15,000, while any more ambitious 
scheme, such as an entire re-construction, would involve 
a very much larger sum. At Blyth some new timber quays 
are to be erected at the South Harbour, which may possibly 
involve some lighting, while electrical contractors may 
probably expect to take some part in the equipment. of 
the fine modern boiler shops which Messrs. Hawthorn, 
Leslie & Company, Ltd., are equipping at their St. Peter's 
works, As for electric theatres, these are still being 
generously provided to the public, a new one having been 
opened at Willington, while another will shortly be opened 
at South Shields. The Town Council of this latter borough 


has decided shortly to reduce the price per unit to a penny 
for heating and cooking—a 50°, reduction, which will 
| probably popularise electricity in this direction. At Sun- 
. derland the Electricity and ‘Lighting Committee have a 
scheme on hand for opening an exhibition. of electrical 
apparatus in rooms adjoining the Town Hall, which should 
have a stimulating effect on trade. 


Wireless Telegraphy. 


Wireless telegraphy in two of its most interesting phases 
was the subject of recent discussion in Newcastle. Professor 
Stroud has been lecturing on the subject before the North- 
umberland and Durham Aero Club, and in view of the 
difficulty of placing the antennie and equivalent earth on 
a flying machine the evening was naturally an interesting 
one. In view of the present agitation to equip every 
steamer, tramp or otherwise, with wireless apparatus, the 
annual report of the North of England Shipowners’ Associa- 
tion that they could not recommend shipowners to under- 
take a guarantee to the Government to the extent of £700 
in connection with a wireless station at the mouth of the 
Tvne is interesting, because their opinion appears to be 
that the value of wireless telegraphv to tramp steamers 
is not commensurate with the estimated cost of upkeep. 


THE MIDLANDS. 


(“ Electrical Engineer” Correspondont.) 


BIRMINGHAM. 


The appeal of Mr. Chamberlain to the Birmingham City 
Council to increase its annual grant to the Birmingham 
University has been complied with, though with some 
important reservations. It 1s gratifying to find that though 
the proposal was not carried without a long discussion and 
the moving of no fewer than three amendments, the crv 
raised by some ill-advised critics against the admission of 
students from abroad on equal terms with the British 
students found no echo in the Council. This is all the more 
remarkable, inasmuch as the discussion turned largely upon 
the suggestion that better provision in the way of local 
scholarships should be a condition of the increased prant 
from the Council. This subject, in fact, was mentioned in 
the report of the Education Committee, to which bodv the 
appeal of Mr. Chamberlain had been provisionally referred. 
The committee, while recommending that the Council should 
double its present grant, making it equal to a penny a pound 
calculated on the assessable value of the citv, added that 
it be a suggestion to the authorities of the University that 
thev should increase the number of maintenance scholar- 
ships available for persons who would not otherwise be able 
to take advantage of the University teaching. 


Feeling Local but not Anti-Foreign. 


Two amendments moved ip the Council meeting on Tues- 
day included a stipulation that £2,000 should be devoted 
to local scholarships. But the Council, on this matter, 
followed the advice of the committee so far as to decline to 
make any definite stipulation. The most effective objection 
to the proposal to make the grant annual "until the 
Council shall otherwise direct " was that in a vear or so the 
area of the city would be greatly extended, and that it 
would be unfair to commit the new district to contributions 
from the rates before they were represented in the Council. 
On this ground Sir George Kenrick, Chairman of the Com- 
mittee, was persuaded to accept an amendment making the 
grant simply one for the present year. The successful 
amendment also contained an Instruction to the committee, 
in reporting their recommendation with regard. to the 
University grant a vear hence, to give special consideration 
to the increase in the number of maintenance scholarshi 
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for persons resident in Birmingham. The residential proviso 
is an addition to the committee’s proposal, but it 1s the 
result of a general feeling that the present, provision for 
clever scholars from the Birmingham schools is insufficient. 
It nced not be taken as in any way associated with the 
opposition to the admission of foreign students. This outery, 
in fact, though it at first was rather blatant, has evoked 
little or no sympathy among the thinking portion of the 
citizens. 


The Electric Club. 


The Birmingham and District Electric Club is continuing 
with success its social and practical activities. On Saturday 
evening the electric incandescent lamp will again form the 
subject of a paper by Mr. James Findlay, a member of the 
Club, and Managing Director of the Rugby Lamp Company. 
It is by special request of the members that. Mr. Findlay is 
giving this paper. He gave one on the subject last session 
and afterwards invited the members to visit the works. It 
was felt that there were a great many more interesting 
things to be said about the incandescent lamp and its 
manufacture than Mr. Findlay was able to include in his 
original paper, and that, if anvone could tell them anything 
more, Mr. Findlay was the man to do it. Consequently, 
when the programme of this session was discussed, it was 
unanimously decided to invite Mr. Findlay to follow up the 
subject. On Saturday, the 18th inst., the Club will hold its 
annual dinner. This will take place at the Colonnade Hotel, 
and will be made, for the most part, a social gathering. -A 
number of the members have already shown themselves 
apt vocalists and reciters, and there is no doubt that the 
dinner will prove a very enjoyable function. 


New Lamp Factory. 


The improving prospects of the electrical industry, 
especially in the hghting departments, probably account for 
the fact that yet another lamp factory is to be started ir. 
the Midlands. The works of the Enfield Autocar Company, 
at Hunt End, near Redditch, together with the heavier 
machinery and fittings, have been purchased by Sir Thomas 
Brooke Hitching, of London, acting on behalf of a large 
business concern with which he is connected. It is under- 
stood that the factory will be used for the manufacture of 
metallic filament lamps of the '* Metallite ” brand, and that 
from 500 to 700 hands will be employed. It will be some 
time, however, before the final arrangements are completed, 
as endeavours are being made to get special terms for the 
supply of gas, and also to induce the local authorities to 
make specially favourable arrangements for rating the 
factory, as has been done, in some other districts, with a 
view of encouraging the establishment of new industries to 
give employment to the inhabitants. At Derby, where Sir 
Thomas Brooke Hitching has recently re-opened another 
iu. works, he was met by the local authorities in this way, 
and as there are precedence in this part of the Midlands of à 
similar procedure, there is little doubt that the new enter- 
prise will be successfully launched. 


SCOTLAND. 


("Electrical Engineer" Correspondont.) 
GLASGOW. 


In spite of the generally improved state of trade reported 
on all hands, actual orders to local supply houses still leave 
much to be desired. Even after business has been secured 
by the large manufacturing and industrial concerns, weary 
weeks and months have to pass before the various contractors 
for fittings and appliances have any opportunity afforded 
them of participating in the improved trade. Even for such 
commissions as are available the prices allow of nothing 
but the narrowest margin of profit. In fact, some of the 
oldest established houses, in seeing business, for which they 
have quoted, go past them, express inability to understand 
the low prices of successful offerers. The result of this is 
that in cases where the sending in of a tender means, 
perhaps, days of work, many city firms are beginning to 
refuse to offer at all where they know the competition is to 


be of such an unrestricted nature. An instance of the truth 
of this was seen in the very small number of offers received 
by the Glasgow Corporation in response to a recent adver- 
tisement for a fairly substantial wiring job. The local agents 
of supply houses were open and eager to secure the business, 
but something under a dozen was the total number of 
tenders received from wiring contractors for the carrving 
out of the work. It cannot be surely that these gentlemen 
are 80 lethargic in business as to omit keeping an eye on 
the daily press for business advertisements ; that, of course, 
is the alternative and less charitable conclusion. 


A Strange Electric Fire. 


Reminders come to hand occasionally of the extent to 
which electric fittings have been improved during the last 
10 vears. One had forgotten that wiring regulations could 
ever have been so lax as to pass a wall plug, the tubular 
terminals of which were flush with the exposed surface of 
the wooden cover. The other dav in the west end of Glasgow, 
however, the existence of such fittings in some of the older 
installations was forcibly brought to light. A young lady 
in ball-room attire had as part of her rig-out sequin trim- 
ming strung on wire. Accidental contact between this wire 
and the exposed terminals of an antiquated plug such as 
that above described caused a short circuit which set fire 
to the ladv's dress. Fortunately, she had the presence of 
mind to sit down and thus extinguish tlie fire, which would 
otherwise have had serious results. 


GERMANY. 


("Electrical Engineer" Correspondent.) 
BERLIN. 


The Berlin Elektrische Hoch und Untergrundbahn 
carried 569,000,000 passengers in 1910, as against 55,100,000 
in 1909. The receipts rose from 7,136,541 to 7,525,000 
marks. The number of motor vehicles was increased from 
129 to 133. The total distance run by the vehicles was 
8,000,000 miles. The line gave employment to 1,450 
persons. The length of the line is 11 nules, exclusive of the 
Schoneberger underground line, which was only added in 
the course of the year. 


Cause of Thunder. 


H. L. Braun has discovered that thunder is due to the 
explosion of mixtures of hydrogen and oxygen which occur 
abundantly between the clouds in thunderstorms. The 
electrification of the clouds causes decomposition into its 
elements of much of the water forming the clouds. When 
discharge takes place the spark explodes the mixture. This 
accounts for the sudden fall of rain or sudden increase in 
the previous fall which follows immediately after a flash of 
hghtning. 


Company Affairs. 
The February number of the A.E.G. Aeitunggives 


contains an interesting report of a lecture on “ Copper and 
Electrical Industries." Various aspects are dealt with as to 
the present relations between the uses and prices of the 
metal and those of its competitors for employment for 
electrical purposes. Another article describes the oil trans- 
formers of 125,000 V-made by the company and the first 
for such a high voltage. The “ A.E.G." have contributed 
their share to the development of electrical industries, 
especially railway traction. . 

A new company has been formed in Berlin under the style 
of Deutsche Betricbsgesellschaft fur drahtlose Teleghrapis, 
the partners are the A.E.G., the Gesellschaft fur drahtlose 
Teleeraphie, Siemens & Halske, the Telefunkengesellschaft 
of Berlin, and the Marconi Company, of London. The chief 
object of the company is the installation of wireless tele- 
graphy in the German mercantile navy. It has taken over 
the 110 installations on the Norddeutsche Lloyd Hamburg- 
America and other boats hitherto managed partly by the 
Marconi and partly by the Telefunken Companies. It is also 
negotiating with other shipowners, so that its installations 
will soon number 120. 


THE ELECTRICAL 


UNITED STATES. 


(~ Electrical Engineer" Correspondent.) 


NEW YORK. 


At the meeting last week of the American Institute of 
Electrical Engineers Professor Harris J. Ryan presented 
a paper in which, linking up all the available facts and 
theory of corona, he made an eminently successful attempt 
to co-ordinate the experimental data on the basis of the 
ionization theory. Stated briefly, Professor Ryan’s ultimate 
conclusion is that the first leakage from a conductor at 
high potential is due to convection by the electrons. 
These, which are negative, in the case of a negatively 
charged conductor, are expelled, while in the case of a 
positive conductor they are drawn in from the surrounding 
air. Until the energy of these electrons is sufficient to 
ionize the air molecules by impact, corona does not appear, 
but as soon as the air is ionized to a considerable degree 
it acts as a conductor, the ions acting to carry the positive 
and negative charges in opposite directions through the 
electric field. Thus the fundamental idea underlving 
Professor Ryan's theory is that corona formation arises 
from secondary ionization due to collision. Professor 
Ryan's paper is one of exceptional length, but his main 
conclusions, stated with lucid brevity, are as follows :— 
l. Ionization and the travel of ions under electric stresses 
are the causes of failure of the open atmosphere as an 
insulator and they are the cause of corona formation. 
2. All ordinary failures of the atmosphere under stress are 
developed through ionization by collision, which can be 
started under usual high-voltage electric stresses through 
the presence of some natural or antecedent supply of ions. 
3. Variation in the supply of natural ions in open air is the 
cause of the erratic variation of critical loss-voltages. 
Such variations have little effect upon the values of the 
BER voltage that has increased the atmosphere 
oss by the small amount equal to the loss caused by the 
inevitable ion-convection current. 4. The figure of the 
electric field about the high-voltage conductors determines 
the facility with which the migrating ions will concentrate 
the electric stress near the surface of the conductor and 
thus render the resulting corona irregular at all stages, 
causing it to be started and to be maintained at cor- 
respondingly lower voltages. 5. Tbe turbulent elements 
introduced by variations in the amount of natural ionization 
have so small an effect upon the corona-forming pressures, 
and the field irregularitv factor above referred to is so 
nearly constant over a wide range of conditions, that the 
rational formula as developed should be found dependable 
to a reasonable extent. 6. The term “ dielectric strength ” 
as applied to the open atmosphere, from the inherent 
nature of things, can have no definite meaning. 7. The 
rupturing strensth of the normal atmosphere rests upon 
two factors only: (1) quantity of ionization produced by 
the rupturing voltage, (2) the distance between the elec- 
trodes. The rupturing gradient varies from 300 kilovolts 
per inch at lowest ionization to 3 kilovolts per inch at 
highest ionization with no indication that the limits at either 
end of this range have as vet been found. Professor Rvan's 
conclusions in regard to dry transformer oil as an insulator 
are: (1) The failure of the oil as an insulator is due to 
ions liberated by the electric stress from the supply of 
free ions in the metals of the electiodes ; (2) The electric 
stress required to detach ions from metals to the oil is 
much lower than the corresponding stress for a gas ; (3) The 
further conclusion follows necessarily that a compressed 
gas must, in regard to insulating quality alone, be superior 
to oil. In the course of the discussion which followed the read- 
ing of Professor Rvan’s paper a communication was read from 
Mr. E. L. West, manager cf the Central Colorado Power 
Company, giving the results of a series of tests on the 
100,03) volt 60-cvele 180-mile transmission line of that 
undertaking. These showed that with no load at the receiving 
end the line losses were greater than when transformers were 
connected in, obviously because the load in the latter 
case had the effect of lowering the voltage at the receiving 
end below the critical value for corona formation. Dr. 
Nteimetz, however, was by no means convinced that 
engineers could fully accept the electronic theorv. He 
said that Professor Ryan had shown conclusively that 
not only a certain voltage gradient but sufficient voltage 
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within a certain distance of the conductor was required 
to start corona, had explained the coring effect of the 
current, had declared that air does not have a definite 
breakdown strength, but that this varies with its con- 
ductivity, and had shown that the conduction of the 
Geissler tube was not so radicallv different from that of the 
disruptive spark, the difference being due to gas pressure 
only ; but are conduction, said Dr. Steimetz. was altogether 
a different matter. 


Electric Glare and Eyestrain. 


The principal feature of the meeting of the New York 
Section of the Illuminating Engineering Society was a 
paper by Dr. Nelson Black, of Milwaukee, on artificial 
illumination as a factor in ocular discomfort. After discus- 
sing at considerable length the causes and symptoms of 
evestrain, Dr. Black said that while it had been found 
that ultra-violet light was markedly deleterious to the eye, 
it had also been found that the various media in the eve 
are arranged to absorb it and, in fact, the glass globes used 
in connection with artificial illuminants tended further to 
absorb these ravs. ]t was also noticed that sunlight contains 
a larger proportion of ultra-violet ravs than anv artificial 
illuminant, and vet ordinary sunlight is not harmfulfto 
the eve. It seems, therefore, he concluded, that the rays 
from some other portion of the spectrum must be the 
ones which, when present in our artificial sources in an 
unbalanced degree, cause the discomfort that has been 
noticed. Dr. Black gives his opinion that the absence of 
blue in nearly all sources of artificial light i8 the cause 
for this trouble, because blue is the complementary colour 
of vellow and neutralizes it. Since artificial light lacks 
blue to neutralize its vellow, the latter 1s in a greater 
proportion than in ordinarv sunlight, and since the vellow 
ravs are very powerful in bleaching the visual purple of 
the retina, their effect is verv marked on the eye, and the 
evolution of the eve to adapt itself to the modern conditions 
has not vet gone to a sufficiently great extent on account 
of the relatively short period to which it has been subjected 
to these somewhat unnatural sources of illumination. 
Dr. P. W. Cobb, of Cleveland, also read a paper on this 
subject, in the course of which he pointed out that. it has 
not vet been generallv appreciated that when looking at a 
bright filament against the face of a lens, prism or other 
refracting bodv, the image is just as bright as the object 
itself, but usuallv is enlarged by the refractive power 
of the medium. Some oculists, he said, have contended 
that the old kerosene lamp was the almost ideal source 
of illumination, but the modern illuminants are not used 
as the old kerosene lamp was used. The brightness of the 
genera] surroundings should be somewhat less than that 
of the work being done, but not indefinitely less. The 
visual acuity is inverselv proportional to the angle made 
by the height of a given test object when it is just visible. 
Taking up side illumination, Dr. Cobb shows that under 
some conditions à side source produces increased visual 
acuity, whereas in more frequent instances it results in a 
diminuation of the sensibility. The question then arises 
as to which of two factors is the principal one in causing the 
deleterious effects of glare. The first is a change in the 
adaptive state of the retina; the second the effect of 
scattered light within the eve from a side light-source, 
acting as a haze thrown over the objects of vision. Both of 
these causes undoubtedly prevail more or less in many 
cases, and it must therefore be concluded that scattered 
light in the eve from a side light-source is a large factor in 
reducing visual acuitv. It probably, said Dr. Cobb, pro- 
duces two effects on the sensitiveness of the retina itself, 
one depending on the extent of the retinal surface stimulated 
by the side hight and somewhat transient, the other evidently 
the result of the high intrinsic brilliancy of the side light 
and persistent to a degree after the side light has ceased 
to act. In a final paper, Mr. Paul Bauder, of Cleveland, 
pointed out that little or no attempt had been made 
by paint, tapestrv and paper manufacturers to harmonize 
interior decorative materials with the colours of modern 
illuminants. Experiments were made bv Mr. Bauder in a 
10 ft. cubical room with various coloured. surfaces to 
compare the resulting illumination. and. shus show the 
effect of the decorations. As compared with white walls, 
ceiling and floor, there. was an efficiency varving from 
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43:9 to 53:4 per cent., depending on the type ofincandescent 
lamp used and the colour of the surfaces. The colours had 
less effect with tungsten than with other incandescents. 
The absorption evidentlv was a more noticeable feature 
than variation of reflection due to colour. If different 
densities and colours of glass reflectors had been used, 
still greater loss of efficiency would have been noticed. 


Voltage Wave Distortion. 


Even at the risk of boring your readers it is necessary 
to refer once more to the subject of voltage wave dis- 
tortion and the life of incandescent lamps, inasmuch as 
Professor Kinsloe has this week replied at great length 
to Dr. Sharp and other critics whose observations on his 
conclusions have been referred to in some detail in the 
.course of these Notes. Dealing first with Mr. Robinson's 
criticism. outlined in these Notes a week ago, Professor 
Kinsloe observes with some acerhity that Mr. Robinson's 
statement that there is no large change of temperature in 
the filament throughout the cycle in the case of a lamp 
on a 25 cycle current “‘ seems almost absurd," since Mr. 
Robinson must surely know that when a lamp is supplied 
with current at 25 cycles the resultant flicker, due to 
temperature fluctuation and to temperature fluctuation 
onlv, is plainly visible to the unaided vision. Dealing 
with Dr. Sharp's criticisms, Professor Kinsloe cites the 
paper read before the American Institute of Electrical 
Engineers in June last and observes that Mr. Howell's 
paper showed that at such times as the candle-power 
was 130 per cent. of normal the disintegration of its filament 
was about four times its normal rate, and says that if we 
may fairly assume that during one-eighth of a cycle the 
disintegration of the filament of the lamp tested by Dr. 
Sharp varied constantly from four times normal down to 
the normal rate, and during the next one-eighth cycle it 
varied constantly from the normal rate down to zero, etc., 
we find that under the assumption stated the average 
disintegration during the whole cycle would be 150 per cent. 
of normal. He adds that under these conditions, which 
appear to be entirely fair to Dr. Sharp's argument, if the 
resistance of a tungsten filament under the influence of a 
peaked wave of e.m.f. varies approximately 10 per cent., as 
Dr. Sharp claims it does, and if Mr. Howell’s work may be 
relied upon, the disintegration is 150 per cent. of what it 
would have been if the resistance liad remained unchanged 
throughout the cycle. There is every reason to believe, 
he says, that had the wave used by Dr. Sharp been sinu- 
soidal there would have been much less than 10 per cent. 
variation in the resistance, and the changes in temperature 
and candle-power would have been far less than they were 
with the peaked wave used by Dr. Sharp in his test. 
Professor Kinsloe, in conclusion, refers to a paper by Dr. 
Sahulka, printed originally in the organ of the Austrian 
Electrical Engineering association, in which similar tests 
showed that in the case of certain incandescent lamp 
filaments the resistance varied 2:1 per cent. throughout 
the cycle, but this change of 2:1 per cent. in resistance 
corresponds to a maximum change from the mean value 
in candle-power of 23 per cent., and Professor Kinsloe 
observes that if we may assume that the filament used by 
Dr. Sharp in his test was similar to that upon which the 
tests now under discussion were made, it would seem that, 
since the resistance varied 10 per cent. with the wave 
used by Dr. Sharp, the candle-power variation could 
certainly not have been less than 5J per cent. 


New Hydro-electric Plant. 


It is announced that the Pacific Power Company on 
Tacoma, which has under construction at Dieringer, 
Washington, one of the largest hydro-electric power plants 
in the West, has placed an order with the Allis-Chalmers 
Company, of Milwaukee, for two large hydraulic turbines. 
Each wheel will deveiop 2.400 horse-power. The turbines 


are to operate under a head of 480 feet of water, received: 


from a storage basin, into which Lake Tapps, above Sumner, 
Washington, is being converted. The water is to be brought 
down through two specially-constructed steel pipe lines, 
each 2,200 feet long. The controlling valves, of the butterfly 
type, will be over seven feet in diameter, and the shafts, 
which will carry the turbines, will be nearly two feet if 
diameter. All parts which will be required to withstand 
water pressure will be tested under a pressure corresponding 
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to a head of about 900 feet or about double what will 
actuallv be required at the Dieringer plant. The Pacific 
Power Company has been constructing a power plant on Lake 
Tapps, above Sumner, for more than a year. The power 
house will be located on the floor of the Puvallup Vallev 
at Dieringer, two miles above Sumner and only 16 ft. above 
the sea-level. In this respect, this plant will be unique 
among hydro-electric plants, for most such installations 
are located in the mountains close to some mountain stream. 
To maintain the head of water needed the waters of the 
White River are being diverted and a dam now under 
construction will raise the present level of Lake Tapps. 
The steel pipes at the upper end will be eight feet in 
diameter, narrowing at the turbine wheels to four feet. 
The Lake Tapps project complete will cost $3,500,000. 
The first units of the project are expected to be in operation 
some time during the summer of 1912. Construction 
work is being done by the Stone and Webster Engineering 
Corporation. 


Current Items. 


The Rochester, Corning and Elmira Traction Company, 
of Rochester, N.Y., report that thev will build in 1911 
90 miles of track from Rochester to Daneville, N.Y. 

The Montreal] and Southern Counties Railway, of 
Montreal, Quebec, will complete plans for a 13 mile exten- 
sion of its line from Chambly Basin to Canton and Richelieu. 

The Public Service Railway, Newark, N.J., has put 
into operation its bonus-paying svstem for motormen 
and conductors. The company will pay a bonus of $10 
to each motorman and conductor at the end of his first 
year as a recognition of his faithful service and as a com- 
pensation for the time lost by the men while learning their 
new duties. | 

It is announced from Buffalo that flashlight signal 
boxes on the poles of telephone and other public service 
corporations will shortly be introduced. The new signal 
svstem is to be used in connection with the taxicab business 
in Buffalo, the signal boxes to be connected with the electric 
wires. As no danger would attach to the new departure, 
the petitioning company will be authorized to negotiate 
with the several public service corporations whose poles 
thev desire to use for flashlight purposes. 

The New York Public Service Commission has notified 
all telephone companies that the offering of trial services 
instalments is regarded as unlawful, and that the company 
engaging in the same is subject to the forfeiture and 
penalties prescribed by the public service commissions law. 
The Comnussion calls attention to the requirement of the 
law that no telephone corporation subject to its provisions 
shall directly or indirectly give any free or reduced rates 
or anv free pass for transmission of messages between 
points in the State except to certain persons set forth in the 
Act. 

Complaint has been received by the Commission from 
Major F. D. Grant, commanding the Department of the 
East, U.S.A., asking the Commission to require the New 
York Telephone Company to furnish trunk line service 
to be connected with the post telephone switchboard 
installed bv the Government. Major Grant states that the 
companv has heretofore declined to grant the connection 
with such service on the ground that its regulations will not 
allow it to permit foreign instruments to be used on its 
lines. Tlie service especially desired is at Fort Wadsworth, 
Staten Island. 


The Ironclad Exide Battery. 


Reference has already been made in these Notes to the 
new type of Exide battery which is shortly, after many 
experiments, to be placed on the market by the Electric 
Storage Battery Company, of Philadelphia, and it 1s now 
possible to describe briefly the leading features of this 
type. The title chosen is the '* Ironclad-Exide,” and the 
positive plate is so designed as to prevent effectually the 
loss of active material. The plate consists of a metal con- 
ducting top and bottom bar connected by vertical con- 
ducting rods. Each rod is surrounded by active material, 
which in turn is protected and held in place by a slotted 
hard rubber tube. This tube carries a vertical rib on each 
de which takes the place of wood, separators, used with 


the standard * Exide " type of positive plate and makes 
the use of rubber separators unnecessary. A thin flat wood 
separator spaces the positive from the negative. The nega- 
tive plate is a modified “ Exide " negative plate thickened 
and improved, to enable it to withstand, not so much the 
increased capacity, as the unprecedented life of the new 
positive plate. The ** Ironclad-Exide " battery is claimed 
to give from two and one-half to three times longer life. 
The active material does not shed from the plates which 
eliminates the necessity for ever cleaning the cells. It 
gives increased mileage and maintains this high capacity 
during the greater part of its life. Furthermore, it can be 
installed in standard “ Exide " battery jars so that vehicle 
users having “ Exide”’ batteries can substitute the new 
battery when requiring renewals, 


METALLIC FILAMENT LAMPS. 


An interesting outcome of the recent agreement over 
the squirted type of metallic filament lamps is the decision 
of Messrs. G. M. Boddy & Company, of Gray’s Inn-road, 
London, W.C., henceforth to sell their lamps under the 
trade name of *“ Philips U.K.” lamps. Messrs. Boddy 
& Company have done much to make known the merits 
of their “ Metalik ” lamps all over the country. They 
desired to place on the market a thoroughly reliable 
metallic filament lamp, and after careful search and testing, 
they decided upon a type made by Messrs. Philips, and, 


being in the position to give large orders, and secure 
guarantees of excellence, they adopted “ Metalik " as a 
trade mark. They are now of opinion that no useful 
purpose could be served in continuing this system, and so 
will sell the lamps under the name of the actual manu- 
facturers. But it is important to bear in mind that the 
lamps they now handle are precisely the same as those they 


have hitherto made, being manufactured on the same 


principle, by the same people and under identical guaran- 
tees. 
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Messrs, Boddy & Company are making extensive pre 


parations to cope with their growing trade, and purpose 
branding in in various directions. We give illustrations of 
four patterns of their metallic filament lamps. They are 
px on the market some excellent small flame lamps 
or affixing to candle tubes, now so much in request. for 
domestic lighting. These will be found as highly efficient 
and relatively as long lived as their larger lamps. 


— 


HIGH PRESSURE AND LONG-DISTANCE 
TRANSMISSION. 


Mr. R. Welbourn desires to make one or two corrections 
in our report of his remarks at the Institution discussion 
on January 26. Jn line 20 the words ** most protected "' 
should be ** Merz Price Protective." The sentence would 
then read, " In this countrv both for underground and 
overhead systems the Merz Price Protective Gear was being 
used extensively.” In lines 34 and 35, cross out entirely the 
words ' Except where" down to “ aluminium,” and 
insert after the word *' unsuitable" the following :—'* If 
placed above the line wires." The sentence would then 
end, “ he thought it very unsuitable if placed above the 
line wires." 


OSRAMS IN MADEIRA. 


The chief engineer to the Madeira Electric Lighting 
Scheme has written home to the following effect :—It 
may interest you to know that I have had some experience 
in Madeira on some Osram lamps for street lighting over 
a year in exposed positions, which is new, as the lamps in 
question have been burning on a continuous current 
system 230 volts 32 watts, the voltage varying as much 
as 10 volts or more during certain times in the evening, 
as the old plant is very unreliable and the lamps are work- 
ing under the worst conditions until we get the new engines 
and generators running. The lamps are some of them 
burning on an angle in a swan-neck bracket, others are 
burning vertically upwards and some hanging down by 
means of a flexible in an old lantern which is being rapidly 
replaced. 

The figures below show the number of the lamp and the 
hours burned :— 


No. Hours. No. Hours. No. Hours. 
161 4,040 629 3,632 587 4,324 
513 3,710 43 4,149 913 3799 
RO4 3.466 625 3,606 585 4.366 
RO» 2,466 205 9,517 628 2,546 
806 3,427 182 4,256 937 3,248 
875 3,156 3438 3.662 661 4.295 

93 — 4,080 346 — 3,421 109 4,294 
497 4,080 4435 4,186 334 4,392 
911 3,499 89 4,325 681 4,307 


The lamps are nearly all either on brackets fixed to walls 
round corners where very often there is considerable vibra- 
tion through passing traffic, owing to the roads being paved 
with small stones, or else on columns about 10 ft. high 
placed at the end of a narrow kerb, and it is not at all 
unusual for a bullock carro to knock up against a lamp 
post. , 
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Business Notes and News. 


LIGHTING AND GENERAL. 
HOME. 


ABERDEEN.— The Electricity Committee have decided to recom- 
mend the expenditure of £7,285 for extensions at the electrical 
station, this sum to, include £5,450 for a 1,000 kw. high-pressure 
turbine, D.C. dynamo and condenser. Greater economy in work- 
ing is expected to result from this. 

DawrisH.—The Dawlish Electric Light Supply Company have 
offered the Urban Council to instal six 250 c.p. lamps in the 
Strand, providing the Council purchased electricity from them 
through the meter at 3d. per unit, the experiment to last for 
one year. 

Dusiin.—The Electricity Supply Committee are recom- 
mending the Council to supply to the Local Government Board 
for powers to raise a loan of £128,129 for further extension of 
the electricity undertaking. The capacity of the present works 
is fast being overtaken. 

KENDAL.—The Town Council have decided to spend £540 
for repairs to the boilers at the electricity generating station. 

NEWCASTLE-ON-TYNE.—The Corporation have decided to sub- 
stitute electricity for gas lighting on the Quayside, and to 
increase the number of lamps. The yearly cost is estimated at 
£264, an increase of £128. 


OvrLTON Broap.—The Oulton Broad Electricity Company 
have notified the Urban Council of their intention to apply for 
a Provisional Order for the district under the Electric Lighting 
Acts. 


REIGATE.—Messrs. Handcock & Dykes have been instructed 
to prepare plans and specifications for two 100 kw. Diesel 
alternator sets and accessories, which, in accordance with their 
recommendations, are to be installed in the Municipal Elec- 
tricity Station, with a view to effecting economies in the working, 

STOCKTON-ON-TEES.—Mr. J. J. Smith, the borough electrical 
engineer, writes: ‘‘ Thanks are tendered to the persons who 
kindly applied for the post of assistant electrical engineer at 
Stockton-on-Tees, and are now informed that this appointment 
has been filled." 


SwANSEA.— he borough electricity engineer has been in- 
structed to report upon the extensions necessary to be put in 
hand in preparation for next winter. Mains are likely to be laid 
to the Hafod district very shortly. 


Torquay.—The Electricity Committee are opening show- 
rooms in Fleet-street. 

` WartLey.—The Coventry Rural District Council have made 
arrangements with the Coventry Corporation to light the district 
with electricity for eight months in the year. This step has been 
criticised, as it is thought that the lighting should be throughout 
the year. 

Yonx.—The Electricity Committee of the York Corporation 
report that it is necessary to provide additional plant and mains 
to meet the requirements of the electricity department, and to 
act as a '' stand by ” in case of any breakdown or other accident 
to the existing plant and machinery, which are only sufficient 
for actual requirements. The additional plant necessary is a 
1,000 kw. turbo generator, water tube boiler, pumps, trans- 
formers, switchboards, etc., estimated cost £9,600 ; and exten- 
sions to mains, distributors, etc., estimated cost £5,400; a total 
of £15,000. 'The Committee recommend the Council to authorise 
the extensions, and to apply to the Local Government Board 
for sanction to borrow the sum of £15,000. 


OVERSEAS. 


Buenos ArIRES.—AÀ law has granted to the Department of the 
Interior a supplementary credit of 495.000 pesos currency (about 
£43,000) for the purpose of setting up four new telegraph lines 
and nine extra conducting wires in various parts of the Republic. 

CarcuTTA.—The “ Daily News ” of Calcutta reports that Mr. 
C. Bennett, of Messrs. F.and C. Osler & Company, Ltd., Bombay, 
has just returned from Kabul, having obtained for his firm a 
contract for the erection of a hydro-electric plant at Kabul. 
Power is to be taken from the Salang River, electric energy being 
generated at 44,000 volts and transmitted to Kabul, a distance 
of 40 odd miles, where it is to be transformed down and used for 
electric driving of the Amir's gun shops, the leather factory and 
woollen mills. Later on it is intended to use the power at night 
time for lighting the houses of the leading residents aad also the 
principal streets of Kabul. 

Mexico.—A contract has been made between the Mexican 
Government and a British subject for the establishment in the 
Republic of a factory for the clectrical production of iron and 
steel. It is stated in the contract that the concessionaire has 
shown proof of his ownership of large iron ore deposits of the 
value of at least 1,000,000 pesos (over £100,000). He undertakes 
to invest in the business a capital of not less than £25,000, and 
within two years from the date of the concession to produce 
manufactured iron in his factorv, by electrical process, at the 


rate of not less than 1,200 tons per annum. He may establish 
other factories in Mexico, provided that not less than £10,000 
be invested in each. Machinerv, material, ete., for the building 
and equipment of the works may be imported free of duty. The 
contract is for a period of 10 years. 


TRACTION. 
HOME. 


BErrasT.—-The Corporation tramway manager announces that 
he had arranged for small baskets to be placed in each car for 
the reception of used tickets, which at present are thrown away 
by passengers, and which are littered at the various termini. 
Tenders would be taken from local firms for the baskets. 

CoventTRY.—The City Council have given formal notice to the 
Coventry Electric Tramways Company requiring them to sell 
their undertaking to the Corporation. The terms are to be 
agreed upon or to be decided by arbitration. 

LxEps.—In the City Council, the Chairman of the Tramways 
Committee, replving to criticism on the tramways track, said 
that the Committee had spent this year £41,200 on repairs and 
renewals, and they hoped to include in the estimates for 1911-12 
a sum of £42,906 on works in all parts of the city, including 
Armley-road, from the railway bridge to Branch-road ; Tong- 
road, from Wesley-road to Carr Crofts ; York-road, from Marsh- 
lane to Accommodation-road junction; Burmantofts-street, 
from Marsh-lane to Green-road ; Kirkgate and Marsh-lane, from 
Call-lane to York-road ; York-street, from Call-lane to Duke- 
street ; Woodhouse-street, from Holborn-street to Christopher- 
street;  Cardigan-road, from Spring-road to Burley-road ; 
Hunslet. Low-road, from"New Pepper-road to the depot ; Mean- 
wood-road ; Beeston-road, from Tempest-road, and other places. 
The renewals, he pointed out, would cost £34,408, while pro- 
posed repairs and depot expenses would absorb £8,500, making 
a total expenditure of nearly £43,000. Since 1902 the Committee 
would have spent at the end of next month no less than £270,500 
on repairs and renewals. : 

MaLvERN.—The Urban Council announce that they have 
decided to present a petition in opposition to the Electric Trac- 
tion Bill. They were not yet satisfied as to what would be the 
best means of linking up the Malverns, and were making 
enquiries and getting all the information they could on the 
subject. 

Mancuester.—The Manchester South Junction and Altrinc- 
ham Railway, worked under the joint contract of the Great 
Central and the London and North-Western Railway Companies, 
is to be electrified. 

WILLESDEN GREEN.—When the Middlesex County Council 
commenced the construction of tramways in the district, it was 
discovered that they had no compulsory powers with respect 
to the reduction of the width of the footways in order to obtain 
sufficient space in the carriageways for two lines of tracks. 
Several tradesmen in the High-road for some years now have 
refused to come to terms, and it is only at the present time 
that the work of altering the pavement on one side of the 
thoroughfare is being undertaken. The Council some two or 
three years ago obtained the necessary power, and in the mean- 
time interlacing lines have been, and still are, in use in the 
narrow portion of the High-road—necessarily delaying the cars 
and involving considerable risk of accident. The contractors 
had previously commenced to break up the pavement, but had 
to desist and remove their plant. It seems now as if the work 
will be carried to completion. 

Yonk.—The city tramways have now been open a year, and 
the Committee report that the receipts have been £15,934 1s. 2d., 
passengers carried 3,555,441, the car miles run 409,265, and the 
average receipts per car mile 9:34d. The amount of capital 
expenditure authorised is £130,700, and the contracts entered 
into amount to £120,597, of which sum £110,361 has been 
expended. 


OVERSEAS. 


ST. PETERSBURG.—AÀt a recent meeting of the Department of 
Railways, a project was discussed for the construction of an 
electric tramway, 46 miles long. from Moscow to Troitsko- 
Sergievskiy. The cost of the undertaking is estimated at 8,700,000 
roubles (about £918,000), and it is proposed to form a company 
to carry out the work. 


MUNICIPAL AND County CLus.—Mr. Whitaker Thomp- 
son, Chairman of the London County Council, will be the 
guest of the evening at a house dinner to be given at the 
Municipal and County Club on Monday, February 20. The 
President of the Club, Lord Alverstone, will be in the chair 
on this occasion. 
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COMPANIES' MEETINGS AND REPORTS. 
CHELSEA ELECTRICITY SUPPLY. 


The directors recommend a dividend for the past half- 
vear at the rate of 6°), per annum on the Ordinary shares, 
making 5°, for the vear, and after placing £12,772 to depre- 
cation fund, £704 to Debenture Premium Redemption 
Fund, and writing off £1,089 from the cost of extinction of 
Founders shares, £2,290 is carried forward. 


-— — = = — 


CENTRAL ELECTRIC SUPPLY. 


The report for the year ending December 31, 1910, states 
that energy has been supplied to the Westminster Electric 
Supply Corporation, Ltd.. and the Sf. James’ and Pall 
Mall Electric Light Company, Ltd., throughout the year, 
to an amount of 18,641,190 units. After making a full 
allowance for sinking fund and depreciation, the net 
balance for the vear 1910 is £4.990 14s. 10d., and with 
balance brought forward from 1909, £5,027 Os. 10d. The 
directors propose to divide this amount as follows :—(a) 
payment of a dividend at the rate of 5%, on the Ordinary 
shares for the year, £5,000; to be carried forward, 
£27 Us. lod. 


DUBLIN AND LUCAN ELECTRIC RAILWAY. 


The gross receipts for the half-vear ended December 31, 
1910, amount to £4,007 9s, 9d.. being £240 9s. 5d. in excess 
of those of the corresponding peuod of 1909. After providing 
for Debent ure interest, the directors propose the payment 
of 5", on the Preference shares, the application of £350 
towards improvement of electric lighting, the allocation of 
£200 towards the purchase of mechanical stokers, and alter- 
native water supply at power station, carrying forward a 
balance of £530 16s. 6d., as against £415 11s. Gd. carried 
forward at the corresponding period of 1909. 


LIVERPOOL OVERHEAD RAILWAY. 


In presenting the half-yearly statement of capital and 
revenue accounts to December 31, 1910, the directors state 
that the gross revenue receipts amount to £38,154 1s. 4d.. 
and the working expenses to £27,569 6s. 11d. There has 
been a slight recovery in the trade of the port, which is 
retlected in the increase in the traflicand in the revenue. 
The expenditure shows a further small decrease. The 
directors find, from past experience, that certaiu insurance 
risks can be reasonably carried by the company, and a 
sum of £500 has been set aside, out of the balance of revenue 
carried forward, to form the nucleus of an insurance fund. 
The revenue account is as follows :—Receipts from pas- 
senger trafic £36,909 15s. &d.. miscellaneous receipts and 
interest £1,244 5s. 8d, total £38,154 1s. 4d., less working 
expenses and transfer to renewal fund £27,569 6s. Ild., 
leaving £10,584 l4s. 5d. From this has to be deducted 
interest on mortgage debentures and on calls paid in 


advance £4,329 8s. 2d., leaving £6,255 6s. 3d., which 
tovether with balance brought “forward: June 30, 1910, 


£5,916 18s. 6d., makes £12,172 4s. 9d., less transferred to 
insurance fund £500, leaving available for dividend 
£11.672 £s. 9d. Out of this balance the directors recommend 
the declaration of dividends at the rates of 594 per annum 
on the preference shares, and 1195per annum on the 
ordinary shares, pavable on and after "February 17, leaving 
a balance of £4,246 7s. 9d. to be carried forward to next 
half- "Vear. 


LONDON ELECTRIC RAILWAY. 


Tie report for the half-vear to December 31 states that 
the comparative figures for the corresponding half of last 
vear are the fizures of the Great Northern, Piceadilly and 
Brompton, Baker-street and Waterloo and the Charing 
Cross, Euston and Hampstead Railways consolidated. The 
ETOSS receipts on revenue account amounted to £j: 32,895, 
banz an increase of £6,837 on the receipts for the corres- 
ponding half of last year. The working expenses amounted 
to £166,968, being a decrease of £4,106. After providing for 
interest and rents, and reserving £7,500 for contingencies 
and renewals, there remains a balance of £101,454 available 
for dividends. and the directors recommend that a dividend 
at tne rate of 4", per annum be declared on the Four per 
cent. Preference stock, and that a dividend at the rate of 
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1^, per annum be declared on the Ordinary shares, leaving 
a balance of £3,474 to be carried forward. The company are 
promoting a Bill in the ensuing session of Parliament, seeking 
powers to construct an extension of the company’s railway 
(Charing Cross, Euston and Hampstead line) from its present 
terminus at Charing Cross to a point. beneath the District 
Railway station at the Embankment, and to make an 
agreement with that company with reference to the con- 
struction, working, maintenance and use of the proposed 
extension, and of any station or works in connection there- 
with. ‘The agreement to be made with the District. Railway 
Company will provide for a contribution towards the cost 
bv that company and for the use of that company’s station 
premises by this company. ‘The Bill also seeks powers to 
construct an extension of the company's railway (Baker- 
street and Waterloo line), from its present terminus at 
Edgware-road to a ponit beneath the Great Western Rail- 
way Company's Paddington station, and to make an agree- 
ment with that companv similar to that with the District 
Company in regard to the Charing Cross extension, also to 
acquire additional lands at Highgate (Charing Cross, Euston 
and Hampstead line) for the purpose of enlarging the 
station and aflording an additional entrance and exit. The 
total additional capital sought by the Bill is £400,000. 


ST. JAMES' AND PALL MALL ELECTRIC LIGHT. 


The report for the year ending Deceniber 31, 1910, states 
that the supply has been distributed on a total connection 
of 12,999 kw., being an increase of 1,134 kw. For this 
purpose 9,899,716 units were supplied to consumers. 
Under powers given by the London Electric Supply Act, 
1908, the company, by an agreement with the London 
Electric Supply Corporation, Ltd., approved by the Board 
of Trade, takes over as and fiom June 30, 1909, the manage- 
ment and working of tliat portion of the London company’s 
undertaking which is situate within the area of the companv. 
The supply for a period of 18 months to December 31, 
1910, taken and distributed under the agreement, is 
credited in the year's revenue account, and. the cost is 
included in the item of electricity pure hased. The main 
boiler plant at the Cainabv-street Works has been 1e- 
constructed with automatic furnaces for the consumption 
of bituminous coals, aud the Mason’s Yard Works are in 
process of re-equipment as a transformer sub-station for 
high pressure supply. The depreciation of plant rendered 
obsolete bv these changes amounts up to date to the sum 
of £10,431 Os. 5d. This the directors have provided by 
taking an amount of £8,500 from the contingency fund 
and the balance of £1,931 Os. 5d. from the net revenue of 
the vear. They have further carried a sum of £4,000 from 
the net revenue account to the credit of the contingenc y 
fund. The net profits for the vear 1910, applicable to 
dividends on shares, amount to £27,090 2s. &l., and with 
balance brought forward from 1909, to £29,115 15s. 10d. 
Less interim. dividend paid in August last for half-vear 
ending June 30, at the rate of: 7°% on Preference shares 
£3,500, 1095 on Ordinary shares £10, 000—£13. 500; leaving 
an amount now to be dealt with of £15,615 15s. lod. The 
directors propose to divide this amount as follows :— (a) 
payment of a dividend at the rate of 7?;, on the Preference 
shares far the second half-vear, £3,500; (b) pavment of 
a dividend on the Ordinary shares for the second half- vear 
of 5s. per share, making, with the interim dividend paid in 
August last, a total distribution of 1095 for the year, 
£10,000 ; (c) amount to be carried forward, 2.1 15 15s. 16d. 


NATIONAL ELECTRIC SUPPLY. 


The ordinary general meeting was held at Preston. Mr. 
John Booth, who presided, said in going through the accounts 
they would notice that, notwithstanding a period of trade 
depression in the district where so many of the largest 
businesses have been losing ground, the company had added 
138 new consumers to their mains, and sold about 68,500 
more units of electricity. That, he might add, did not fully 
represent the business they had done, nor what they 
expected to do, for the inc reased use of the metallic lamps, 
bv reducing their consumers! bills (in some cases to one-half) 
had prevented the expansion in their income for lighting 
they would otherwise have seen. Nevertheless, they showed 
an increase over last year’ of about| £200 in their gross 
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revenue, as against a decrease of £1,200 last year from the 
year before from the use of the metallic lamps. So that they 
now claimed to have turned the corner as regarded their 
income. Unfortunately the rating authorities had chosen to 
largely increase their assessment, and although they suc- 
ceeded in getting their demand modified, they had had to 
submit to an addition of over £700 a year, and thev were 
now paving in local rates alone more than 10% of their total 
income. In addition to that, the year's profits had been 
saddled with the costs incurred in arriving at a settlement, 
amounting to £114. In conclusion, Mr. Booth said he never 
felt more hopeful of the future of the company. The staple 
trade of the district was improving, and seemed likely to 
be good for some time to come. Everyone liked and spoke 
well of the electric light, and the new lamps had removed 
all complaints about it being expensive. With better trade 
people will be more inclined to go to the expense of wiring 
their premises. The electric motor had firmly established 
itself as the most convenient and in very many cases the 
cheapest driving agent, while electric heating and cooking 
was steadily gaining ground, and the advantages it offers of 
purity and cleanliness were such that nothing could stop it. 
He did not think there was anything calling for special 
remarks in the accounts, unless it was that they had spent 
less than usual on capital account, £2,070, and that prin- 
cipally in extensions of mains to get new customers and 
rather more than usual in repairs and maintenance. Last 
year they put £4,400 to reserve or depreciation, but £200 
of it was required for writing off meters. This year that 
was not required. They proposed to take £1,200, and after 
paving 4s. a share, which. with the 3s. already paid, makes 
. Ts. a share to the ordinary shareholders, and to carry 
forward a balance of £302. 


YGRKSHIRE ELECTRIC POWER. 

The report to be submitted at the 16th ordinary half- 
yearly meeting at the Hotel Metropole, Leeds, on February 
2], states that the receipts from the sale of energy and for 
work charged out to consumers, etc., amount for the 12 
months ending December 31, 1910, to £37,543 17s. 5d., 
against for the year 1909 £25,762 17s. 1d., and for the year 
1908 £18,643 2s. 7d. The gross profit on the revenue 
account is for the vear 1910 £11,307 13s. 10d., against a 
gross profit for the year 1909 of £6,087 9s. lid., and for 
the year 1908 of £2,819 4s. 1ld. After payment of mortgage 
interest the net revenue account shows a profit for the 
year 1910 of £6,503 7s. 6d., against for the year 1909 of 
£2,664 13s. 6d., and for the year 1908 of £717 12s. 8d. The 
net profit of £6,503 7s. 6d., with £3,382 6s. 2d. brought 
forward from 1909, makes a total balance of £9,885 13s. 8d., 
and the directors recommend that this amount should be 
disposed of as follows :— To pay a dividend at the rate 
of 695 per annum on the amount paid up on the cumulative 
preference shares, from the respective dates of payment, 
amounting to £435 8s. 4d., and to carry forward 
£9,450 5s. 4d. The additional boiler and the fourth turbine 
mentioned in the report of February, 1910, have been in- 
stalled ; «the boiler has been completed and taken over, 
the turbine has been erected, and will shortly be ready to 
take over. [These additions complete the plant for which 
the present. buildings at Thornhill were originally planned. 
The Yorkshire Electric Power Act, 1910, received Royal 
Assent on July 26, and in accordance with the resolution 
passed at a special meeting of shareholders held on Sep- 
tember 6, 1910, £100,000 6°, preference shares were offered 
to the shareholders, to second mortgage holders of the 
power company, to shareholders of Electrical Distribution 
of Yorkshire, Ltd., and to customers of the two companies. 
At the date of this report over £58,000 of this issue had 
been applied for, and as applications continue to be re- 
ceived the directors anticipate that the whole of the issue 
of £100,000 will shortly be taken up. The eastern mains to 
Whitwood, Castleford, and Allerton Bywater were com- 
pleted early in the vear, and extensions are now being made 
to Ledston and Micklefield. An agreement has been made 
for bulk supplv to the Whitwood Urban District Council, 
and a supply is being given to Electrical Distribution of 
Yorkshire, Ltd., for distribution in Castleford. Later in 
the vear the western mains were extended to Southowram, 
Elland, Greetland, Stainland, Sowerby Bridge, and Hipper- 
holme, in the last two of which places Electrical Distribu- 
tion of Yorkshire, Ltd., has undertaken the distribution. 
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Extensions have also heen made to the southern mains 
from Clayton West to Barugh and Silkstone, and a further 
extension is now being made to Penistone, where a supply 
will be given in the course of a few weeks. All these ex- 
tensions have been made to supplv consumers with whom 
agreements had already been concluded. "There has been 
a steady growth year by year in the use of the company's 
supply in districts where mains were first laid, and the 
company is also benefiting bv the longer hours worked by 
old customers owing to iinprovenment of trade. During the 
past two years the company’s mains have been extended 
into a number of new districts, and the same satisfactory 
increase of demand 18 now being experienced over the 
wider field of operations. Whilst the erection of overhead 
mains has enabled extensions to be made that are earning 
a satisfactory revenue they have considerably increased 
the payments for rents and wayleaves. The value of the 
company’s supply as an aid and an inducement to the 
development of new industries in which it is available is 
becoming more fully appreciated. 


COMPANIES REGISTERED. 


J. H. Battantyne & Company, electrical and general 
engineers, 80, Hyndland-road, Glasgow (private company). 
—Capital, £1,000 in £1 shares. 

PonLock AND District ELECTRIC ScPPLY.—Cnapital 
£2.500, in £1 shares. Objects: To carry on at Porlock and 
elsewhere in Somerset the business of an electric light 
company in all its branches. Minimum cash subscription, 
£1,500. The first directors are: Sir Francis C. Gould, T. 
Rawle, T. Pearce. J. W. Willis and J. Cooksley. Secretary 
and office, S. Cooksley, West Cottage, Porlock. 

INTERNATIONAL SYNDICATE FOR ELECTRIC WATER 
Power AND Pusiic Works CoxcEssioNs.—£10,000, in £1 
shares (9,000 “ A " and 1,000 “ B”). 

TITCHFIELD AND District Licnting Company.—£5,000, 
in £1 shares. 


FINANCIAL NOTES. 


PaRa ELECTRIC RAILWAYS AND LIGHTING Company, LTD. 
—Further issue of 7,893 Ordinary shares of £5 each fully 
paid has been made, Nos. 148,001 to 109) R9). 


ARON ee TN puse: —Letters of allot- 
ment in the issue of £100,000 595 First Mortgage Con- 
vertible Debentures by the above pompas have been 
posted. * 

ST. JAMES’ AND PALL Mau ErECcTRIC.— The directors 
of the St. James’ and Pall Mall Electric Light PAS 
have declared a balance dividend on the 794 Pre- 
ference shares for the half- -year to December 31, of 35. 6d. 
per share and 5s. per share on the Ordinary shar es, making, 
with the interim dividend paid thereon, a total distribution 
of 10°. 

* * * 

SouTH Lonpon ELECTRIC SUPPLY Corporation, Ltp.— 
The Directors recommend, subject to final audit, a dividend 
on the Ordinary shares for the year 1910 at the rate of 5% 
per annum. | 


PERSONAL. 


Mr. David H. Davies, of Darlington, has been appointed 
Assistant Borough Electrical Engineer at Stockton, at a 
commencing salary of £120, rising to £140. 

Mr. C, A. Park, M.Inst.C. E.,. M.Inst.M.E. . who was for 
25 vears associated with the London and North Western 
Railway Company, and since 1886, as Superintendent of its 
Carriage Department, has been appointed the Managing 
Director of the British Westinghouse Electric & Manufac- 
turing Company, Ltd. He succeeds Mr. Bewcomb Carlton, 
who recently retired to take up the position of Vice-President 
of the Western Union Telegraph Company in New York. 

Mr. F. MacCallum (late of Messrs. J. P. Hall & Company, 
Oldham), has been appointed as engineer to the Electric 
and Ordnance Accessories Comipanv, Ltd., in the York- 
shire district. Mr. J. Booker, of Manchester, acts for the 
firm in the Lancashire district onlv. This change has been 
necessitated bv the greatly extending use of electricity in 
the North Country. 
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Electrical Contractors’ Section. 


A Survey of New Things and Business Prospects. 


WOWIO ma. 


Contract and Miscellaneous Advertisements should reach 
this OMice by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.C. 


CONTRACTS. 
Cry AND COUNTY BOROUGH OF BELFAST. 


ELECTRICITY DEPARTMENT. 
STORES, 

The Tramways and Electricity Committee invite Tenders for 
twcive months supply (ending March 31, 1912), of the under- 
mentioned materials : — 

SECTION NO. I. 
NUB-NECTION, 


SECTION NO. 3. 
SUB-SECTION, 


l. Lubricator and Gauge |l. Refined Trinidad. Bitumen. 
Glasses, 2. Bitite Strip, Prepared Tape 
2. Packings. and Rubber Tape for Joints, 
3. ilr. 3. Joint Box Compound. 
4. Rubber Goods, 4. Fuse Wires. 
^. Beeks, Firebricks, and 5. Wood Troughing. 
Fireclay, 6, C.T. Street Box. Frames and 
6. Tools. Covers, 
7. Incandescent Lamps. 7. Glazed Stoneware Conduits. 
N. Asbestos Goods, R. Cast Tron Pipes. 
Y Solder. 0 [ishting Feeder and Section 
Pillars, 
SECTION NO. 2. 10. Glazed = Stoneware Cable 
NUR-NECTION, Bridges. 


Trolley Wire. 11. Copper Cable Connectors. 
Overhead Line Material. 12. Arc Lamp Carbons. 
Galvanized Wire, SECTION NO. 4. 
SUB-SECTION, 
l. Electricity Meters. 
2. Electricity Maximum 
mand Indicators, 
3. Automatic Time Switches. 
4. House Service Cut-Outs, 
Form of Tender for anv of the 4 Sections and further par- 
ti ulars may be obtained from Mr. T. W. Bloxam, City Electrical 
Brvineer. East. Bridue-strecet, Belfast. on payment of 10s. per 
Section, which will, after the Council or their Committee have 
vome te a decision on the Tender received, be returned, to the 
tenderer, provided he shall have sent in a bona-fide Tender, and 
shall not have withdrawn the same. 

The whole or any part of a tender sent in may be accepted, and 
tenders shall he open for acceptance until May 1 nest. 

Tenders endorsed ^7 Tender. for Stores, Electricity. Depart- 
ment," to be lodged in my Office, not later than 10 a.m. on 
Monday, February 27, 10nd. 

A Tender if sent by post must be registered ; if delivered an 
ofhiciai receipt must be obtained forit: otherwise the undersigned 
wil not be responsible. 

The Council do not bind themselves to accept the lowest or 
ans Tender. 


eiu 
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R. MEYER. 
Town Clerk. 
City Hall. Belfast. 
( ITY AND COUNTY BOROUGH OF BELFAST. 


DEPARTMENT. 
VULCANISED BITUMEN INSULATED CABLE. 

The Tramways and Eleetricity Committee of the Belfast 
Corporation are prepared to receive Tenders for the supply and 
deiivers of VUB. Ensulated Cable during the twelve months 
ending March 31. 1912, 

Speeification. with Form of Contract. may be obtained from 
Mr, T. W. Bloxam. City Electrical Engineer. East. Bridec-strect, 
* fast, on deposit of one guinea. This deposit will be refunded, 
provided a bona-tide tender has been sent in, and not withdrawn. 

Extra copies may be obtained at 10s; cach. which will net be 
returnable 

Sealed Tenders. endorsed “ Tender. for Cable Electricity 
Department.” to be lodged in my office, not later than 10 a.m. 
en Monday, February 27. 101]. 

The Council do not bind themselves to accept the jowest or 
any Tender. 

A Tender if sent by post must be registered ; if delivered an 
effieral receipt must be obtained for it ; otherwise the undersigned 
wil not be responsible. 
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R. MEYER. 
Town Clerk. 
City. Hall, Belfast. 


for one year's supply from April 1 :—d(1) coal ; 


CONTRACTS OPEN. 
HOME. 


BErgssT.— l'he Corporation Tramways Electricity Committee 
invite tenders for 12 months! supplies. (Nee Gilictal Notice.) 
Particulars (10s. for each of the four seetions) from the Electrical 
Engineer. February 27. 

^"ELFAST.— The Corporation Electricity Department invite 
tenders for the supply and delivery of vuleanised. bitumen in- 
sulated cable for the 12 months ending March 31, 1912. Specui- 
cations (21s.) from the Electrical Engineer. February 27. 

BovkRNEMOUTH.— The Corporation Tramways Committee 
invite tenders for the supply for the vear ending Mareh 351, 1912, 
of iron and steel; iron and steel castings; malleable iron and 
steel castings; ironmongery ;. bolts and nuts; glass; paints; 
leather and rubber goods; electrical sundries; insulating 
materials. Npecitications (23) from the General Manager. 
February 13. 

GREENOCK,— The Corporation invite teaders for the structural 
and other work required for the extensions at the electricity 
generating station. Npecitications, ete., from Messrs. Woodron 
& Thomson, 2, Hamilton-street, Greenock. February 15. 

LrEps.—' l'ramwavys Committee invite tenders for the supply 
of the following materials during the year ending March 31, 1912 : 
(1) Bolts, nuts, and washers; (2) Brushes (including: paint 
brushes); (3) Cotton. waste, wipers, and sponge cloths; (4) 
Chemicals, acids, ete. ; (5) Electrical sundries: (6) Engineers’ 
furnishings (drills, pliers, and other tools); (7) Files; (8) Gliss ; 
(9) Iron and steel: (10) Iron and steel castings; (11) Iron- 
mongery ; (12) Malleable iron castings; (13) Oils, ete.: (14) 
Paints, varnishes, and transfers : (15) Plumbers! material (in- 
cluding tubes and fittings) : (16) Ropes. twines, and sand bags ; 
(17) Soaps and metal polish; (18) Tool steel; (19) Springs. 
Tenders are also required for the purchase of serap metal, in- 
eluding copper, brass, iron, and steel ‘Tenders are also required 
for: (1) Steam coal (single nuts, beans, peas, and slack), required 
for the generating station. delivered in barges at the wharf at 
Crown Point. Offerers may tender for six, nine, or twelve 
months’ supply. and for the whole or part thereof. The eon- 
sumption is approximately 550 tons per week. (2) The supply 
of household and tar-pan coal, delivered at the various oflices 
and depots as required, (3) River sand. which must be clean and 
sharp. delivered at Kirkstall-road) Depot. | Samples, showing 
quality must be sent with tender. Particulars from the General 
Manager. February 16. 

LEEDS.—The Corporation invite tenders for the supply 
of (A) the whole or part of about 35.000 tons of steam coal (small 
slack or smudge) required for the Electrie Lighting Departinent 
during the year ending April 30, 1912 ; (B) Iron and steel bars, 
angles, plates, etc. ; (C) Gunmetal, copper. steel and iron 
castings ; (D) Bolts, nuts, screws, spanners, ete. ; (E) Wrought 
iron tubes, fittings, ete. ; (F) Copper bars, strip, plates, wire, 
etc. ; (G) Lead, and other plumbers’ material; (H) Tools, 
tinners' and ironmongers" sundries, and engineers’ furnishings 
(including packings, rubber goods, belting. gauge and other 
glasses, shovels, buckets, files, tools, tool steel. and. sundry 
metals); (J) Oils paints, varnishes, photographic materials, 
and chemists’ sundries ; (K) Cotton waste and wipers (bleached 
rags); (L) Ropes, twines, tarpaulin goods, ete. ; (M) Brushes 
(sweeping, ete.) : (N) India rubber covered cables, mains boxes 
and fittings, coal tar pitch, jointing and insulating materials, 
electric lamps, fittings, and sundries; (O) Glass (including 
guards, etc.) ; (P) Timber (including shafts, pattrasses, wood 
bushes, etc.) : (Q) Building materials (boiler, fire, and. other 
bricks, cement, slag, sand, ete.) ; (R) Grey tapes, towels, etc. 
Particulars from Mr. H. Dickinson, manager of the Electricity 
Department. Feb. 21. 

L£EEvs. - The Corporation Property Committee invite tenders 
for electric light fittings. Particulars from the City Engineer. 
March 7. 

Lerps. The Corporation invite tenders for the supply of 
1,500 A.C. wattmeters, to be delivered on or before June 30, 
1912. Particulars from the manager, Electricity Department. 


June 16. 
LONDON, BwrTERsEA.— The Borough Council invite tenders 
(2) oils, ete ; 
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(3) engine room stores; (4) carbons for arc lamps; (5) elec- 
tricity meters ; (6) cables, etc. ; (7) Nernst lamps and globes ; 
(8) service joint boxes, etc. ; (9) carbon filament lamps; (10) 
metallic filament lamps ; (11) ironmongery, tools, etc. Forms from 
the Borough Electrical Engineer. February 14. 

SALFORD.—The Borough Council invite tenders for the under- 
mentioned materials for the Electricity Department: (1) 
Cables ; (2) Cable accessories ; (3) Bitumen; (4) Cable con- 
duits, stoneware and fibre pipes, asphalte bridges, etc.; (5) 
^ Creosoted wood troughing and bends ; (6) Cement, lime, bricks, 
etc. ; (7) Service fuse boxes; (8) Electricity meters ; (9) Maxi- 
mum demand indicators; (10) Gravity type ammeters; (11) 
Circuit breakers and ironclad switches; (12) Switches, fuses, 
and arc lamp globes ; (13) Carbon filament glow lamps; (14) 
Are lamp carbons and motor carbon brushes; (15) Electric 
motors ; (16) Motor starters; (17) Iron castings; (18) Brass 
and gun metal castings ; (19) Iron and steel bars, plates, etc. ; 
(20) Ironmongery ; (21) Wrought-iron tubes and fittings ; (22) 
"oda ash; (23) Drysalteries and chemists’ sundries; (24) 
Timber; (25) Wood fittings; (26) Engine-room stores; (27) 
Engine oils; (28) Carting; (29) Economiser cleaning; (30) 
Removing cinders ; (31) Purchase and removal of empty casks ; 
(32) Window cleaning ; (33) Examination of weighing machines. 
Specifications (10s. for each of 1, 4, 7, 8, 9, 10, 11, 15 and 18, 
and 2a. for each of the others) from the Borough Electrical 
Engineer. February 13. 

STOCKTON-ON-TEES.—Corporation invite tenders for stores 
for Electricity Department for one year ending March 31, 1912. 
Particulars from the Borough Electrical Engineer. February 10. 

Turton.—The District Council invite tenders for the supply 
and erection of bare copper overhead mains, poles, etc., for 
electric lighting Bromley Cross area, Bradshaw-road, etc. 
Specifications (£10 10s.) from the Electrical Engineer, Council 
Offices, Bromley Cross, near Bolton. February 20. 


OVERSEAS. 

ADRIANOPLE.—The Turkish Ministry of Public Works invite 
tenders for a concession for the construction and working of 
electric tramways in Adrianople, and for a concession for the 
provision of electric light in the Sandjak of Adrianople. The 
concessionaire will have tho right to erect hydro-electric works 
on the banks of the rivers Maritza, Arda and Tundja. Tenders, 
which will be opened on March 185, should be addressed to 
“ Monsieur le Ministre du Commerce et des Travaux Publics,” 
Constantinople. Local representation is essential in the case of 
Turkish Government contracts. 

BnuisBANE.— Tenders will be received at the office of the 
Deputy Postmaster-General, Brisbane, up to noon on March 8, 
for the supply of measuring instruments (Schedule No. 143). A 
deposit of 5 per cent. on the first £1,000, and of 2} per cent. on 
the amount above that sum, will be required with each tender. 
Local representation is necessary. For copies of the specification 
and form of tender, application should be made to the High 
Commissioner in London for the Commonwealth of Australia, 
72, Victoria-street, S.W., where also preliminary deposits may 
be paid. A copy of the specification may be seen by British 
makers at the Commercial Intelligence Branch of the Board of 
Trade, 73, Basinghall-street, London, E.C. 

CoNSTANTINOPLE.— The Ministry of Public Works invite 
tenders for a concession for the construction and working of 
electric tramways in Adana, and for a concession for the dis- 
tribution of electrical energy in the vilayet of Adana. The 
Concessionaire will have the right to erect hydro-electric works 
on the banks of the Upper Seiboun Tchai River. Tenders, which 
will be opened on March 14, should be addressed to '* Monsieur 
le Ministre du Commerce et des Travaux Publics,” Constantino- 
ple, from whom the conditions, etc., can be obtained on payment 
of 9s. Local representation is necessary. 

CoNSTANTINOPLE.— The Ministry of Agriculture, Mines and 
Forests, Constantinople, for the supply for the Cozli-Kilimli 
Railway of:—(1) 8,550 metres of Vignoles rails weighing 20 
kilogrammes per metre, with accessories for the same; (2) 
three locomotives of 125 h.p., with a gauge of 1:065 metre; 
(3) 98 coal trucks, of which 80 are to be brakeless and the rest 
provided with brakes. Delivery is to be made at Cozli or Kilimli 
not later than March 10 next. No date is mentioned to which 
tenders will be received. For further particulars application 
should be made to the above-mentioned Ministry. Local 
representation is necessary. 

MELBOURNE.— lenders will be received by the Postmaster 
General's Department, 51, Spring-street, Melbourne, up to noon 
on March 14, for the supply and erection of installations for 
wireless telegraphy on Thursday Island and on the coast of 
Papua. A deposit of £100 will be required with each tender. 
Local representation is necessary. For copies of the specifications 
and forms of tender in regard to both of the foregoing contracts, 
application should be made to the High Commissioner in London 
for the Commonwealth of Australia, 72, Victoria-street, S.W., 
where also preliminary deposits may be paid. 

MELBOURNE.—Tenders will be received as follows :—(1) at 
the office of the Deputy Postmaster-General, Melbourne, up 
to 3 p.m. on June 14, for the supply and installation at Ballarat 
of 12 sections of a branching multiple magneto lamp-signalling 


switchboard (Schedule No. 362) ; (2) at the office of the Deputy 
Post master-General, Adelaide, up to noon on June 14, for the 
supply of three sections of switchboard, common battery, 
multiple, and other switchboard equipment (Schedule No. 140). 
Preference will be given for early delivery and (in the case of (1) 
installation. A deposit of 5°; on the first £1,000, and of 21?, 
on the amount above that sum, will be required with each 
tender. Local representation is necessary. ! For copies of the 
specifications and forms of tender in regard to both of the 
foregoing contracts, application should be made to the High 
Commissioner in London for the Commonwealth of Australia, 
72 Victoria-street, S.W., where also preliminary deposits may 
be paid. : 

Rio DE JaANEIRO.— The Brazilian Government invite tenders 
for the establishment of a telephone system between the towns 
of Rio de Janeiro and Sao Paulo and other points at present. 
without a telephone service. A deposit of 5,000 milreis (about 
£340) will be required to qualify tenders. Tenders, which will 
be opened on February 23, should be addressed to the “ Direc- 
toria Geral do Expediente, Ministerio da Viagao e Obras Pub- 
licas," Rio de Janeiro. 


San TuHoMÉ, PonrUGUESE West AFrica.—The Munici- 
pality invite tenders for (5) the supply of electric light and 
power. Deposit 250 milreis (about £56). Town Hall, Jan Thomé. 
March 265. 

TEÉcvcr, RovMANIA.— Tenders are invited for the installation 
of an electric lighting plant for the town of Tecuci. The upset 
price is put at 395,000 francs (£15,800), and 595 of this amount 
will be required to qualify tenders. Tenders, which will be 
opened on March 14, should be addressed to '* Monsieur le Maire, 
Conseil Municipal," Tecuci. 


TENDERS ACCEPTED. 


ABERDEEN.—Robert Gordon Technical College. Electric light 
installation in School of Domestic Science. A. B. Robertson & 
Co.. Aberdeen, £308 14s. 

BIRMINGHAM.—Great Western Railway for 10 “Clyde” 
electric capstans. Stothert & Pitt, Ltd., Bath. 

BnianuToN.—Town Council motor hire. British Westinghouse 
and Manufacturing Company, Ltd., Manchester; Geopel & 
Company, London, carbons. 

BuckiNGHAM.—Workhouse for the Guardians. Electric light 
installation, Johnson & Phillips, Charlton, Kent. 

BunNr.Ev.— Town Council, motor booster. Lancashire Dynamo 
and Motor Company, £317. ‘ 

Dersy.—Town Council. Three new tramears. Brush Elec- 
trical Engineering Company, Loughborough. £1,948 12s. 

DEvizEs.—Installing Telephones in the Wilts County Asylum. 
Gent & Co., Ltd. £228. 

Leyton.—Urban District Council, for additional plant at 
central station. Willans & Robinson, £6,397. 

Lonpon.—For supply of 500,000 Stoneman cable ducts for 
the London County Council in connection with the tramways. 
Stanley Bros., Nuneaton, £4,487 103. Recommended for accep- 
tance. 

Loxnon.—Islington Borough Council. Switchboard for 
central station. British Westinghouse Manufacturing Company, 
Ltd., Trafford Park, Manchester. 

WanRINGTON.—Town Council. Supply of cables. British 
Insulated and Helsby Cable Company, Ltd., Preston, Lancs., 
£427 18s. 4d. 

WELLINGBOROUGH. — North Hants Education Committee. 
Electric light installation, W. Mansell, Northampton, £272. 


— 


OPENINGS FOR TRADE. 


Plant, Wiring, Fittings, Accessories, etc. 


TOWN COUNCILS. 


Agreed upon. 

Hastings: Extensions, mains, ete.—£350. 
Reigate; Street lighting—£50, electric lamps in place of gas. 
Oldham: Extensions—£8,000. 

Contem plated, 
Bedford: Extensions—£22.837. 
Belfast : Extensions—£22,800. 
Stoke-on-Trent: | Extensions— £247. 
Dublin: Extensions—£128,129. 
Ealing: Extensions—£20.000. 
Hythe: Lighting seaport. 
Heywood: Extensions—-£4,000. 
Peterborough : Cable extension. 
"t. Helens: Extensions—t10.800. 
York: Extensiongs— £15,000. 
Loughborough: Street lighting. 
Doncaster: LExtensions--£12.000. 
Lenterden (Kent): Electric light installation at. workhouse. 
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RURAL, URBAN, AND DISTRICT COUNCILS. 


Agreed upon. 
Trowbridge (Wilts): Electric lighting scheme. 
Constructional and other work will shortly be carried out by or 
for the following authorities or firms. The amount mentioned is 
phe contract price in cach case. 


London: Re-erection of the L.C.C. School of Photo- Engraving 
and Lithography, Bolt-court, Fleet-street, for which freehold 
site is being purchased for £15,000. 

Swansea: Additions and alterations to Moniston Council 
School. 

Aberdeen: New railway station. 

Derbyshire: New county offices, St. Mary’s-gate, Derby— 
£19,540. W. Walkerdine, Bridge-street, Derby. 

Cardiff: Offices-—£16,230 17s. W. T. Morgan, Cardiff. 

Caterham : Council offices - £3,659 10s. Bartley, Son & Hol 
ness, London. 


NOTES. 


Prometheus Apparatus. 


The British Prometheus Company, Ltd., notify that the 
arrangements whereby the Simplex Conduits, Ltd., of Bir- 
mingham and branches, acted as their selling agents have 
been terminated. Birmingham and other clients may apply 
direct to the company at the Salop-street Works, Highgate, 
Kirmingham, or to the London showrooms, 9, Newman- 
street, Oxford-street. | 


Messrs. Henry Simon's London Agents. 


Messrs. Henry Simon, Ltd., of Manchester, have ap- 
pointed Messrs. Irwin & Jones, 15, London Wall Buildings, 
London, E.C., to represent them in the South of England 
for the sale of their pneumatic dust-collecting, grain- 
handling, temperature-regulation, and electrical specialities. 


Tantalum and Holophane in Tube Stations. 


In a recent issue we published an illustration showing 
" Tantalum " station lighting, and 1t was then stated that 
" Tantalum " and " Onewatt " lamps had been installed 
on several electric railway stations. We also mentioned 
that further similar improvements were anticipated in the 
near future, and it will doubtless be of interest to all 
engaged in traction illumination to learn that “ Onewatt "' 
hih candle-power lamps, in conjunction with special 
holophane fittings, have been approved for use on all 
«tations of the Great Northern and City Railway to replace 
the ordinary arc lamps already installed. One of these 
stations has alreadv been completed, and the others are 
to be proceeded with immediately. Some new cars of very 
artistic and comfortable design have recently been put on 
the service, and there is no doubt that when the station 
work is completed this railway will be distinctive for the 
efficiency of its illumination. “ Tantalum " traction lamps 
have been used for some time with considerable success 
in the cars of this railway, and a number of traction com- 
panies and supply corporations are also taking up these 
lamps for use in their cars. Traction engineers generally 
should make a point of consulting Messrs. Siemens Brothers 
Dynamo Works, Ltd., Tyssen-street, Dalston, N.E., con- 
cerning special traction lamps, as the advantages to be 
obtained by their use are many. ` 


Electric Driving of Looms. 


An important development of the application of elec- 
tricity to the textile trade has just occurred in Lancashire. 
Messrs. Frears, Lord & Brother, are building a new weaving 
-hed at Darcy Lever, which is to be electrically equipped 
throughout. A large amount of thought was given as to 
whether the shed was to be steam or electrically driven, 
and electric drive was decided on. The next point for 
decision was whether the shed was to be driven on the 
group system, or individual drive employed. The order 
for 519 4 h.p. and 175 $ h.p. high efficiency loom motors 
was finally placed with Messrs. Siemens Brothers Dynamo 
Works, Ltd., of Caxton House, Westminster. Three-phase 
current at a periodicity of 50 cycles and a pressure of 200 
volts will be supplied by the Lancashire Electric Power 


Company, who will provide a sub-station for the purpose 
of transforming their extra high tension supplv down to 
the required pressure. This is the first individual loom 
drive of such large size in this country, though it is ex- 
tensively adopted on the Continent, where the firm of 
Niemens alone have supplied over 13,000 motors for the 
purpose. The individual driving of looms gives a very 
considerably increased output, and a much better quality 
of cloth. The bigger and more complicated the loom 1s, 
the better are the results that individual electric driving 
show. Other advantages accruing are that through the 
absence of all shafting and belting the light is much better, 
while in the construction of the shed a large amount of 
money can be saved. Messrs. Siemens Brothers Dynamo 
Works are also supplying the switchboard, and the wiring 
will be carried out with their material, making use of their 
well-known “ Zed ” fuses and distribution boards. 


Osram Lamps at Hengler's Circus. 


The great advantages of electricity for the purposes of 
illumination is probably more appreciated by proprietors 
of entertainment halls and the like than by any other users 
of artificial illumination. By reason of its safety, its easy 
manipulation, its soft white light and remarkable labour- 
saving and hygienic qualities, it has had no difficulty 
whatever in establishing its superiority over all other 
methods of lighting. It is, indeed, more than difficult to 
anyone now visiting an up-to-date theatre or music hall to 
even appreciate the depressing condition caused by the 

oor light and heavy atmosphere such as one had to endure 
in the days when gas was predominant. The lighting bill 
of any large entertainment hall is, of course, a matter for 
serlous consideration, and it is not therefore surprising to 
note the almost universal adoption of the metal filament 
lamp for this purpose. Not to be out-done by the theatres 
and music halls, we now find circus proprietors falling into 


line with popular opinion, as witness the recent installation 
of Osram lamps in Hengler’s Circus at Glasgow. The 
interesting installation shown above serves to give a general 
idea of the arrangement adopted, in connection with which 
we understand, are being used 10 1,000 watt, 9 400 watt, 
2 100 watt, 25 55 watt, and 140 32 watt Osram lamps. To 
anyone who has had an opportunity of visiting this circus, 
the excellent lighting conditions must at once appeal, and 
if electricity needed any further advertisement in its fight 
against gas, here undoubtedly is a splendid example. 
Surely it would be a kindness to the few remaining pro- 
prietors of entertainment halls who are still suffering under 
gas conditions, to take them to Hengler's Circus and 
enlighten them as to what they might have without addi- 
tional expense. 


Isolating Switches. 


Messrs. A. Reyrolle & Company, Ltd., have brought out an 
efficient and simple isolating switch, specially designed 
to meet the requirements of the Home Office regulations 
regarding the isolation of all parts of a switchboard during 
cleaning, inspection and repairs. Thev are at present being 
made in sizes suitable for all circuits up to 10,000 volta. 
Messrs. Reyrolle will send an illustrated leaflet to any 
engineer or contractor. 
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PATENTS. 
Electric Welding. 


71.—1910. E. B. Koopman, Strand, London. This process of 
uniting metal bars consists in forming one bar with an 
edge and the other with an end plane so that when the edge 
and end plane are placed together and an electric current is 
passed across the point of contact, localisation of the heating 
i* effected whereby on the application of pressure the edge 
i$ forced into the plane and the resulting weld distributed 
over substantial areas on the inclined faces adjoining the 
edge on the first bar. 


Starting Switches for Electric Motors. 


205.—1910. W. R. ANSELL, London Bridge, S.E. This starting 
switch for motors of portable apparatus comprises, in addi- 
tion to a stepped resistance, auxiliary resistance for adapting 
the apparatus to circuits of various voltages. 


Twin Searchlights. 

27914.—1900. — NiEMENS Bros. & Company, F. Hinp & J. 
BrapDLEy, Westminster. This is an improvement in twin 
scarchlights of the kind in which the barrels can be trained 
either independently of one another or both together. The 
improved lamp barrels which may be mounted in pivots or 
trunnions at the ends of upwardly turned arms are carried 
by horizontal arms. These extend radially beneath the 
barrels from long vertical central spindles mounted in the 
standard to which spindles the arms are detachably hinged. 
The arrangement of the arms and their bearings is such that 
the weight of the lamp barrels presses upon the arms and 
gives a turning moment in a downward direction around a 
central bearing block. 


Telephony and Telegraphy. 


20985.—1909. S. G. Brows, London, E.C. The conduction 
space is formed between contacts of carbon or carbon and 
metal. These contacts are mounted on an adjustable arm 
and a reed. tongue or strip; the latter being influenced by 
the line and by an arrangement of electromagnets. Outside 
disturbance is avoided by utilising the tongue or strip for 
carrving the contact. The signals transmitted are claimed to 
be distinct and detined, while imperfect signals are magnified 
and transmitted with greater accuracy than hitlierto 
possible. 


Insulation of Condensers for Telephone Circults. 


30548.—1909. C. CoRbEÉs, Madgeburg. Instead of using paraffin 
as an insulating liquid easily fusible products formed from 
wu s fatty acids or their glvcerides by treatment 
with hydrogen in the presence of a finely divided metal 
adapted to act as a catalvser or contact substance and which 
have high dielectric properties, are employed. 


Electric Controllers. 


30566.—1910. A. H. Curtis, & ADAMS MANUFACTURING CoM- 
PANY, LrD.. Bedford. Instead of actuating the reciprocating 
rod by hand they are actuated from a distance by electro- 
magnetically operated mechanism. For instance, the 
reciprocating rod is moved by a solenoid or by an electro- 
motor, and the latches are disengaged by elect romagnets. 


Wireless Telephone Transmitter. 


1518.—1910. A. A. JAHNKE, & S. C. TATE, San Francisco. The 
transmitter has a porous walled chamber which contains 
granular material forming the electrode. Alcohol is supplied 
from à surrounding chamber through the porous walls to 
the electrodes. The alcohol serves to keep the temperature 
uniform, for when the electrodes are heated their heat causes 
the evaporation of the alcohol, which evaporation acts as a 


cooling. medium. i 
Controlling the Relative Motion of Shafts for Use with Electric 
Batteries. 


1843.—-1910. H. C. J. Fox & O. Latrix, Westminster. This is 
an improvement in battery regulating switches of the type 
in which the number of cells on both charge and discharge 
of the battery require to be varied. The improvement con- 
sists of an interlocking device by which it is impossible for 

| the number of cells on the discharge circuit to be greater 
than those on the charge. 


Telegraphic Relays. 


2348.—1910. J. KirsER, Philadelphia, U.S.A. This improved 
relay comprises a series of pairs of magnetic poles, alternate 
poles being of opposite signs with a movable coil for each 
pair of poles. All the coils are secured together to form a 
single moving system and each coil is subjected to its own 
field and also to the opposite field of another coil. 


Electrically Lighting Gas Burners. 


6154.— 1910. M. DELAGE & P. Woo, Paris. The contrivance 
comprises spring arrangement which is wound up when the 
gas is turned on. The spring drives an electric generator 
controlled by a train of wheels whieh complete the circuit 
necessary for the lighting current, 
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Electric Braking. 


3011.—1910. GENERAL ELECTRIC Company, Schenectady, U.S.A. 
This is an improved method of operating an alternating 
current commutator motor as a generator for returning 
energy to the source for dynamic braking. The improvement 
consists in connecting the motor armature to the source, 
separately exciting the motor field with current approxi- 
mately in phase with the voltage of the source, simul- 
taneously varving the connection between the motor 
armature and the source and the strength of the current 
supplied to the motor field to vary the braking torque, and 
varying the strength of the current independently to adjust 
the motor voltage for different speeds. 


Burglar Alarms. 


3527.—1910. G. A. ALDRICH, Prestwich. The relay in the main 
circuit is arranged through protective contacts and the door 
lock switeh which closes the circuit. A tumbler lever held 
initially by the armature of the relay is released on the main 
circuit being closed. Another switch in a by pass of the main 
circuit is closed by the release of the tumbler lever. These 
and other arrangements serve to set the alarm bell ringing 

and to keep it ringing even if the broken connection of the 
contact is restored. 


Electrical Sound Producing Horns. 


6632.—1910. H. Lucas & W. H. Epwarps, Birmingham. A 
pair of springs are arranged on the free ends and on opposite 
faces of the make and break bar. One spring produces the 
opposite movement of the bar to that caused by the magnet 
acting on the bar. The other spring suppresses excessive 
movements under the action of the first spring. 


Magnets for Ignition Purposes of Internal Combustion 
Engines. 


7096.— 1010. J. Baker, Portsmouth. The armature shaft is 
manually rotated independently of and in the same direction 
as the driving shaft to which it is coupled. A clutch sleeve 
slides upon the armature shaft. A similar member is rigidly 
connected to the driving shaft. 


Dynamo Electric Machines. 


7488.—1910. Crompton & Company, LTD., J. C. MACFARLANE 
& H. Burce, Chelmsford. Each of the pole pieces of the 
machine, which is of the multipolar type, are detachably 
mounted in the yoke which is arranged longitudinally of the 
armature spindle. The pole pieces can be withdrawn 
laterally without in any way dismantling the machine. 


Electric Train Control Systems. 


1621.—1910. F. W. PRENTICE, Toronto. This is an improvement 
in systems in which a generator of Hertzean waves is 
employed controlled by conditions of safety to propagate 
such waves and to suspend propagation during conditions 
of danger. The improvements comprise a reliable receiving 
&pparatus and means of continued warning for trains moving 
cautiously under danger signals. 


Arc Lamps. 


8167.—1910. CARBONE ARC Lamr SynpicaTE, LTD., Man- 
chester. The globe has three chambers, the lowest of which 
opens into a forked tube. The gases driven downward by 
the heat of the arc tlow into the tube and are at the greatest 
possible distance from the are. The tubes also form a holder 
for the globe. 


Electrodes for Arc Lamps. 


9076.—1910. GEBRUDER NIEMENS & Company, Lichtenburg. 
An addition is made to the mass from which the electrodes 
are manufactured, consisting of a mixture of metal oxides 
of rare earths and metal oxides of alkaline earths. A pro- 
portion of fluor spar may also be added. 


Combined Electrode and Induction Furnace. 


9459.—1910. J. H. REID, Newark. U.S.A. The induction means 
are disposed intermediate of the electrodes. The induction 
coil can be introduced and withdrawn from the heating 
chamber in which it is adapted to be suspended. A water 
circulating coil is provided within the induction coil for 
cooling purposes. 


Cables for Alarm Systems. 


11667.—1910. J. P. Wirrraws, Manhattan, U.S.A. The conduc- 
tors of the thermostatic portion of the cable and the con- 
ductors of the outer portions are arranged in multiple. The 
alarm circuits are operable by the action of heat or by the 
cutting of the conductors. s 


Depolarising Agents for Electric Batteries. 
11837.—1910. A. T. K. EsrELL, Fliseryd. The electrodes are 
composed from a mixture of a solution of nickel and a 
solution of cadmium sulphate treated with a mixture of 
caustic soda and hypochloride of sodium. The mixture 
forms a precipitate which is washed, dried, ground and 
introduced into the pockets of the cleetrodes, 
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CROSSLEY'S HIGH-SPEED VERTICAL ENGINES. 


Exhibition. 
“UOIVNIGIYXS meruuesqueo 
9ungueZay xijg puvap pepayumy 


Awarded Qrand Prix at Brussels 


made 1 2, 3, 4 I and will 
tan TORI OAP Producer Gas, Petrol, Petroleum, Or AloohoL sale 


CROSSLEY BROS., Ltd., OPENSHAW, MANCHESTER, 


Can You be Persuaded 


to make a change this year? Will you dispense 
with the ‘‘ good enough” class of printing you 
have been using and try the S.P.Co. business- 
bringing brand ? 


Will you let your printed matter influence buyers 
by its attractiveness? The cost need be little more 
than that of the ‘‘ good enough ” class.: 


Printers of the Will you decide in the affirmative at once, and let us Printers ef the 
ELECTRICAL give you prices and samples to prove our claim? ELECTRICAL 
ENGINEER. At once ! Address the enquiry ENGINEER. 


SMITHS’ PRINTING CO. (2 * LTD., 


Head Ofiice and Works: Country Factory : 
28-32, HUTTON STREET FLEET WORKS, 
WHITEFRIARS, E.C. ST. ALBANS. 

Te ephones ` 104,0 Holborn. 13055 Central. Telephone: 31 St. Albans. 


Telegrams : ** Printable, London." Telegrams: “Printable, StAlbans.” 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns per Increase or Mile: of 
week. decrease. : track open. 
Line. = or 
Ending; 10 10-11.| 1909-10.| Week. | Current | 1911, | 1910. Lota! 
i year. , | Ending receipts 
£ £ £ £ | | f 
AbeneenCorporeton........ Pe P. Mig | Lim E MP op Ute fO 274 Mey s1) 72,980 
Baker Street and Waterloo Ry... Nov. | 8,141 6.070 4- 2001 = | 4-95 A mE e 
Birkenhead Corporation........ Jan. E 065 013 + 52 i+- 996 2408924089 — z= 
Birmingham Corporation....... Jan. 28) 6,023 | 6,386 + 537 -4- 8,374 | 66:792| 68°52 | — S 
Blackburn Corporation...... .. (Oct. - 6 1,100 1,293 |— 173 T 1,036 24:53 | 288 S 2 
Blackpool Corporation...... ... Aug. 26. 2,152 | 2060 |4- 102 789 — | — -— 
Blackpool-Fleetwood Trams....| , 8| 2,804 2309 |— 24 —  — cat n an 
Bolton Corporation....... .....jOct. 10, 2,416 2,337 +- 79 259 . 42 42 | Mar. 31,117,799 
Bournemouth Corporation...... July 21' 1,681 | 1,723 |— 42 23, 29}! 291 | ,, S1, 86,226 
Bradford Corporation.......... Nov. 19 4.640 | 4,425 + 215 4-6.781 98 | 54-81 81| 235,25 
Brighton Corporation vx ad .. (Feb 5 076 707 — 3I 432 9b = Nes 3S e 
Bristol Tramway Company... ..|Feb, 9 6,316 | 5,157 |- 159 == g7 513 | Dec. 31| 265,362 
Burnley Corporation...........|Feb. 4 1,273 1,102 M- 171 — | 99 20 | Mar. 31| 64,261 
Burton Corporation. .........-- ‘Feb, 5 225 253 |— 28 I+ 292 Cy el 31| 14,918 
Cardiff Corporation... ...... ..JApril 3 2,000 ^ 1,957 + 43 | —  — | — | * 8|109979 
Carlisle Tramways Company....|June 19 170 176 65 — R9 — z= e TN 
Central London Railway .......|Jan. 28 6,323 | 5,002 — 270 |-—— 144, 6:32 | 6:32 | Dec. 81, 350,150 
Charing X, Euston, & Hamp. Ry.|Nov. 6,822 6,092 +- 730 — 63545 | — "n = 
City and South London Railway Feb. 5, 3,489 | 38,843 $- 146 $ 943 7:26 7:26 RE — 
Colchester Corporation. ........ July 14 200 .2819-.- 39 | Rus rA 8 Mar. 31; 10,983 
Cork E. T. and L. Company....|Feb. 2 397 402 |— 5 — 123 9-80 | 989 | Dec 31| 24,044 
Croydon Corporation .........., Jan. 13 1,541 1,550 |— . 18 4- 3,370 ^ 11; | — | Mar. 31| 74,132 
Darwen Corperation........ .../Oct. 1 239 250 — 17 — 201 728 | 7923, ,, 81) 13,899 
Dover Corporation ....--..-- vs Sept gi 230 252 — 22 |— 395 7 — „ 91| 11,593 
Dublin and Lucan Electric Ry...|Feb. 3. 106 86 M- 20 -4- 18 7 7 ER = 
Dublin U.T. .....--eeseeeeeee (Keb. 5 4,858 4,879 — 21 + 320 542 | öt = = 
Dundee City Tramways........ Oct. 6 1,832 1305 |— 27 .- 569) — 26} | May 15! 60,573 
East Ham Corporation...... ...|Feb. 4 914 | 892 -+ 22 |-20,33 14 15 Mar. 31| 47,439 
Glasgow Corporation........... Jan. 28 17,779 | 15,073 =} 2,706 -1-38,14^ 105 189 | May 31; 907,494 
Gloucester Corporation.........|Oct. 6 895 425 |— ` 30 T b3b | ie ne Y ^4 
G.N., Piccadilly and Brompton..|Nov. , 13,429 9,864 -- 4,075 — 995 | — Eum — 
Halifax Corporation erectos = | => — — — 52-574 37 Mar. 31| 81,872 
Huddersfield Corporation....... Dec. 4 1.613 | 1,357 i+ 256 |+ 2,663., 28 284 | , 31) 84704 
Hull Corporation.............- eee 4, 2,706 | 2,672 M- 33 6819 29 26 » 91,128,722 
| 
Ilford Corporation. ......... ...| Feb. 12 451 391 -+ 60 1,969 10 10 31| 26,828 
Ilkeston Corporation; OPES Feb 1 110 115 |— 5 T 230 4 ri 4 31! 7,214 
| 
Kirkcaldy Corporation......... Sept. 8 8929 266 |— 7 — 7 7) | May 15, 14,9093 
Lancashire United Tramways... se . 1 1,205 958 + 247 + 222 get ant Des. 31| 68,904 
Leeds Corporution...........+. Sept. 18 6,800 | 6,624 272 | 3,662 . 31| 340,368 
Leicester Corporation EE p 11 2,102 2,130 E 32 De E 105 961 Mar. : 2 
Liverpool Corporation ......... Nov. 19! 10,803 | 10,687 |4- 116 |— 1.977 . 109 | 104 | Dec. 31| 572,822 
Liverpool Overhead Railway.. .. |Jan. 29, 1,400 | 1,223 M- 177 465 | 0-65 | 2:40! June 30 79,004 
London County Council......../Jan. 25 30,890 | 36,259 3,631 4-190744 132] | 129} | Mar. 81,1,274,660 
Lowestoft Corporation ......... Dec. 11; 155 150 i4- i 6 E 30 | 3 a | Sept. 30 3 11390 
Maidstone Corporation......... Mar. 6 167 100 € 74 | — sg = 
Manchester Corporation. ..... £a 11 15,081 | 15,207 -- 334 ,)- 2,871 183 | 181 == = 
Metropolitan District Railway.. Feb. 4 11,657 | 10,829 828 M-4,790 24 24 — — 
Metropolitan Railway.......... ‘Jan’ 29 17,022 | 16,619 -- 403 2,107 24} 244 | June 30) 680,357 
Nelson Corporation............ Oct 16 151 131 + 20 7 2 9 Mar. i 7.362 
Newcastle-on-Tyne Corporation.|Jan 28 8,878 | 3,403 I 475 Ba 1,767 eol sol » 391 211,085 
Newport (Mon.) Corporation.... Oct 9 643 638 25 — 81 35 
Oldham Corporation........... Jan. 24 1,778 | 1,516 I 202 |— 386 mM ii pun s iN 
Portsmouth Corporation ....... Oct 10 2,046 1 809 ! 287 | — ` 28 28 Mar. 31' 97,741 
Reading Corporation........... nas 19 764 558 t 206 L 6 13 | isi » 31 32'769 
Rochdale Corporation.......... Dec. 26 1,240 | 4196 | 114 20- . 
Rotherham Corporation. ..... .. Feb. 4 555 | 587 t 32 T E pie | lela ca » “fee 
| | 
i eon pou 27 4,596 | 40602 |— 66 |—3,326 78 742 | Mar. 31 244,065 
CEE E | — — | — — — e" dnd PEN. 
Sheffield Corporation ...... ud Jan. 29 6,128 5,240 | 887 -17.320. 40 3 Mar. 25: 289,745 
Southampton Corporaticn......jJan. idi 955 923 T 2 T 1,469 | 18 t3 i 25 52,047 
Southend-on-Sea Corporation... Aug. 21 995 657 -4- 438 --1,483  — eus m i 
Stockport Corporation **20000242256 — — — — ue : 5 25 Mar. 31 52,004 
Sunderland Corporation........|Jan. 27. 1,810 13330 |— 26 |— pp en = ms — 
Swindon Corporation ..........'Aug. 10 '175 '188 |— 8 ui — tene — — 
Torquay Tramways............ Aug. 26 630 ! 647 — S30. — 8-41 — | Dec. 31. 15,065 
Wallasey U.D.C. ..............|Jan. 2 854 | 704 HM- 160 M- 1,929 . 12:68 |12-45 | Mar. 31 43,823 
Warrington Corporation........| — , — = "D NET E NUES — - 
West Ham Corporation......... Aug. 18 2,489 | 2392 |— 097 * 1,985 : 27 |147 | Mar. 31 122,881 
Wolverhampton Corporation. . . . pen 8 841 | 823 |+ 18 — 206 9 dj. d | : 31 44,432 
t | { 
ery, As! pace E EE - m emu amd oh peii eee eS, d de | 1 l | ' 
a Train Miles. h Half-vears’ figuros, 


17,517,304 
25,492,902 
13,991,828 
47,839,569 
46,652,389 
12,355,958 

3,221,595 
25,058,146 


41,898,373 


— 


2,308,721 
5,737,478 
16,277,418 
9,557,654 
2,697,072 


16,967,911 
15,355,703 


220,948,290 


20,378,672 


16,200,029 
30,964,254 


6,385, 466 
1,968,850 


4,874,199 
12,554,593 


76,734,083 


124,043,239 
11,171,515 


279,166, 461 


2,045,206 


— 
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99,846,735 


2,060,712 
46,203,164 


8,174,008 
21,247,048 
7,933,572 
10,196,148 
45,771,611 


17,568,686 
10,121,887 


9,155,172 


85,502,836 
9,440,369 
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| Accounts for past year. 


1,566,119 


2,492,149 
1,766,068 


5,331,007 
5,750,842 
1,202,830 

430,913 
2,497,169 
1,456,780 


349,539 
896,945 
1,884,137 
245,584 
316,754 


1,281,552 
1,091,586 


20,760,722 


1,786,390 


1,960,329 
3,022,844 


634,446 
198,416 


459,066 
2,944,344 


7,694,089 
12,231,779 
1,106,386 


25,591,028 
370,320 


204,740 
4,411,745 
798,029 


2,309, 480 

915, 481 
1,252,925 
6, 486, 150 


7,065, 380 
1,167,461 


1,335,911 
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Cost 
per 
Receipts per car 
Pas- | Car ; Mileof| mile 
senger.| mile. | track. 
-08 (11-02 | 4,940 | 5-93 
11 (11:84 | 2,804 | 6-502 
147 1171 | 2912 | 7-2 
117 1059 | 2878 | — 
1-28 {12°88 | 5,071 | 7-92 
1:04 | 8:30 | 1,460 | 5-85 
— 1057 | — | ae 
venm — — | — 
2-01 |, 5-769 56, 404 m 7a 
1:09 | 774, 1,477 | ee 
— | 643) — | 4-43 
1:06 | 9-56 | $,703 ' 7-109 
1:30 13-68 | 1,922 | 9-40 
98 | 878 | — = 
-875| 1-9 | 2.371 | 7-46 
-73 (10-26 | — | 6-96 
-96 |10-40 | 5,080 , 5:89 
11:40 |11-18 | 1,528 | 8-40 
1-29 |10°37 | 2,4291 | 5:10 
1 |10232 | '— | 6-04 
-87 | 9-58 | 2,066 | 6-42 
91 |79 | 1,803 | 7-04 
-711| 7-838 | 1,856 | 5-26 
1:06 {10°62 | 3,527 | 0-51 
1:108.11-24 | 5,508 (A 
108 1174 | — ,679 
1:08 | 7-96 | 2.270 | 612 
146 o] 9 
85 | 868 | 1,907 | — 
1:10 |11:48 ' 3,504 | 6°36 
1:04 | 9-89 2,450 2 
110 1015 | — — 
= 8:93 — | 4:66 
1:82 |10-88 | 2,003 | 6:47 
126 1067 | 3,185 |— 
896 | 9-842, 4225 | 5-04 
1:25 111-38 | — | 730 
1-34 | 9-942 1,830 | 4-7 
140.1023, — — 
1-2 1179 | 8,458 | 7-72 
-78910:05 | 4417 6-79 
—  |10-929 | 2,190 | 6.509 
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NOTES. 


The Electrical trade of South America is at present very 
largely in the hands of England and Germany, which share 
the bulk of it between them. Both New. York and Chicago 
have for a long while coveted this business, and it is 
announced this week that the former city is to make a 
determined effort to secure a larger proportion of it than 
has vet been enjoyed. To this end the Chicago Association 
of Commerce has arranged, by way of a beginning, to send 
a permanent representative to the Argentine. He will be 
provided with spacious offices and showrooms at Buenos 
Ayres, and will have a considerable staff of travellers to 
missionise the Republic on behalf of the merchants and 
manufacturers of Illinois. Arrangements are now in pro- 
gress for the printing in Spanish of show-cards and price 


hsts of electrical manufactures, and it is being made a 
condition of engagement in the Association’s office that 


employees shall have a good working knowledge of the 
language of the country. New York will follow the ex- 
ample of Chicago in the course of next summer, and we 
may expect other United States cities to adopt a similar 
course, Mr. Sherrill, the United States Minister in the 
Argentine, has already expressed the confident belief that 
" American methods will soon bring the major part of this 
trade into United States factories,” and if this anticipation 
is to be falsified it behoves English manufacturers to look 
to their laurels or they may find themselves in the un- 
leasant position of losing a good deal of the flourishing 
Donee which their enterprise has built up. 

The fire at Crewe House, Curzon-street, the London 
residence of the Secretary of State for India, gave some of 
the halfpenny papers the opportunity of once more airing 
the theory, long before any investigation had been made, 
or was possible, that the outbreak was caused by the 
“fusing of an electric wire.” In at least three recent 
calamities of this kind the same statement has been hastily 

ut forward, and in each ease has been proved to be abso- 

face baseless, and it is now authoritatively stated that 
the fire at the Earl of Crewe's residence was occasioned by 
a defective flue and had no more connection with an electric 
wire than Tenterden Steeple with Goodwin Sands. It is 
a pity that there seems to be no means of bringing home 
to these irresponsible writers a sense of the injury such 
Statements are calculated to inflict upon an important 
industry. The fire at Crewe House broke out soon after 
midnight No reporters were allowed to have access to 
the building, and in reply to inquiries, the fire brigade 
ofhcials stated emphatically that they had no knowledge 
whatever as to the origin of the fire, and could say nothing 
except that it took place in a room on the sec ‘ond floor, 
which was in the occupation of Lord Crewe himself. Yet 
within three or four hours these papers were printing the 
definite and unqualified statement that the disaster was 
due to the fusing of a wire. The method seems to be: 
" Cause unknown * Oh, well, put it down to electricity— 
that always fetches the public ; something very my sterious 
about electricity, you know, in the public mind ” ; and the 
tri k is done. And, unfortunatelv, though they have no 
hesitation in recklessly circulating an unfounded declara- 
tion of this kind, these writers manifest great delicacy about 
correcting their errors. 


The announcement is cabled from Berlin, on apparently 
trustworthy authority, that Professor Otto Hahn, of Berlin 
University, hasat length, after long research and exhaustive 

riments, found a substitute for radium which is not 

y not less effective than that salt in the matter of 


radio-activity, but can be produced in much larger quan- 
tities and at one third the cost. The new salt would appear 
to be a bv-product of the manufacture of thorium gas- 
mantles, and Professor Hahn has named it “ mesothorium.” 
Of this substance Germany alone, it is stated, will be able 
to produce 10 grammes per annum, which is roughly 
equivalent to the present total supply of radium throughout 
the world. By the early summer it is anticipated that the 
Berlin Academy of Science will be in a position to lend 
some 250 milligrammes of mesothorium for experimental 
purposes, and thereafter a continuous supply will be 
available. Meanwhile, Professor Hahn is continuing his 
investigations, and is hopeful of being uble to read a paper 
before the Berlin Academy towards the close of this month, 
detailing the history of his experiments. 


From manv points of view, apart from that of the elec- 
trical engineer, the great hydro-electric power works 
in Western India, of which the Governor of Bombay laid 
the foundation stone a few days ago, may be regarded as 
one of the most important enterprises of recent years in 
our great dependency. The project itself is due to the 
initiative of a native of Bombay, the late Mr. Jamsetgee 
Tata, who was distinguished during his lifetime as one 
of the most enterprising as well as one of the most philan- 
thropic members of the Parsee community. At the outset, 
despite what has been achieved in kindred circumstances 
in the United States and elsewhere, his project for storing 
in the valleys of the Western Ghauts the product of the 
monsoon rains—which mean an annual fall varying from 
about 170 inches at Lonauli to 300 inches on the Matheran 
Plateau—met with scepticism almost amounting to ridicule. 
Mr. Tata, however, was steadfast in his conviction that 
what had been done elsewhere could be done in the Presi- 
dency of Bombav and he persevered in the face of criticism, 
which was not over gentle, until, from native sources alone, 
himself participating largely, the whole of the necessary 
capital, about £1,240,000, was raised. 


In these valleys between the Western hills, dams 8,900 ft. 
in aggregate length and from 32 to 70 ft. in height, are to 
be constructed in order to create lakes covering 2,251 acres 
with a capacity of 3,000 million cubic feet. With a fall of 
1.730 ft. the estimated output is 40,000 horse-power, which 
will be transmitted across the 43 miles which separate 
Lonauli from the city of Bombav, and will there be used 
in the first instance for driving the great cotton mills, 
and for supplving power and light wherever it may be 
needed. That this great enterprise should have originated 
from purely native sources and have received so wide a 
measure of support from the Government of Bombay, 
and, therefore the svmpathy of the Government of India, 
may be taken as an augury for the success of similar 
great industrial enterprises throughout the country. 


The announcement that the preliminary steps have been 
taken towards the electrification of the London, Brighton and 
South Coast Railway in order to bring Brighton within three- 
quarters of an hour of London will be received with wide- 
spread interest. The route, we are informed, is now being 
surveyed and specifications prepared by Messrs. Kincaid, 
Waller, Manville & Dawson, of Westminster, the consulting 
electrical engineers to the company, and their report will 
in due course be submitted to the directors. The project is 
estimated to cost £1,500,000, and it will be about five 
years before the work is-eompleted. gt is proposed that the 
single-phase) system ,betadopte( bat at present no definite 
details are available. 
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While Professor Gabriel Petit, of the French Veterinary 
School at Alfort, has been demonstrating by actual ex- 
periment that his injection of radium into the jugular 
artery of a decrepit old horse had the effect of giving him 
. & new lease of life, another Professor, by name Silas Went- 
worth, has been relating the result of his project for in- 
creasing the fertility of lives by means of Wa 
At a ranch in Roseville, in California, he separated 2,000 
ewes into two flocks and penned them in two large areas. 
Over one area he caused electric wires to be stretched, but 
not over the other, the treatment of each flock being 
identical as regards feeding and attention. The experiment 
began a year ago, and the Professor now reports that 
whereas the thousand unelectrified ewes p produced 
873 lambs, the electrified thousand produced 2,078. And, 
to make the story complete, the fleece of the electrified 
ewes was nearly twice as thick as that of the other flock, 
and of an immensely superior quality. 


Professor E. W. Marchant, lecturing in Liverpool on 
electric lighting, expressed the conviction that the present 
prevalence of defective eyesight 1s due to the inefficiency 
of the illumination now in use in schools, offices and 
workshops, and made a strong plea for the co-operation of 
the illuminating engineer in all schemes of interior lighting. 


— 


The experiments with wireless telephone and telegraph 
apparatus at Cherbourg in connection with submarines 
have, it is announced, proved completely successful. 
Four submarines attached to the battleship “ Bouvines 
first proceeded to make experiment with the submarine 
hell telephone, and then left the bay, where the 
" Bouvines ” 
well as telegraphic communication with her by means of 
wireless. The submarine was able to communicate to the 
battleship the name of every ship it met out at sea. 


99 


It is reassuring to note that in his summing up this 
week of the evidence given in the course of the protracted 
inquiry into the terrible disaster in the Pretoria Pit of the 
Hulton Colliery Company, the coroner, Mr. 8. F. Butcher, 
was able to exonerate electricity from any share in the 
calamity. The explosion originated in the North Plodder 
Mine, where there was undoubtedly a good deal of gas, 
and it had been persistently suggested that the conveyor 
switch was the primary cause of the explosion. The coroner 
said he thought it was evident that there existed a feeling 
antagonistic to the use of electricity in the getting and 
conveying of coal. He did not know whether this feeling 
was based on antagonism to the displacement of manual 
labour by mechanical appliances or to a fear of the use 
of electricity as an additional danger in mines; but Pro- 
fessor Cadman and Mr. Henshaw, for the company, and 
Mr. Gerrard, of the Home Office, had agreed that the 
explosion had originated at the conveyor face, and that 
its cause was a lamp, which showed signs of considerable 
heating. In the result the jury found that the lamp, and 
not electricity, was the cause of the catastrophe. 


Germany exported electro-technical machinery during 
1910 to the value of 217,000,000 marks (£19,850,000), as 
compared with £9,000,000 in 1909, the value of imports 
of these goods by Germany being during each of the two 
years about £350,009. 


In the summer of last year the London County Council 
asked its General Purposes Committee to report as to the 
necessity of formulating conditions regarding the rates of 
wages and hours of labour to be observed in connection 
with contracts for work of the nature of civil engineering, 
the classes of work being divided into building trades and 
electrical trade. In this connection the Electrical Trade 
Union asked for certain increases in the rates of wages. 
The Committee has now, after seven months’ deliberation, 
decided that an “electrical fitter” is not entitled to any 
Increase of wages or reduction of hours, but the pay of 

“ plumber jointer " may be increased to elevenpence per 
T for 56 hours per week, with liberal overtime. Why 
the “electrical fitter’? should be excluded the Committee 
does not explain. The plumber, however, was always a 
favoured individual. 
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was anchored, and kept in telephonic as 


I7, 
The Canadian Minister of Marine, Mr. L. P. Brodeur, 


has introduced into the Dominion House of Commons a 
Bill to provide that all vessels carrying more than 50 
assengers shall be equipped with a wireless telegraphy 
installation, except in the case of ships plying between 
ports not more than 200 miles apart. 
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PHYSICAL RESEARCH. 


Sir J. J. Thomson, the president. occupied the chair at 
the annual banquet at the Hotel Cecil on Saturday of the 
Junior Institution of Engineers, at which the guests 
included Lord Justice Fletcher Moulton, Sir William 
Crookes, Mr. Alexander Siemens, and Mr. S. Z. Ferranti. 

In giving the toast of“ Physical Research," LORD Justice 
FLeTcHER Mouton said that 50 years ago no one in his 
wildest dreams imagined any of those things which were 
now accomplished facts. The laboratory experiments of 
to-day were the engineering achievements of to-morrow. 
He spoke of the huge masses that were wandering through 
space forming new worlds, destroving old worlds, bursting 
out into inconceivable developments almost in a moment, 
the news of which came centuries late to us. Physical 
research had shown all this and much more. They got 
glimpses of the weird laboratory of nature where she had 
turned out her elements. When thev thought that every 
one of those great wandering bodies, light or dark, was 
composed of enormous masses of matter, each fragment 
made up of countless atoms, each atom representing a 


"system vibrating in massive fare ‘es so vreat that if they could 


only lay their hands on one-millionth part of them thev 
could get energy enough for all we required—when thev 
thought ot these things, they would feel that they should 
speak of physical research not only with enthusiasm, but 
almost. with awe. 

Sir J. J. THoMsoN, in responding, referred to the shyness 
of electrical phenomena in dis:losmg themselves, and, 
speaking of the importance attached to the * last word " on 
subjects, he said he was more interested in the man who 
said the first word. It was difficult to find men who said the 
“first word," and all that could be done was, when they did 
appear, to put them in circumstances in which they could 
exercise their powers with the utmost freedom and without 
any interruptions that would interfere with the success of 
their work. He referred to the enormous advantages and 
opportunities which were now afforded for research, but 
expressed the opinion that the system of teaching might be 
improved. There appeared to be too much prominence 
placed upon learning by heart, or preparing for examina- 
tions. It did not follow that the most successful examinee 
was the most successful when it came to research. The 
successful examinee was often one who absorbed with ease 
and discharged with ease. 

Mr. ALEXANDER SIEMENS pointed out that while the 
progress made in engineering work during the last century 
was due to research, they must remember also that the 
advances in research were due to engineers who had made 
it possible for those engaged in research to communicate 
with each other and profit from each other's experiences. 
Research work had repaid. what the engineers had done for 
it over and over again. 

Mr. S. Z. Ferrantt, President of the Institution of 
Electrical Engineers, said the Patents Act was nothing like 
the good thing the public believed it to be. The compulsory 
working clause, which was meant to stimulate progress, 
greatlv diminished the value of the protection the Act was 
designed to afford. This clause had a certain beneficial 
effect, but the good result could have been produced in. 
another way that would not have acted so harmfully to the. 
people engaged in investigation and who wished to cover 
and protect the result of their efforts by the help of patents, 
so as In the meanwhile to draw out from those patents 
sufficient means whereby they could make further develop- 
ment and progress. By the Act any patent was liable to 
revocation if it was not worked, and that was a most serious 
handicap. He thought it would be a great advantage if 
they could so make provision when next the Patent Laws 
were attended to that the protection now granted to the 
single article which they could commence treating with at 
once should be equally extended to the process or develop- 
ment of that which required a w hole s series of years to make 
complete. 
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Electricity in Mines. 


— — Me———— — 


REPORT OF THE DEPARTMENTAL COMMITTEE, AND NEW RULES. 


The report of the Electricity in Mines Committee appointed by 
Lord Gladstone when Home Secretary was published on Tuesday 
as a Parliamentary paper [Cd. 5498). The members of the com- 
mittee were Mr. R. A. S. Redmayne, Chief Inspector of Mines ; 
Mr. C. H. Merz; and Mr. R. Nelson, Electrical Inspector of 
Mines ; and the reference asked the Committee " to inquire into 
the working of the existing special rules for the use of electricity 
in mines and to consider any aud, if so, what amendments are 
required." 

The first meeting of the Committee was held on Tuesday, 
November 9, 1909, and representative witnesses appointed by 
the following were heard :— ‘The Association of Mining Electrical 
Engineers, the Incorporated Association. of Electric Power 
Companies, the Institution of Electrical Engineers, the Institu- 
tion of Mining Engineers, the Mining Association of Great Britain, 
the Miners’ Federation of Great Britain, the National Association 
of Colhery Managers, the National Electrical Manufacturers’ 
Association, the South Wales Institute of Engineers. 


THE NEED FOR REVISION. 


The early applications of electricity were restricted chietly to 
lighting and small motors, steam being retained for the heavier 
work, but to-day electricity is applied in one part of the country 
or another to every operation requiring mechanical power in and 
about a colliery. 

Concurrently with increased use there has been evolved a 
change of system. The earlier plants were all of the direct current 
type, but the possibility of generating high pressure current for 
long distance transmission and the readiness with which pressure 
can be transformed down for use on alternating current systems 
have led to the increased use of three-phase alternating current, 
with the result that the majority of the larger colliery instal- 
lations at the present time are of this kind. This change in the 
prevailing svstem of distribution for underground work is the 
most important development since the last inquiry, and it is one 
which in the opinion of the Committee is in the right direction. 

Experience has shown that the proper use of electricity cannot 
be regarded as inherently unsafe, and that it possesses some 
characteristics which are of great advantage in underground 
conditions, but having regard to the change in the prevailing 
system of distribution and to the natural development of 
apparatus, the Committee is of opinion that the existing rules 
require revision. 

THe: Revisep RULES. 


The revised rules are intended to apply to apparatus below 
ground, with the addition only of such surface apparatus as may 
directly atlect the safety of persons in the mine, for example, 
switchgear at the pit-head for controlling the supply of current 
to the mine, and the Committee is of opinion that their applica- 
tion should be so limited. With the exception named this report 
ix restricted to the use of electricity below ground. 

Due chietly to. the improved mechanical construction of 
apparatus, good present-day practice is much safer than was the 
practice of four or five ycars ago, and, therefore, in drafting the 
revised rules tlie improvements which have been made in the 
pa~t and those now in progress have been kept in view. The 
primary object of the rules is to specify the precautions which 
should be observed in the selection, installation, and working of 
electrical plant. For this purpose it is unnecessary to specify 
closely the particular type of apparatus to be used, it is onlv 
necessary to insist that certain general principles of construction 
shall be observed. "This explains the omission from the revised 
rules of certain requirements which the existing rules endeavour 
to deal with in detail. Certain other requirements have been 
omitted because they have proved to be of little or no value in 
pract ice, 

The Committee recommends that the revised rules be made 
te Apply to metalliferous mines as well as to coal mines, as there 
is no essential ditlerence between the conditions in a metalliferous 
mine and those in many stratified ironstone mines and naked- 
light coal mines. 


Tug PREVENTION OF ACCIDENTS. 


The possible dangers which may arise from the use of clec- 
tricity below ground may be divided into (a) the risk of ignition 
of explosive gas, coal dust, or other inflammable material, as a 
re«ult of open-sparking, that is to say, sparking not confined 
within the apparatus itself but such as would ignite inflammable 
gas external to the apparatus ; and (b) the risk of electric shock. 
The number of fatal accidents due to the use of electricity in 
mines in any one year has never reached a figure greater than 
p: 54", of the total number of fatal accidents in mines. This 


statement is necessary in order that the matter may be regarded 
in its proper proportion, but it does not follow that the position 
attained is a satisfactory one. On the contrary almost every 
electrical accident is preventible, and as long as the accident list 
contains à proportion of preventible accidents there is room for 
improvement. The feeling against the use of electricity in mines 
which found expression in some parts of the country was largely 
based, the Committee considers, either upon a vague fear due to 
lack of knowledge, or upon experience of the behaviour of badly 
constructed or badly maintained apparatus. The Committee 
knows of no place below ground in which electricity is in use 
to-day where both kinds of accident would not be avoided if the 
best present-day practice as regards construction and mainte- 
nance were complied with. 

The existing rules do not actually prohibit the use of electricity 
in any part of a mine, whatever the working conditions may be, 
but as it is difficult absolutely to insure continuous and universal 
compliance with the best present-day practice, the Committee 
is of opinion that there are parts of some mines from which 
electricity should be excluded altogether, and that in this respect 
therefore, the existing rules require amendment. The daily or 
frequent occurrence of inflammable gas in any place in quantity 
detectable by the ordinary safety lamp in use at the mine 
would make that place one to which prohibition should apply. 
On the other hand, in the opinion of the Committee. prohibition 
is not required where gas is seldom found. or where from ex- 
perience in the neighbourhood and from all the evidence avail- 
able it is likely to be of rare occurrence: provided good work 
and proper maintenance are insured so as to obviate as far as 
is practicable the risk of open sparking. 

With regard to the prohibition of the use of electricity, the 
Committee recommends that before electricity is introduced 
into any mine, or before it is carried into a new district of a 
mine, formal notice in writing should be given to H.M. District 
Inspector of Mines. Should the Inspector not object within 
one month from the date of the delivery of the notice, the 
management may assume that no objection will be raised by 
him in the matter. Should, however, the Inspector raise objec- 
tion, it is proposed, failing subsequent agreement, that the 
question be referred to arbitration under the Coal Mines Regula- 
tion Act. 

As regards the prevention of shock, it is generally agreed that 
even moderate pressures under the conditions commonly met 
with underground may be dangerous to life, and therefore all 
apparatus for underground use should be so constructed, in- 
stalled and maintained that, so far as is practicable, the danger 
of shock is altogether removed. 


PROPER CONSTRUCTION AND GooD MAINTENANCE NECESSARY 
FOR UNDERGROUND WORK. 


The above conditions being those under which electricity may 
be used, the revised rules would fulfil their purpose if they 
insured (a) the proper design, construction, and installation of 
plant ; and (b) its adequate inspection and maintenance, 

(a) Proper design, and good construction and workmanship 
are too often absent from colliery installations, and apparatus 
is bought on account of cheapness rather than on account of 
quality or suitability of the design for the purpose in view, a 
tendency the effect of which is augumented by the intense 
competition among manufacturers of electrical apparatus. 'l'his 
policy is bad for the collieries, because it involves heavy main- 
tenance costs and introduces unnecessary risks. For example, 
switchgear is to a large extent installed as a measure of safety ; 
but if of bad or unsuitable construction it becomes a source of 
danger. ‘Fhe use of properly designed and well-constructed 
apparatus certainly results in a saving of maintenance costs, 
and if apparatus be chosen with proper regard for its purpose 
it need not be expensive even in first cost, as simplicity of design 
and construction are essential features of good apparatus. 

The Committee cannot accept the suggestion, made in evidence, 
that the Home Office should officially approve certain tvpes or 
designs of electrical apparatus for use underground, for the 
following reasons :— 


l. Official approval of apparatus would hamper progress. 

2. Approval of each individual piece of apparatus would be 
involved for the system to work effectively, for as much 
depends upon the way in which the parts of electrical 
apparatus are fitted together as upon their design. 


3. Such approval might engender less consideration on the 
part of the management of a mine in introducing elec- 
tricity, and less care in mainterance ard operation 
afterwards. 


i6v 


(b) All underground apparatus requires periodical exami- 
nation if accidents and dangerous occurrences are to be avoided. 
and the competence of the person appointed to supervise elec- 
trical plant below ground is therefore a matter of great impor- 
tance. 

The revised rule provides that the person appointed to super- 
vise the electrical apparatus, shall be appointed in writing and 
be competent for the work he is set to do. 

It was suggested in evidence that certificates of competency 
should be issued, after examination by the Home Office, to 
persons in charge of electrical plant in mines ; but such certifi- 
cates could only refer to technical knowledge, and the Committee 
considers that, however well certificated a man may be, considera- 
tions of habit and character are of even greater importance in 
this connection than technical knowledge. Safety and efficiency 
would be more likely to be promoted by the employment of a 
conscientious and resourceful man than by the employment of 
a man who may have the advantage as regards technical know- 
ledge, but who is inferior as regards " thoroughness.” 

Apart from the fact that the person appointed to supervise 
and maintain the electrical plant at à mine must necessarily 
be under the orders and control of the mine manager, the use 
of electricity below ground has extended so widely that in the 
opinion of the Committee greater attention than is usual at 
present should be givea to the electricity section in the examina- 
tion for a colliery manager's certificate. If the colliery manager 
is not in the possession of at least a knowledge of the essential 
points of good apparatus and workmanship, he is unable in- 
telligently to criticise and check the work, and he is in these 
circumstances completely in the hands of the electrician. Every 
colliery manager, for example, should be able to say whether a 
cable joint made or opened in his presence has been well made 
or not, and whether the joining up of cables to apparatus is well 
carried out or not. 


THE CHOICE OF SYSTEM. 


The direct current system of distribution has at any practic- 
able voltage an important limitation apart from the impossibilit y 
of ensuring the sparkless working of motors, namely, the cost 
of transmission. The alternating current system, on the other 
hand, has not only the advantage in both these respects, but 
the further advantage that by means of a transformer without 
rotating parts small motors and lighting, which are largely 
responsible for the risk as regards electric shock, may be supplied 
at voltages chosen specially to suit such apparatus :— 


1. Small transformers for reducing high or medium pressure 
to low pressure are now obtainable at comparatively 
trifling cost, and there is therefore no reason why 100 
volts should ever be exceeded on any new underground 
lighting installation. In fact, with the much lower cur- 
rent consumption of modern electric lamps. low pressures 
such as 25 volts can be used for lighting. The switch and 
transformer can be combined to form one piece of ap- 
paratus (a switch-transformer). 

2. Small motors supplied by low pressure current through such 
switch-transformers are both cheaper and more reliable 
than motors supplied direct by high or medium pressure 
current. In the case of coal-cutter motors, the severe 
conditions of working make the advantages of trans- 
forming to low pressures for use even more pronounced 
than in the case of fixed motors. 


With high pressure alternating current transmission. therefore. 
full advantage may be taken of the necessity for transforming 
by transforming to as low a pressure as is practicable, and a 
system using high or extra high pressure for transmission, high 
or medium pres ues for large motors. and low pressures. for 
small motors and lighting, may thus be obtained. Such a system 
is safer, more reliable, and probably cheaper to instal than a 
system using medium pressure throughout. 


IMPROVEMENT IN THE CONSTRUCTION OF APPARATUS. 


The introduction of high pressure transmission has led to a 
recognition of the importance of better mechanical construction 
for all electrical apparatus. As regards motors, the three-phase 
induction motor of the squirrel-cage type is best suited to mining 
conditions because of the absence of rubbing contacts carrying 
current, and because the rotating part of such a motor readily 
lends itself to good mechanical construction. But perhaps the 
most obvious change as regards improved mechanical con- 
struction has taken place in connection with switchgear. Marble 

or slate switchboards are being superseded by switchgear com- 
pletely enclosed in strong metal cases, and special designs based 
on this general principle have been developed. by several manu- 
facturers of switchgear for colliery work. 

Better mechanical construction of apparatus is obviously a 
step in the right direction, but strongly constructed apparatus is 
by no means vet universally insisted upon. Mining engineers 
themselves should be the best judges of what is required. to 
withstand the rough usage which all apparatus is liable to reecive 
below ground. and therefore accidents due to mechanical failure 
of parts of apparatus (and most of them are due to this cause) 
should not be laid at the door of electricity, but rather at that 
of the system which allows defective apparatus, in some cases 
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obviously ill-designed for its purpose, to be used. Colliery 
managers should interest themselves in the mechanical construc- 
tion of electrical apparatus. —- 

FIREPROOF CONSTRUCTION OF MoToR ROOMS, ETC. 


Several instances of underground fire due to the lack of fire- 
proof construction of motor rooms, ete.. have occurred, and in 
the revised rules it is therefore provided that uninflammable 
material only shall be used in the construction of every place 
containing apparatus, unless the apparatus itself is so constructed, 
protected, and worked as to remove the risk of fire. The need 
for the new rule is amply supported by evidence. 


EaRTHING OF METALLIC COVERINGS OF APPARATUS. 


The Committee regards a sound connection to earth for all 

metallic coverings and casings, whether the apparatus be fixed 
or portable, as the best safeguard against shock that exists in 
underground conditions. The existing Rule (No. le) makes two 
exemptions :—(a) in favour of portable machinery (including 
trailing cables), and (b) in favour of low pressure systems. The 
Committee recommends that exemption (a) be withdraw 
altogether ; and that exemption (b) be modified in the case of 
alternating current svstems so that earthing is required where 
the pressure in a system exceeds 125 volts. 

The amendments make the revised rules considerably more 
stringent than the existing rules, but the Committee considers 
that the risks of explosion and fire due to small leakages can only 
be avoided by a proper connection to earth for the metallic 
coverings of all apparatus and conductors carrying current at a 
higher pressure than low pressure. Without such a connection 
open sparking may continue for some time before causing the 
means provided for opening the circuit in case of a fault to operate. 
As regards shock, whereas in a dry mine a live motor trame may 
not be a source of danger to life, the dividing line between a non- 
dangerous shock and a dangerous shoek is so narrow that the 
only course is to provide that no severe shock can be received at 
all, by earthing all metallic coverings if the pressure exceeds low 
pressure direct eurrent or 125 volts alternating current. 

The only effective method of obtaining a good earth is to rely, 
primarily at any rate, upon a surface earthing system placed in 
carefully chosen surroundings. Local earth plates underground 
have so often been known to fail that they are now commonly 
regarded, and justifiably, as not sufficiently reliable for their 
purpose. With regard to earth connections to motor frames, 
switch cases. ete., the difficulty which here arises is largely a 
personal one. An inexperienced man would not he allowed to 
set a safety valve. but " earthing " is frequently allowed to be 
carried out by unskilled workmen, some of whom are careless 
and very few of whom understand the aim and object of an 
earth-connection. The result is that a great number of earth 
connections which are made are ineffective. 


THe Use or HiGH. PRESSURE (‘URRENT. 


The increased use of high pressures raises the question as to 
whether there is any necessity for any limitation of pressure. 
The use of high pressures may be considered from the two points 
of view of (a) risk of ignition of gas, ete.. and (b) shock. As 
regards (a). to prevent danger it is necessary to avoid open spark- 
ing. and the Committee considers that open sparking can be as 
effectively prevented on high pressure systems as on medium or 
low pressure systems. As regards (b) apparatus should be con- 
structed so that as far as is practicable the risk of shock is 
altogether removed. [t is not suggested that a system designed 
for high pressure. say. 3.000 volts. might not be safer if worked at 
300 volts only (provided the current-carrying parts were still of 
sufficient section). nor that pressure may be indetinitely increased 
with corresponding benefit. but it is suggested. that a system 
designed for high pressure can be made as safe in operation as 
regards risk of shock and risk of explosion as one designed for 
medium or low pressure. In the revised rules the proper safe- 
guards to be observed are stated. but the Committee is definitely 
of opinion that where it is safe to use electricity at all there is no 
reason, except in the case of portable machinery, small motors, 
and lighting. for applying any limit of pressure. 

SWITCHGEAR. 

Rule 10 of the revised eode relates to switchgear and all 
terminals, cable joints, and connections. In this rule an attempt 
has been made to set out the gencral principles to be complied 
with by such apparatus, leaving the details of construction to the 
manufacturer and the purchaser. The Committee feels that too 
little regard has been paid to these general principles in the 
past. with the result that a great deal of the switchgear in 
present use is of a flimsy and unmechanical nature and might 
with advantage be replaced. 

CABLES. 

The cable system if improperly protected or installed is, by 
reason of its extent. possibly a greater source of danger than any 
other part of an electrical installation. There are two methods 
of avoiding danger ; (a) so to protect and enclose the cables that 
any fault is contined to the inside of a metallic covering. or (b) 
to endeavour to keep the cables apart from each other and from 
earth. The first principle means the enclosure of the cables in a 
very substantial metallic eovering or pipe ; the second means 
separate cables suppo.ted on insulators; 
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The Committee has no hesitation in holding the view that for 
mining work where the risk of mechanical damage is so great the 
first principle ia the safer. In practice the ditterence is between 
so-called ^" armoured " and " unarmoured " cables, The existing 
rules contemplate the extensive use of insulated. single-core 
cables without a metallic covering, but the Committee considers 
that all cables should preferably be multi-core, or in the case of 
a two-wire system, two-core or concentric ; and that all two-core 
or multi-core cables (except trailing cables) should be provided 
with an efherent metallic covering. In. order to avoid danger 
every faulty cable must be made dead as soon as possible, the 
metallic covering must be of sufficient electrical conductivity to 
deal with the leakage current in case of a fault. and where on 
account of the risk of explosion of gas or coal-dust open sparking 
i& to be avoided, the cable must be so constructed as to contine 
any arc which may arise to the inside of the metallic covering. 
As the Committee is satisfied that. cables provided with an 
efheient metallic covering coupled with proper means to open the 
circuit in. case of a fault best fulfil these conditions, their use is 
required (a) wherever the pressure. exceeds low pressure, (b) 
wherever there is risk of mechanical damage to the cables, and 
(c) wherever there may be risk of igniting gas or coal-dust. [t 
is further. required, in. order. to provide. protection. against 
mechanical damage, that in all cases metallic sheaths must be of 
not les thickness than is recommended by the Engineering 
Standards Committee. As regards protection against shock, a 
substantial metallic covering maintained at earth potential and 
surrounding all the conductors of a cable is obviously the best 
safeguard. 


CONCLUSION, 


Apart from the more concise arrangement and wording of the 
revised rules, it will be seen that the main directions in which the 
requirements to be met have been strengthened are the follow- 
ing :— 

l. By prohibiting the use of electricity where on account of 

the risk of explosion such use would be dangerous. 

2. By providing that inflammable material shall not be used 
in the construction of motor rooms where there exists the 
risk of tire. 

3. By more stringent regulations as regards the earthing of 
the outer coverings of apparatus, 

4. By clearly setting forth the conditions to be fulfilled by 

switcligear. 

By insisting upon the better mechanical construction of 
cables and apparatus. 

6. By providing for the proper supervision of apparatus. 

Generally the intention has been to call for improved con- 
atruction and better maintenance. While the Committee is con- 
vinced that a high standard of construction is an economy. not 
AN expense, proper supervision, which is a matter quite apart 
from maintenance, is still necessary. With well-constructed 
apparatus the necessity for the periodical examination of working 
parts remains, and the absence of repairs which should ensue 
must be credited jointly to both good construction and proper 
Supervision. 


y 


THE NEW RULES. 


The rules which have been amended in accordance with the 
terms of the report are as follows :— 


Reve 7.—The Construction of Apparatus and the Insulation 
of a Nystem :— 

(a) All apparatus and conductors shall be sufficient in size 
and power for the work they may be called upon to do, and so 
constructed. installed, protected, worked and maintained as to 
prevent danger so far as is reasonably practicable. 

(b). All insulating material shall be chosen with special regard 
te the circumstances of its proposed use. It shall be of mechanical 
strength sufficient for its purpose, and so far as is practicable, 
it shall be of such a character or so protected as fully to maintain 
ite insulating properties under working conditions of temperature 
and moisture. 

tc) Every part of a system shall be kept efficiently insulated 
from earth, except that (1) the neutral point of a polyphase 
aystem may be earthed at one point only ; (2) the mid- voltage 
point of any other system may be earthed at one point only ; 
and (3) the return conductor of a two-wire concentric system 
shall be earthed. Where any point of a system is earthed it 
shall be earthed by connection to an earthing system at the 
surface of the mine. 

id). Efficient means shall be provided for immediately indicat- 
ing any defect in the insulation of a system. 

Reve 8.—Earthing : 

(a) All metallic sheaths, coverings, handles, joint boxes, 
switchyear frames, instrument covers, switch and fuse covers 
and boxes, and all lampholders, unless efficiently protected by 
an earthed or insulating covering, and the frames and bedplates 
of generators, transformers, and motors (including portable 
motora), shall be earthed by connection to an earthing system 
at the surface of the mine. 

(by) Where the cables are provided with a metallic covering 
constructed and installed in accordance with Rule 12 (d). such 
metallic covering may be used as a means of connection to the 
eartlung system. All earth conductors other than the said 


metallic covering shall have a conductivity at all parts and at 
all joints at least equal to that of the largest conductor supplying 
the apparatus a part of which it is desired to earth, 

(c) All joints in earth conductors and all joints to the metallic 
covering of the cables shall be properly soldered or. otherwise 
efficiently made, and every earth conductor shall be soldered 
into a lug for cach of its terminal connections. No switch, fuse, 
or circuit breaker shall be placed in any earth conductor. 

This rule shall not apply (except in the case of portable 
apparatus) to any system in which the pressure does not exceed 
low pressure direet current or 125 volts alternating current. 


Rue 9.—Use of High or Extra-high Pressure Current :-— 

(a) Where electricity is distributed at a pressure higher than 
medium pressure (1) it shall not be used without transformation 
to medium or low pressure except in fixed machines in which 
the high or extra-high pressure parts are stationary ; and (2) 
motors under 20 h.p. shall be supplied with current through a 
transformer stepping down to medium or low pressure. 

(b) Where energy is transformed, suitable provision shall be 
made to guard against danger by reason of the lower pressure 
apparatus becoming accidentally charged above its normal 
pressure by leakage from or contact with the higher pressure 
apparatus. 


RvLEÉ 10.—Switcehgear, etc. : — 


Switchgear and all terminals, cable ends, cable joints and 
connections of apparatus shall be constructed and installed so 
that.— 


l. All parts shall be of mechanical strength sufficient to resist 
rough usage. 

2. All conductors and contact areas shall be of ample current- 
carrying capacity and all joints in conductors shall be 
properly soldered or otherwise efficiently made. 


3. The lodgment of any matter likely to diminish the insula- 
tion and of coal-dust on or close to live parta shall be 
prevented. 


4. All live parts shall be so protected or enclosed as to prevent 
accidental contact by persons and danger from area or 
short circuits, fire or water. 


5. Where there may be risk of igniting gas, coal-dust, or 
other intlammable material. all parts shall be so pro- 
tected as to prevent open sparking. 


Rue 11.--Control of the Supply of Current :— 

(a) Properly constructed switchgear for cutting off the supply 
of current to the mine shall be provided at the surface of the 
mine within 200 yards measured hy road or path from the pit 
shaft or drift containing the cables, and during the time any 


‘cable is live a person authorised to operate the said switchgear 


shall be available within easy teach thereof. Lightning arresters, 
properly adjusted and maintained, shall be provided. where 
necessary to prevent danger. 

(b) Efficient means, suitably placed, shall be provided for 
cutting off all pressure from every part of a system, as may be 
necessarv to prevent danger. 

(c) Efficient means shall be provided for cutting off all pres- 
sure automatically from the part or parts of the system atfected 
in the event of a fault or leakage of current. 

(d) Every motor shall be controlled by efficient switchgear 
for starting and stopping. so arranged as to cut off all pressure 
from the motor and from all apparatus in connection therewith. 
and so placed as to be easily worked by the person appointed 
to work the motor. 

(e) If the concentric system is used no switch, fuse, or circuit 
breaker shall be placed in the return conductor, or in any con- 
ductor connected thereto. Nevertheless, switches, fuses, or cir- 
cuit breakers may be used to break the connection with the 
generators or transformers supplying the electricity ; provided 
that in a concentric system the connection of the return con- 
duetor with the earthing system shall not thereby be broken. 


RULE 12.—Cables (other than Flexible Cables for Portable 
Apparatus and Signalling Wires) :— 

(a) AM cables shall be covered with insulating material 
(except that the return conductor of a concentric system may 
be bare). The lead sheath of lead-sheathed cables and the iron 
or steel armouring of armoured cables shall be of not less thick- 
ness respectively than is recommended by the Engineering 
Standards Committee. 

(b) All cables shall be efficiently protected from mechanical 
damage and supported at sufficiently frequent intervals and in 
such à manner as adequately to. prevent. danger and damage 
to the cables. 

(c) Concentric cables, or two-core or multi-core cables. pro- 
tected by a metallic covering, shall in all cases be used (L) where 
the pressure exceeds low pressure; (2) where the roadway 
conveving the cables is also used for mechanical haulage; and 
(3) where there may be risk of igniting gas, coal-dust, or other 
inflammable material. 

(d) Ningle-core cables shall either be enclosed in a metallic 
covering. which shall contain all the conductors of the circuit, 
or they shall be properly-secured by some non-conducting and 
readily breakable maternal tos efficient ansulators, 
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(e) The metallic covering of every cable shall be (1) electri- 
cally continuous throughout ; (2) earthed at the surface of the 
mine by à connection to the earthing system of not less con- 
ductivity than the same length of the said metallic covering ; 
(3) efliciently protected against corrosion where necessary ; (4) 
of a conductivity at all parts and at all joints at least equal to 
5094 of the conductivity of the largest conductor enclosed by 
the said metallic covering ; and (5) where there may be risk of 
igniting gas, coal-dust, or other inflammable material, so con- 
structed as to prevent as far as is practicable any fault or leakage 
of current from the live conductors from causing open sparking. 


(f) All cables and conductors where joined up to motors, 
transformers, switchgear, and other apparatus, shall be installed 
so that (1) they are mechanically protected by securely attach- 
ing the metallic covering (if any) to the apparatus ; and (2) the 
insulating material at each cable end is efficiently sealed so as 
to prevent the diminution of its insulating properties. Where 
necessary to prevent abrasion or to secure gas-tightness, there 
shall be properly constructed bushes. 


Rute 13.— Portable Apparatus :— 

(a) Flexible cables for portable apparatus shall be two-core 
or multi-core and covered with insulating material which shall 
be efliciently protected from mechanical damage. If a flexible 
metallic covering be used as a means of protection from 
mechanical damage the same shall not alone be used to form 
an earth conductor for the portable apparatus. 


(b) Every flexible cable for portable apparatus shall be con- 
nected to the system and to the portable apparatus itself by a 
properly constructed connector. 


(c) At every point where flexible cables are joined to main 
cables a switch capable of entirely cutting off the pressure from 
the flexible cables shall be provided. 


(d) No lampholder shall be in metallic connection with the 
guard or other metal work of a portable lamp. 


Rute 15.—The use of Electricity where Inflammable Gas may 
be present. 

In any part of a mine in which inflammable gas, 
although not normally present, may occur in quantity sufficient 
to be indicative of danger, the following additional rules shall be 
observed :— 

l. All cables, apparatus, signalling wires and signalling 

instruments, shall be constructed, protected, and worked, 
80 that in the normal working thereof there shall be no 
risk of open sparking. 

2. All motors shall be constructed so that when any part is 
live all rubbing contacts (commutators and slip-rings) are 
so arranged or enclosed as to prevent open sparking. - 

3. The pressure shall be switéhed off apparatus forthwith if 
open sparking occurs, and during the whole time that 
examination or adjustment disclosing parts liable to open 
sparking is being made. The pressure shall not be switched 


on again until the apparatus has been examined by the 


electrician or one of his duly appointed assistants and the 
defect (if any) has been remedied or the adjustment made. 

4. Every electric lamp shall be enclosed in an airtight fitting, 
and the lamp globe itself shall be hermetically sealed. 

5. A safety lamp shall be provided and used with each motor 
when working. and should any indication of fire-damp 
appear from such safety lamp, the person appointed to 
work the motor shall forthwith cut off the pressure there- 
from and report the matter to a deputy or over-man or 
other official. 

The rules not here cited remain the same as in the Code of 1904. 


GROUNDING THE SECONDARY. 


Where a secondary system is grounded, the interior 
wiring system connected thereto should previously be care- 
fully tested and cleared of any grounds, as otherwise the 
grounding of an outside line might complete a short-circuit 
and cause a more or less serious burn-out on the inside 
wiring. It is the duty of every central station to ground 
all secondaries as a protection to life and property. The 
Item of expense can have no bearing except in favour of 
grounding. as the courts have repeatedly decided that 
lighting companies are liable for damage caused by abnormal 
pressures on low-tension systems. When one considers the 
many thousands of people who daily come in contact with 
current-carrying parts of the secondary circuit while they 
are standing upon grounded surfaces or in contact with 
grounded objects, and are protected from sudden death 
only bv a few layers of cotton insulation, the question is 
not so much why the secondaries are not grounded, but 
how central-station men, knowing their responsibility, are 
able to proceed in peace in the pursuit of happiness.—(Mr. 
R. P. Strong, at Mississippi Electric Association's meeting.) 


TEMPERATURE COEFFICIENT OF RESISTANCE 
OF COPPER.* 


By J. H. Dellinger. 


INTRODUCTION. 
1. FORMER VALUES IN USE. 


Widely varying values are in use for the temperature 
coefficient of resistance of copper. Some of those which 
have been much used are given in the following table, 
in which ao and ago are given respectively by the equations: 


R, = Ro (1-- ao t) R, = Reo (1+ ago ([t — 20]) 


Ro, Reo, R, = resistance respectively at O deg. cent., 
at 20 deg. cent., and at ¢ deg. 
grade. 


t = any temperature centi- 


Matthiessen's temperature coefficient, 0 deg. 


cent. to 20 deg. cent. ix 0:00308 0:00369 
Laboratoire Central d' Electricite 0:00400 0:00370 
Kennelly and Fessenden, 1890 ..| 000406 0:00375 
American Institute of Electrical Engineers . 0:00420 0:00387 
Verband Deutscher Elektrotechniker 0:00426 0-:00392 
(British) Institution of Electrical Engineers, .| 0700428 0-003904 
Lagarde, 1893 .. - = 24 -| 0:00445 0:00409 


The second value given is that used by French engineers. 
The value given by the American Institute of Electrical 
Engineers has also been assumed by the Bureau ofjStan- 
dards. The value given by the Verband Deutscher Elek- 
trotechniker has been in general use in Germany since 
1896, and was obtained by assuming a15 = 0:004. The 
relations between ao, a5, etc., are given in the appendix 
of this paper. The British. Institution of Electrical! En- 
gineers’ value is based on the results of Clark, Ford, "and 
Tavlor, in 1899, and happened to be the same as that 
determined by Dewar and Fleming in 1893. Matthiessen's 
two-term formula, published in 1862, is given in terms 
of conductivity instead of resistance, and has been used 
probably more than any other. Inasmuch as a linear 
formula suffices to express the accuracy of all work done 
up to the present for moderate temperature ranges, and 
as the many digits of Matthiessen’s coefficients are without 
significance (the first being the mean of a number of 
values ranging from 0°0037351 to 0:0039954), it 1s evident 
that the further use of this formula is undesirable. 


2. NECESSITY FOR THE PRESENT INVESTIGATION. 


The variations of the values in the above table may be 
considered to be due either to errors of the measurements 
made in establishing them or to differences in the tempera- 
ture coefficients of different samples of copper. In either 
case, accurate results cannot be expected when one of these 
values is taken as fixed and used for all samples. That 
this fact 1s not recognised is shown by the common practice 
of assuming that the temperature coefficient 1s the same 
for different samples of copper, while the conductivity is 
usually measured. It was accordingly considered of im- 
portance to determine whether the temperature coefficient 
of different samples does vary, and also to find whether 
there is any simple relation between the conductivity 
and the temperature coefficient. | 

An investigation has been carried out with the above 
in view upon samples of copper which represent a consider- 
able number of the chief sources of supply of the copper 
used for electrical purposes and which include the native 
metal, that refined by smelting, and that refined by 
electrolysis. The results show that there are variations 
of the temperature coefficient, and that to a fair accuracy 
the relation of conductivity to temperature coefficient 
is a simple proportionality. This relation is in corroboration 
of the results of Matthiessen and others for differences 
in conductivity caused by chemical differences in samples ; 
but the present results show that it holds for both physical 
and chemical differences. Thus, hard-drawing and annealing 
even more exactly than changes in chemical composition, 
cause proportional changes in conductivity and tempera- 
ture coefficient. 


* Abstract of a paper in Bulletin of the Bureau of Standards, Vol. 7. 


CONCLUSIONS. 
l. PRopoRTIONALITY OF TEMPERATURE COEFFICIENT AND 
CONDUCTIVITY. 

The principal result of this investigation may be expressed 
in the form of the following practical rule : The 20 dey. cent. 
temperature coefficient of a sample of copper is giren by 
multiplying the number expressing the per cent. conductivity 
by 00394. (100 per cent. conductivity is taken as 
corresponding to a resistivity of 0153022 ohm per meter- 
gram at 20 deg. cent.) This is intended to apply merely 
to the copper furnished for electrical uses, and to the tem- 
perature range of 10 deg. cent. to 100 deg. cent., over 
which the temperature coefficient was found to be linear. 
The practical unportance of this relation is evident, for 
it gives the temperature coefficient of any sample when 
the conductivity is known. Thus, the temperature co- 
eficient for the range of conductivity. of commercial 
copper may be exhibited by the following table : 


TEMPERATURE COEFFICIENTS OF COMMERCIAL COPPER. 
R, = Ra (1 +a, [t] 


Ohms per 

metergram at Per cent. ao Cu Ag Ais 

Ah deg. cent. conductivity. 
015040 06 0:00409 | 000386. 0:00378, 0:00371 
0715776 97 0-004141 0-003090. 0:00382]|. 0:00375 
0 15514 08 0:00418 | 0-002394. (000386 |. 0:00379 
0:15457 ag 000423 O:00308 | 0:00390 | 0:00353 
0153122 100 0:00428 | 0:00402 5 0-003094 |. 0:00386 
0715151 lot 0:00432| 0:00406 , 0:00398 |. (0700390 


The above table was calculated by means of the following 
formula, which holds for any temperature, tj, and any 
per cent. conductivity, n (expressed decimally—e.g., if 
per cent. conductivity = 99 per cent., n = 0'99) : 


1 
+ (t — 20) 


aly = — 


l 
n (00394) 


9. Tue Resistiviry-TEMPERATURE CONSTANT. 


Conductivity tests are made in connection with the 
purchase of wire by many refiners, wire manufacturers, 
makers of instruments, and others. A knowledge of the 
temperature coefficient. is important in the determination 
of conductivity when the measurements are made at a 
temperature other than the standard temperature. Our 
rule can be put in a remarkably convenient form for such 
cases, tiz., The change of the resistivity per deg. cent. of 
a sample of copper is (000598 ohm per meter-qram, or 
Q0 0063]. micro-ohm per centimeter cube. Accordingly the 
resistivity aa found at any temperature may be reduced to 
standard temperature simply by adding one of these 
constants multiplied by the temperature difference. These 
constants are independent both of the temperature of 
n-ference and of observation, and also independent of the 
sample of copper. 


3. TEMPERATURE CORRECTION FOR MEASUREMENTS AGAINST 
A COPPER STANDARD. 


When `a determination of conductivity involves a 
resistance measurement against a copper standard at the 
same temperature as the test sample, usually no tempera- 
ture correction is necessary. When, however, an accuracy 
of 0 01 per cent. is striven for, it is often necessary to make 
a correction. In such cases the meter-gram resistivity 
at the standard temperature, T, is obtained by adding 
to the meter-gram resistivity as calculated from the 
re«istance comparison at t deg., the quantity [(t — T) 
(^ — 2,) (60039)] ; in which à = meter-gram resistivity 
of the sample and à, = quotient of 0000598 by the tem- 
perature coefficient. of the copper standard. Similarly 
the centimeter cube resistivity at the standard temperature 
i« obtained by adding to the centimeter cube resistivity 
as calculated from the resistance comparison at t deg., 
the quantity [(¢ — T) (o — p.) (0:0039)]; in which 
p = centimeter cube resistivity of the sample and , = 
quotient of 060681 by the temperature cocthcient of 
the copper standard. 
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4. EFFECTS OF HARDENING, IMPURITIES, AND DISTORTION 
ON THE TEMPERATURE COEFFICIENT. 


A conclusion which follows from the results is that 
the resistance added to that of pure copper by hardening or 
by the presence of the small quantities of impurities usually 
found in refined copper has no temperature coeflicient. 

As shown above, the ordinary coiling, winding, and 
bending of a wire may increase its resistance. In such 
cases there are local changes of dimensions which are 
much more effective in changing the resistance than the 
slight hardening caused, and thus such distortions do not 
materially affect the percentage temperature coeflicient. 
It may therefore be assumed without serious error that 
the temperature coefficient of a copper wire is the same 
after winding on a machine or instrument as it was before. 
Accordingly, if a measurement has been made of either 
the conductivity or the temperature coefficient. of the 
wire before winding, the temperature coethaent may 
safely be assumed to be known after winding and may 
be used in the calculation of temperature rise. | 
5. THE TEMPERATURE COEFFICIENT AS A MEASUREMENT 

OF CONDUCTIVITY. 

The relation between conductivity and temperature 
coefficient emphasises the desirability of making a con- 
ductivity test on samples used instead of assuming values. 
It also indicates, however, that the conductivity test can be 
replaced by a measurement of the temperature coefficient. 
It is often easier to measure the resistance between two 
fixed points on a sample at two known temperatures and 
thus obtain the temperature coefficient than to measure 
the specific resistance, which is in a sense an absolute 
measurement. A value can thus be obtained for the con- 
ductivity which is reliable, according to the present results, 
within one-half per cent. Four particular cases suggest 
themselves in which the measurement of temperature 
coefficient has considerable advantage over a conductivity 
measurement. 

(a) Odd Shapes. Unless a uniform sample can be 
prepared, the determination of conductivity directly 
is hopeless. Through the temperature coefficient, 
the conductivity may be known for a specimen of 
any shape, without the danger of altering its properties 
by the preparation of a uniform sample. 

(b) Short Samples. For very short samples the difficulty 
of measurement of the dimensions and the possible un- 
certainty of the current distribution limit the use of 
conductivity measurement. Neither objection applies 
to the determination of the temperature coefficient. 

(c) Wires that hare been Distorted or Bent. As shown 
above, the apparent conductivity of a wire that has once 
been distorted by bending is incorrect, while such treatment 
does not materially affect the temperature coefficient or 
the real conductivity. The temperature coefficient, there- 
tore, gives the real conductivity better in such cases than 
does a direct measurement of the conductivity. 

(d) The estimation of Chemical Purity. The use of con- 
ductivity as a criterion of chemical purity is familiar. 
Evidently the temperature coefficient is fully as reliable 
a criterion as the conductivity, and is more generally 
applicable, and is often an easier test to apply than either 
the conductivity or chemical determinations. Indeed, the 
temperature coefficient. is used as a criterion of purity in 
the selection of platinum for platinum thermometers. 
It is also interesting to know that the temperature coefficient 
is used commercially as a criterion of purity for some of the 
metals used in incandescent lamp manufacture ; it is the 
most delicate test available of some of the desirable proper- 
ties of the pure material, surpassing even the chemical 
tests, which are much more laborious. 


6. EXPLANATION OF DISAGREEMENTS OF PREVIOUS 
OBSERVERS. 


We now have an explanation of the disagreements of 
the results of previous observers, aside from the errors of 
their measurements. For example, one of the most carefully 
established previous values, that adopted by the American 
Institute of Electrical Engineers, was the result of over 
100 determinations made by Messrs. Robinson and Holz, 
of the General Electric Company. They. found variations 
in the value and; considered; 0:0042/as the best that could 
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be done in assigning a mean. As may be seen, the same 
conclusion could be reached from the data of this paper 
if the temperature coefficient only were considered. 0:0042 is 
the temperature coefficient, oo, for copper of conductivity 
equal to 98°3 per cent. If it is used for a sample whose 
conductivity is 100 per cent. the error of the computed 
value at 100deg. cent. is overone-half per cent. (If the French 
coefficient is used in a similar case, the error is 2 per cent.) 
It is interesting to notice that the A.I.E.E. temperature 
coefficient happens to correspond very closely to 93 per 
cent. conductivitv, which has been the conductivity 
usually specified for annealed copper on purchases in 
this country. 


7. VALUES SUGGESTED FOR ANNEALED AND HARD- 
Drawn COPPER. 


According to the results of an investigation now being 
carried out at the Bureau of Standards, a fair value to 
assume for the conductivity of good commercial annealed 
copper wire (in cases where assumption is unavoidable) is 
100 per cent., for which 

= 000428, ais = 000402, az 
a95 = 0:00336 

This value would usually applv to instruments and 
machines, since they are generally wound with annealed 
wire, Similarly, the conductivity of good commercial 
hard-drawn copper wire may be taken as 97:3 per cent., 
for which 


= 0:00415, 015 


= (00394, and 


= 000391, as 9 = 0:00383, and 
a = 0.00376. 


THE MATHEMATICAL EXPRESSION OF THE TEMPERA- 
TURE COEFFICIENT. 


The simple mathematical relations between the different 
methods of expressing the temperature coefficient are 
sometimes confused ; it is therefore thought desirable to 
include a discussion of them in this paper. (See the original 
paper.) 

SUMMARY. 

1. The foregoing investigation shows that, for repre- 
sentative samples of the copper at present furnished for 
electrical use, the conductivity and temperature coefficient 
are proportional, to a high degree of accuracy for differences 
in physical condition, and to a fair accuracy for differences 
in chemical composition of samples. 


2. This relation may be put in the following very con- 
venient form for reducing the results of resistivity measure- 
ments to a standard temperature: The change of the 
resistivity per deg. cent. of a sample of copper is 07000598 
ohm per meter-qram, or O-QU681 micro-ohm per centimeter 
cube. 


3. The distortions caused by bending and winding 
a wire are shown to produce no material change in the 
temperature coefhcient ; so that the temperature rise in 
machines and instruments may be calculated from measure- 
ments of the resistance of the windings with greater 
confidence than heretofore. 


4. The measurement of temperature coefficient is 
shown to present an advantageous substitute for the direct 
measurement of conductivity in a number of cases. 


D. A discussion is given of the mathematical relations 
between the different methods of expressing the temperature 
coefficient. 


A NEW WHITE ALLOY. 


A new white alloy has recently been produced to which 
the name Atherium has been given. It has a specific 
gravity of 24 to 257, a tensile strength of 41,800 lbs. per 
sq. in., an elastic limit of 33,700 lbs. per sq. in., and elonga- 
tion of 175 594. This light alloy makes second castings, 
clean screw threads, and can be soldered, forged, welded, 
rolled and turned. It does not tarnish and withstands sea- 
water. 


— —— 


The annual conversazione of the Institution of Civil 
Engineers has been fixed to take place on Thursday, 
June 29, at 8.30 p.m., in the Roval Albert Hall. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


High Pressure and Long Distance Transmission. 


At the Institution of Electrical Engineers on. Thursdav 
evening of last week the discussion on Mr. W. T. Tavlor's 
paper on “ Modern Long Distance Transmission of Electrical 
Energy” and Messrs. R. Borlase Matthews and C. T. 
Wilkinson's paper on " Extra High Tension Transmission 
Lines " was continued. 

Mr. 8. G. REDMAN said that the regulation diagram in 
Mr. Tavlor's paper was not at all ‘clear and that the 
author's remarks on the previous page applied to cables 
and he, the speaker, was not quite sure that they were 
equally applicable to overhead lines. Mr. Taylor referred 
to split conductors in order to obtain the best regulation 
of the system, and incidentally that arrangement would 
lend itself to the adaption of the B.T.H. Merz-Price gear 
without any pilot wire. In Messrs. Matthews and Wilkin- 
son's paper the authors stated that conductors of the 
same length and equally taut would swing synchronously 
In any wind, but the speaker found that experience showed 
the reverse of that. The arrangement of railway crossing 
described in the paper would not be accepted by any of the 
railway companies in this country, at any rate on the 
north-east coast, and it could only be of use if the conductor 
could be depended upon to break in the middle of the 
short span. He also did not think the prices given for 
overhead working could be touched in this country. He then 
showed a number of interesting slides of overhead work on 
the north-east coast. One rather assumed from the paper, 
he continued, that the earth wire carried above the line 
was essential, but his experience had been that it was not at 
all a certain safeguard against lightning, and really was 
a source of danger. That practice had. now been dis- 
continued on the north-east coast, the earth conductor 
being carried below the line conductors, thus forming a 
suspension for the pilot wire. 

Mn. A. P. Trorrer said that the distinguishing feature 
of the papers was that they dealt with foreign work. 
and were very useful to those engineers who might have 
to go to other countries. He was very doubtful whether 
this country had lines long enough to make it worth while 
to run very high pressures, and he thought it would be 
found that the terminal expenses of a very high pressure 
svstem would not be warranted on the short lines in this 
country. The authors had said that wooden poles were now 
practically a thing of the past, but he thought that that 
was hardly one's experience here. There seemed a good 
deal of difference as to the life of these poles and thev 
had quite short lives put down, but Major O'Meara stated 
in the discussion on Mr. Wade's paper that the life of the 
wooden pole was 30 to 40 years He considered that 
steel poles were not quite as important here as in other 
countries. As to flexible poles, he considered that these 
were touched upon too briefly in the papers to be of prac- 
tical use, as this question was one which should be gone 
into very fully. In connection with the pinning of the 
wire to the insulator, both the authors referred to leaving 
the wires loose, but the speaker thought that overhead 
wiremen in this country had been giving more attention 
to the careful winding or clipping of the wires on to the 
insulators than to anvthing else. They should not move 
a vistage. 

Mn. J. S. Peck thought that one of the most interesting 
questions on the subject under discussion was the specu- 
lation as to. what would be the limits in long distance 
transmission and the limits of voltage to which one could 
go. The suspension type insulator had certainly increased 
the voltage limits, and no doubt other types of insulator 
would be invented which would make it possible to go up 
to 200.000 volts. He thought this voltage would be sufti- 
ciently high to dispose of any power that could be generated 
in any one place. He would like to know whether Mr. 
Taylor had any particular system or improvements in 
mind which led him to make the statement that there 
was no doubt that ina short time direct-current transmission 
would be as simple as alternating-current transmission, 
He, the speaker, did_not know that. alternating-current 
transmission was particularly -suuple at present. Mr. 
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Tavlor stated in his paper that leading and lagging currents 
could be controlled by connecting condensers in series 
with the line, but he, Mr. Peck, did not know of any 
condenser which could be connected direct to the line. 
Mr. Taylor also referred to the difficulty of obtaining good 
regulation with motors of 5,000 or 6,000 h.p. switched 
directly on to the line. The speaker did not think anyone 
would attempt such a thing with that size of motor. As 
to the life of a wooden pole, he considered that climate 
as well as treatment had something to do with the life. 
The same author recommended that lightning arresters 
should be placed on the low tension side of the transformers 
in order to protect them from internal strain. Lightning 
arresters did not protect internal strains, they simply 
limited the voltage above the earth, and in any case Mr. 
Peck did not think lightning arresters on the low tension 
side of transformers at all necessary, because the number 
of turns was so small, in comparison with the high tension 
winding, that it was possible to insulate any turn to 
withstand any voltage to which it was likely to be subjected. 
With regard to the reference made in the paper as to the use 
of rotary converters for improving the regulation, the 
capacity of the svstem did not help the regulation. The 
rise in voltage was fixed bv the charging current, whereas 
the regulation of the system depended on the power factor 
of the load, which is taken from it. A good deal might be 
said as to the star-delta system. It was also possible to 
use two transformers delta-star if the neutral points were 
grounded; in fact, it was possible, by connecting the 
neutral points of the two remaining transformers to the 
third conductor to transmit power about two-thirds of the 
normal at 57°, of the normal voltage. He then showed 
a couple of slides illustrating a new aluminium arrester, 
which when once installed required no attention whatever. 

Mr. H. W. CLOTHIER disagreed with some of the terms 
used in the papers. The term “ bushings” should, he 
considered, have been “insulators.” The *“ primary 
relay " was mentioned as if it had something to do with 
the electrical closing of the circuit. He would like to know 
exactly what the terms " primary relay " and “ differential 
time limit relay ^. really meant. He thought the term 
"system engineer " was more suitable than " operating 
engineer," [t would also have been interesting to have had 
some more information concerning breakdowns and the 
time taken in getting the system started up again, as he 
considered that the times mentioned, viz., 2 to 7 minutes 
and 5 to 15 minutes were rather shorter than was likely 
to be the case on the systems described. He also considered 
that the lay-out and switchgear should be so constructed 
that in the event of a breakdown the faulty part could 
be cut out without causing a cessation in the supply. 
The balance system of protection was, in his opinion, 
a far better and sounder way of dealing with a transmission 
~ heme than anything referred to. Regarding the ground 
wire, to his mind it was preferable to have this underneath 
the load lines. 

Mr. W. B. Esson said they had heard a good deal 
from both authors about flexible poles, but he thought 
Hexible poles was a misnomer, for which Mr. Trotter was 
responsible in his paper read before the Institution of Civil 
Engineers some time ago. By flexible one meant that the 
particular object referred to yielded to any external 
force, but the term did not imply that the particular 
object would resume its normal condition when that force 
was removed, That was the difference between flexibility 
and elasticity, Regarding the use of aluminium as a 
substitute for copper in the line, some little time ago 
the cost of the conductor part of the line was very great, but 
nowadays if aluminium was used instead of copper a 
saving of something over 20°, in the cost of the conductors 
could be effected, which was a very great consideration. 
He pointed out that the rule referred to by Messrs. 
Matthews and Wilkinson regarding spans was first sug- 
gested by him in 1905. In the same paper he observed 
that up to 60,000 or 70,000 volts the star and delta 
connection were about equal, but the curious thing was 
that when the voltage reached 100,000, the majority 
were delta. He would have thought that at that voltage 
one would have taken advantage of the star connection 
because by so doing one could predetermine the pressure 
between the conductor and earth in such a fashion that 


it could never exceed 589, of the pressure between the 
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two wires, whereas with the delta connection the pressure 
between any wire and earth could be anything up to full 
pressure. He would like the authors to give their reasons 
for adopting the delta connection at the very highest 
pressures, He agreed with Mr. Trotter that there would be 
no necessity for working at 100,000 volts in this country. 

Mr. A. A. C. Swinton also agreed that extremely 
high pressures were not likely to be required in this country, 
but still the Institution had many members who might 
have to deal with transmission problems in other countries 
where the extremist pressures allowable might be 
economically sound. It was therefore a question as to 
what was really the limit of pressure that could be used. 
Mr. Peck had mentioned the limiting factor of the insulators, 
which had been improved, and no doubt would be improved 
still further, but, of course, the real limiting factor as regards 
the pressure that could be employed on overhead lines 
was the point at which the air broke down. One way of 
increasing the pressure at which one could work was by 
using larger wires, and, as pointed out in Messrs. Matthews 
and Wilkinson’s paper, by using aluminium one could 
have a larger wire of approximately the same weight and 
resistance. He would like the authors to tell him whether 
the losses due to brush discharge increased with time, as 
he would expect that with the effect of the atmosphere 
on the wires these discharges would occur to a considerable 
extent, as the wires became rough and coated with carbon 
or other material. The only direction in which one could 
hope to increase the pressure available was by increasing 
the size of the conductors. 

Dr. M. KLoss referred to a number of cases of long 
transmission lines at high pressures in Germany carried 
out by the Siemens-Schuckertwerke Company, and stated 
that the time would soon come when Germany would have 
the first 110,000 volt scheme in operation, for which scheme 
the transformers of 6,800 k.v.a. each and 110 volts were 
at present being built. Where great safety was required 
a short wire net was fixed to the conductor in front and 
behind the insulator, so that in case of the insulator breaking 
the conductor could not fall to the ground, but would rest 
on the "bus-bar. It was very interesting to know that none 
of the lines in Germany were provided with an overhead 
grounded cable, as described in the papers. They had special 
protecting apparatus at both ends of the line, and if the 
line was a very long one at some intermediate points as 
well. The Siemens-Schuckertwerke Company di not use 
aluminium cables nor lightning arresters, and to his mind 
the latter were more likely to do harm than good, in so 
far as thev were apt to produce high frequency oscillations, 
thus introducing a new source of danger. 

Mr. B. M. Jenkin said that another point to be taken 
into considering the power that could be transmitted 
by a given line was the fact that by increasing the insulators 
to give a higher pressure twice as much power could be 
transmitted. Moreover, the cost of the line per kilowatt 
transmitted was practically reduced one-half by this 
means. 

Owing to a large number of members who still wished 
to participate, the discussion was again adjóurned until 
February 23. 


— — — 


ELECTRICAL EXHIBITION—OLYMPIA, 1911. 


--— — 
—— 


Meeting of the Advisory Committee. 


The first meeting of the Advisory Committee of the 
Electrical Exhibition, convened by the National Electrical 
Manufacturers’ Association (the promoters of the Exhi- 
bition), was held at the Institution of Electrical Engineers, 
Victoria Embankment, to discuss the following matters :— 

The types of electrical exhibits best calculated to attract 
a large attendance of the publie, in addition to exhibits 


by manufacturers. i l 2 
To decide as to the best methods of inducing visits to 
the Exhibition bv likely users of electricit v, and the different 
methods required in the various localities supplied by the 
authorities. 
Also, to make suggestions as to the best means of making 
the Exhibition known to Colonial and foreign buyers. 
There were present :— Messrs. N. W. Baynes (5t. Pancras 


Borough Electricity Department), F. Loser (Battersea 
Borough Eleni cnm RO dE avert (Finchley 
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Urban District Electricity Department), C. B. Clay 
(National Telephone Company), G. H. Cottam (Hampstead 
Borough Electricity Department), S. T. Dobson (St. James’ 
and Pall Mall Electric Lighting Company), R. S. Downe 
(Brompton and Kensington Llectrie Supply Company), 
B. G. Drummond (Hendon Llectric Supply Company), 
A. L. C. Fell (London County Council Tramways Depart- 
ment), G. Horley (Westminster Electric Supply Corpora- 
tion), J. Douglas Knight (Ealing Corporation Electricity 
Department), H. W. Miller (Kensington and Knightsbridge 
Electric Lighting Company), E. Cunliffe Owen (Metropolitan 
Electric Supply Company), G. W. Partridge (London 
Electric Supply Corporation), W. J. D. Partridge (West- 
minster Electric Supply Corporation), C. Newton Russell 
(Shoreditch Borough Electricity Department), A. Hugh 
Seabrook (St. Marylebone Borough Electricity Department), 
R. W. Sprunt (South London Electric Supply Corporation), 


Norman Staniland (Hornsey Corporation Electricity 
Department), and C. H. Wordingham. 
The following gentlemen communicated, regretting 


their inability to attend, at the same time, in many cases, 
making valuable suggestions:—Sir Irving Courteney, 
Messrs. F. Bailey, E. Garcke, T. E. Gatehouse, J. Gavey, 
J. S. Highfield, J. Swinburne and W. C. P. Tapper. 

It was proposed by Mr. Clay, seconded by Mr. Seabrook, 
and agreed, that Mr. E. Cunliffe Owen should take the 
chair. 

The chairman then addressed the meeting, pointing out 
the desirability of exhibits of the character of X-rays, 
wireless telegraphy, and high tension currents for use in 
agriculture as being of the class that would interest the 
general public. The suggestions of the chairman were 
discussed at considerable length. 

As regards electrical cooking, it was proposed that an 
endeavour should be made to induce the caterers to do their 
cooking electrically, and to obtain the necessary apparatus 
from exhibitors. The chairman pointed out that there would 
be very great difficulty in doing this, but at all events it 
might be tried, and the manager stated that he would 
make every effort in this direction. On this subject it was 
further proposed that, if possible, the caterers be arranged 
with to supply tea in a separate room, in which the visitors 
should be allowed to make their own tea, toast, etc., all 
the operations being done electrically. 

Attention was drawn to the attractiveness of electrical 
advertising signs, and it was pointed out what an advance 
there had been in these both in New York and Paris, and 
that more attention might be devoted to these by the 
Exhibition. Also, that a telephone exchange in the Exhi- 
bition should be of great public interest. It was thought 
that, as the Admiralty were large users of electricity in 
every way, an exhibit from the Admiralty would be one 
which would be certain to attract much attention. In the 
course of the discussion, however, the fact became clear 
that nearly all the interesting Admiralty exhibits are of a 
secret nature, and that those which had nothing 
in them of this character would probably be shown by the 
manufacturgrs themselves. 

Among other exhibits proposed were a model laundry in 
work, electrical furnaces, and demonstrations of electro- 
medical apparatus. It was pointed out by the manager 
that a number of the suggestions put forward had already 
been anticipated, and he already had every hope of carrying 
out the proposals made by the committee. 

The view was entertained that it would be of great 
interest to members of the medical profession if a conference 
could be arranged, and addresses given during the run of the 
Exhibition on the use of electricity for medical purposes. 

A desire was expressed by several present that the 
Institution of Electrical Engineers should, if possible, 
hold a meeting at the Exhibition, and the secretary stated 
that he would communicate with the secretary of the 
Institution of Electrical Engineers in the hope that such 
an arrangement can be made. 

The subject of giving publicity to the Exhibition by 
the supply authorities was next considered on the basis 
that they should purchase tickets for distribution to the 
consumers of electricity in their various districts. The 
Exhibition. authorities also stated that they would be 
prepared to supply attractive posters (if such posters 
could be utilised), as well as literature referring to the 
Exhibition, which could be distributed by the supply 
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authorities. This suggestion. was favourably received 
by those who were specially interested, and a general 
request was made that a letter containing full details 
of this proposal should be sent to all supply authorities, 
with a view to the matter being formally considered by 
each, and it was thought that this should be done as soon 
as possible. 

The meeting considered that everything possible should 
be done by the Executive Committee to make the Exhibition 
known to Colonial and foreign buvers, and it was proposed 
that application through the Board of Trade and the 
various Chambers of Commerce would be one of the means 
of attaining this end. 


PARLIAMENTARY BILLS. 


The Central London Railway have promoted a Bill to 
enable them to construct & short extension of their line 
at its termination at Wood-lane to connect with this 
company's authorised Ealing and Shepherd's Bush Railway, 
which will enable a through service of trains to be estab- 
lished between this company’s station at Ealing and the 
Central London Railway. The Bill proposes to authorise 
the two companies to enter into working and traffic agree- 
ments. 

The London Electric Railway Company have promoted 
a Bill to enable them to extend their Baker-street and 
Waterloo Railway from Edyware-road to Paddington 
Station, and to authorise that company and the Great 
Western Company to enter into agreements with reference 
thereto, and also to link up with the Charing Cross and 
Hampstead Railway at Trafalgar-square. 

The London United Tramways Company are promoting 
a Bill seeking a further extension of time in respect of the 
construction of a tramway along Kew-road to Richmond. 

The Notts and Derbyshire Tramways Company have 
deposited, for the information of Parliament, estimates 
showing the effect which that company's Bill for this season 
will have upon its financial position. It is estimated that 
the tramways which were authorised by Parliament in 1903, 
so far as it is now proposed to abandon them, would have 
cost the company £87,290, but the additional widenings 
required in connection with the authorised but not yet 
constructed lines will cost £15,000 more than was originally 
estimated. The company, therefore, propose to reduce 
their authorised capital to £350,000, with a proportionate 
reduction in their borrowing powers. 


BRITISH THOMSON-HOUSTON COMPANY, LTD. 


The British Thomson-Houston Company, Ltd., have 
issued new illustrated lists descriptive of their B.T.H. 
Worm Gears, porcelain handle type of fusible cut-outs, 
electric flat irons, and continuous current motors, type 
D.A. We are also in receipt of details of a new transformer 
for mining bells, which presents many features of interest. 
The transformer is mounted in a strong, explosion-proof, 
cast-iron box having a bolted-down cover with a wide- 
margined point designed to withstand 140 lb. pressure per 
square inch. Double-pole fuses of the cartridge type are 
mounted inside the box and connected in series with the 
primary coil. The coils are kept apart by a metallic separator 
connected to the case to avoid any possible leakage from 
primary to secondary. The leads are brought out of the 
box through sealed insulating bushings. The transformer 
is wound for a normal voltage of 500 at 50 cycles on the 
primary and 20 volts on the secondary. By an arrangement 
of clearly marked tappings, inside the case, the secondary 
voltage may be changed to approximately 17, 15 or 13 
volts. The primary may be used on any voltage up to 
600 at 50 cycles, the secondary voltages being propor- 
tionately increased. The winding is so designed that the 
secondary coil may be left short-circuited for five minutes 
without damaging the transformer, and the iron loss does 
not exceed eight watts. The weight is 51 lbs., and the 
price £3. 


- 


Mr. Robert Hammond, M.Inst.C. E., M.I.E.E., M.I.M.E., 
will begin a course of lectures to the Senior Students of 
Faraday House, on Tuesday, February 21, upon “ Elec- 
tricity Undertakings.” 
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ELECTRICITY IN MINES. 


The report of the Departmental Committee on 
Electricity in Mines, which was issued this week 
over the signatures of Mr. R. A. S. Redmayne, 
Chief Inspector of Mines, Mr. R. Nelson, Electrical 
Inspector of Mines, and Mr. C. H. Merz, is a docu- 
ment which is calculated to give by no means 
unmixed satisfaction to those who are most vitally 
concerned in the subject of the Committee’s inquiry. 
While, on the one hand, the Committee frankly 
admit that experience has shown that the proper 
use of electricity “ cannot be regarded as inherently 
unsafe," and even that it “ possesses some char- 
acteristics which are of great advantage in under- 
ground conditions," they put forward, on the other 
hand, a series of recommendations which, if adopted, 
will make the revised code of rules so stringent as 
materially to, interfere with the use of electricity 
below ground. As a matter of fact, the number of 
fatal accidents due to the use of electricity in mines 
has never in any one year since its introduction 
reached a higher proportion than about 14% of the 
total number of fatalities ; and even this figure has 
only been reached, as the Committee show, through 
the use of apparatus which is either badly con- 
structed or badly maintained, or has been installed 
without expert advice as to the individual char- 
acteristics of the mine itself. It is clear, indeed, 
both from the report itself and its appendices, that 
there has been a marked diminution in the aggregate 
of fatalities in mines since the introduction of elec- 
tricity, and logically, therefore, there would seem 
to be no need for the imposition of further restric- 
tions so long as a competent electrician is employed 
at the outset. With the Committee's insistence 
upon apparatus of proper design and upon good 
construction and workmanship, we are in entire 
sympathy, but where is the evidence that ** the 
intense competition among manufacturers of elec- 
trical apparatus tends to the installation of cheap 
and unsuitable apparatus " involving "heavy main- 
tenance costs”? and introducing “unnecessary 
risks "^ ? It does not need a Home Office Committee 
to drive home the point that the use of properly 
designed and well-constructed apparatus results in 
a saving of maintenance costs, or that simplicity 
of design and construction are essential features of 
good apparatus, But to this it.may,surcly be added 
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that there is no need to prohibit the use of elec- 
tricity even in mines marked by the frequent 
occurrence of inflammable gas, so long as the wires 
are properlv grounded and insulated. These are 
questions for the qualified electrician, and we are 
in full agreement with the recommendation that the 
person appointed to supervise the electrical appar- 
tus “ shall be competent for the work he is set to do." 
Coming to the revised rules, it seems somewhat 
elementary to insist that arc lamps should be so 
guarded as to “prevent pieces of ignited carbon 
from falling from them," or that only lamps with 
hermetically sealed globes should be used in situa- 
tions where “ there is risk of fire, or danger from 
the presence of gas or coal dust," or that care 
should be taken to use an ohm-meter which will 
give accurate readings. Then, again, it is urged 
that if a system has one point intentionally. con- 
nected to earth, the point of the system it is desired 
to earth should be connected to the earthing system 
to which the metallic sheathing (1f any) of the cables 
is connected. It is, of course, obvious that it is 
better to connect together directly the earthed point 
of a system and the metallic sheath of the cables 
by a special conductor, in addition to the connec- 
tions made to the common earthing system; and 
equally obvious that in a continuous current system 
it is not desirable to earth the mid-voltage point 
" unless cables provided with an efficient metallic 
covering " are used. More important is the fact 
that Rule 1 of the Code of 1904 has been extended 
to include portable machinery and also apparatus 
on alternating current systems of a higher pressure 
than 125 volts, since we have in this provision for 
effective insulation and earthing one of the best 
possible safeguards against electric shock in under- 
ground conditions. In this connection it is recom- 
mended that earth plates should be not less than 
four feet square and be placed preferably in 
an upright position in the ground and packed hard 
on each side with 12 ihches of broken coke. With 
regard to earth cables, it is recommended that they 
should have a conductivity at all parts at lcast 
equal to that of the largest conductor supplying the 
apparatus it is desired to earth ; and here again the 
counsel, excellent enough, seems somewhat obvious, 
at any rate, to the electrician. There are other points 
which may call for mention on a future occasion, 
but meanwhile we may refer our readers to the 
summary of the Report which appears in another 
portion of to-day's issue, together with the full text 
of the amended rules. 


ELECTROLYSIS IN ORE EXTRACTION. 

In the course of à paper read before the American 
Electrochemical Society, Mr., J. C. Clancy described a 
cyanide process of his own invention in which electrolysis 
is made use of in the separation of refractory ores. After 
leaving the rockbreakers the ore, he said, was crushed to 
about 100 mesh of fineness m a solution of calcium cyanamide 
sulphocyanide and the halogen salts. In the next stage, 
the agitation. tank, it meets with electrolysis, which acts 
upon the cvanide containing the additional chemicals in 
solution, forming powerful solvents for the precious metals. 
The treatment solution is made up to 2,000 pounds of 
water containing one pound of cevanide. two pounds of 
alkaline sulphocyanide, two pounds of calcium cyanamide 
and one-half pound alkaline 10dine. The product leaving 
the rolls is fed into the tube mill and converted into a 
pulp, by feeding the mill with the treatment solution and 
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ore in the proportion of one part of ore to one part of 
solution. The discharged pulp after separation of the 
oversize is transferred to the agitation tank to undergo 
electrical treatment. The conductivity of the pulp is 
adjusted by adding common salt until the required voltage 
is obtained; twenty pounds of salt per ton of solution 
will invariably decrease the resistance of the pulp so that 
the voltmeter will register about five volts. In the majority 
of cases a current of about 50 amperes per ton of ore is 
adequate. Thus the cost for electrical energy is not by 
any means prohibitive. With iron-oxide electrodes it is 
possible to obtain a current density considerably over 
50 amperes per square foot of anode surface, so that one 
electrode 3 feet in length by 3 inches in diameter will be 
sufficient for the treatment of from three to four tons 
of ore, or, 1n other words. approximately thirty of these 
iron-oxide electrodes would be required for the treatment 
of 100 tons of ore per day. If the treatment tank is con- 
structed of iron the tank itself mav be used as the cathode, 
and such an arrangement would, of course, decrease 
considerably the cost of installation. The electric generator 
is the chief item of cost. but a 10-volt machine capable 
of giving the necessary amperage is all that 18 necessary. 
The process may be applied to any existing fine grinding 
plant provided with agitating tanks, all that is needed 
being to introduce the electrodes into the circulating 
ore pulp containing the necessary chemicals, and switch 
on the current, but it is of course essential in every case 
to maintain protective alkalinity, at about one-tenth of a 
pound alkali per ton of solution so as to allow of the 
formation of cyanogen iodide and cyanamidogen iodide. 
About eight hours’ treatment under electrolysis usually is 
sufficient to obtain the necessary extraction. After the 
eight hours’ treatment with the current, the pulp solution 
is brought up to about one pound per ton of protective 
alkalinity by adding caustic soda. and the cyanide contents 
regenerated up to about 0:5 to 0'6 pounds cyanide per ton 
of solution. The electrical cost works out at about fivepence 
per ton of ore treated. 


UNIVERSAL ELECTRICAL DIRECTORY. 

The 1911 edition of J. A. Berlv's Universal Electrical 
Directory has been as carefully revised as previous Issues, 
and no pains spared to make it as accurate and reliable as 
ever. The contents are divided into four sections :— The 
British with 13,590 names; Colonial and general with 
5,840 names; Continental with 7,970 names ; U.S.A. with 
6.500 names: a total of 33,900 names, although unim- 
portant entries are omitted. Each section is sub-divided 
into alphabetical and classified sections, while in the case 
of the British a Geographical Section has been added, 
which is a necessity for all travellers. Any section can at 
once be referred to by means of a thumb index. 

A new feature, which has been repeatedly asked for, 
is the separation of the London from the provincial names, 
in the British alphabetical section. Telegraphic addresses, 
telephone numbers and codes are given in the alphabetical 
sections, financial particulars of British limited habilty 
companies, also of foreign companies with a British address. 
The list of electricity undertakings in the United Kingdom, 
British Colonies and some other countries include the 
following details :—The nature of the supply, system of 
distribution, capacity of plant, voltage and chief engineer's 
name, and in the case of alternating current, the phase and 
periodicity are included. 

A list of specialities appears m the British Section ar- 
ranged alphabetically according to the name of the article, 
followed by the maker's or agent’s name and address. This, 
judging by enquiries, should supply a present-day want. 
The price of the Directory, post free, is ls. ôd.. or the 
“ A“ edition, started a few years ago, for the convenience 
of home and colonial firms, containing the British and 
Colonial and General Sections only is 10s., also post. free. 


Mr. H. L. Webb, M.E E. E. will deliver to-day an address to 
the members of the London Chamber of Commerce on * A 
‘Telephone Authority ^ for Great. Britain (an. alternative 
to State Monopoly). The meeting will be held in the 
Council Room of the Chamber, Oxford-court. Cannon- 

(0 (^? : yy f f : ] | ‘ 
street, E.C., and thes Right Hon. Lord Desborough, 
K.C. V.O. (President), will preside. 
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. Technical Problems with Solutions. 
By Practical Men. 


RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

Qı rsTIONS.— For each suitable question we offer one shilling. 
Questions of a practical character stand a hetter chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

Axswers.—-A fee of 10s. will be paid for the best answer, 
and 5s. for every other published. Replies should reach the 
oihce within 14 days of the appearance of the questions. 


Question No. 1243.—A direct-current shunt wound motor, 
with commutating poles and arranged for speed 
variation (34 to 1) by shunt control, is found to spark 
badly at one set of brushes when the load is switched 
off. This effect is very much more noticeable when 
the field strength is weak than when it is strong— 
although the load switched off is the same in each case. 
Can anyone suggest the cause and the best method 
of curing the evil ?—'* ENQUIRER.” 


ANSWERS. 

1240.— To what loads are transmission line 
poles subjetted ? What is the magnitude of these 
loads, and how mav they be estimated ? What is the 
best basis of specification for such poles and what 
safety factor should be required ? Give notes on 
foundation design and note weakest points in 
complete structure. 

Answer to Question No. 1240 (awarded 105.).— Under 
ordinary working conditions the loads affecting the stability 
of transmission line poles are (a) the tension in the wires, 
(b) wind pressure on the wires, (c) wind pressure on the 
pole and top gear (insulators, arms, etc.). Where the line 
deviates from the straight an additional stress is set up 
at the angle equal to the component of the tensions in the 
w ire— this being counteracted by sloping or a stiffer pole. 

In case of the continuity of the line failing by the breaking 
of all the wires in one span, extra load is thrown on the 
poles on either side of the break by the sudden relief of 
tension. The load is greatest on the pole next the 
break, and the deflection decreases to the fifth or sixth 
pole. bevond which it is not appreciable. The stress 
under these conditions increases the load on the first pole 
bv about 20°. 

~ Magnitude of Loads.—The load sustained by a trans- 
mission line pole is a variable quantity dependent upon the 
weight of tension in the wire, wind pressures, length of 
span and height of pole. 

The tension in a wire due to its weight is 


Question No. 


wl? 
ES (1) 
8s 
where w = weight of wire per foot, | = length of span 
in feet, s = sag of wire in feet. 


Board of Trade regulations require that the maximuin 
tension in a wire at 22° F. and with a wind pressure of 
34? lbs. per sq. ft. shall not exc 'eed one fifth of the breaking 
„tress. V These conditions induce a stress in the wire due 
to wind pressure alone of 


l'd 
(2) 
64s 
d being the diameter of the wire. Combining, therefore, 


(2, with (1). the total pull on the pole hy the wire will be 


t= (ave +) 


Fiv. 1 (Trotter-Proc.Inst.C.E., 1906-7) shows the wind 
pressure on wires of various gauges on a span of 150 ft., 
with a wind pressure of 30 Ibs. per sq. ft. and a coeflicient 
of 6. This coefficient represents the constant for the 
effective area of a cylinder exposed to wind pressure. 
The inclinations of the curves are the angles at which 


the maximum wind pressure would deflect spans of different 
gauges. 

Since the weight of a wire varies as the square of its 
diameter and the tension due to wind pressure as the 
diameter only, the effect is much greater on small wires 
In this case taking No. 12 wire in Fig. 1 


than large ones. 


the wind pressure is 5 times its weight, whereas with 
O000 wire the wind pressure exceeds the weight only 
1} times. 

"The maximum pressure on poles due to wind is taken 
at 30 lbs. per sq. ft., and the effective area of a pole is 
'6 times the mean diameter of exposed part times length of 
that part. To facilitate calculation the exposed area of 
the top hamper may be reduced to terms of pole surface 
and added as equivalent extra length to the pole. The 
total wind load on the pole surface mav now be estimated, 
and taken to act at the centre of gravity of the structure. 

Factors of Safety.—In the foregoing formul:e the results 
arrived at for pole-loading must be multiplied by a safety 
factor to find the greatest loads the pole will stand at 
breaking point. English practice stipulates a factor of 
6 for steel and lattice poles, and 10 for wooden poles. 
The uncertainty of the structure and resisting qualities of 
the wooden poles renders this higher factor of safety neces- 
sary. 

Basis of Specification —In a transmission line with spans 
up to 100 yards in length wooden poles are more economical 
than steel, and for greater spans lattice-work towers 
may be used with advantage. Under ordinary circum- 
stances, however, the tendenc v is for spans of 120 to 
130 ft., this being necessitated by irregular routes in going 
across country. The real length of span being determined 
by the position of hedges, roads, boundaries, ete. 

Wooden poles should be of sound winter-felled red fir, 
free from large knots or other defects, and with the natural 
butt. The poles to be well infected with creosote, 10 lbs. per 
cubic foot. 

In the allowance of such large wind pressures and a 
factor of safetv of 10, the diameters found for wooden 
poles are not generally suitable for ordinary heights, 
part of the pole. being wasted. This may be avoided by 
having A tvpe poles built up from two smaller poles, as 
shown in Fig. 2. This method is of much lighter and 
stronger construction. and adds consider: ibly to the flexi- 
bility of the line in the direction of the route. On a line 
with heavy and numerous conductors H type and built 
up poles may be substituted. These are of a more sub- 
stantial desivn, and should also be used, with stays if 
hecessary, for terminals, anchor poles, corner poles, import- 
ant differences in span. 

Where crossing country it is desirable that the height 
of the poles should be as low as is consistent with a safe 
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clearance of the wires. This shouldjbe not less than 20 ft. 
at the point of support of the lowest wire. Where the line 
crosses a road or railway the height of the wire should 
be à minimum of 25 ft. above the ground. 

. For large spans where steel poles are used, the poles 
would probably be made in sections for greater heights, 
and erected on the spot. Before delivery and as soon as 
erected steel poles should be well coated with white lead 
paint, and at least once every three years should be painted 
with oil paint. 

Foundation Design.—The main feature to be observed 
in pole foundations is firmness consistent with an 
economical depth. Deeper holes than necessary involving 
waste of labour and material. 

The depth to which poles should be set depends to a 
certain 'extent on the nature of the soil, but unless the 
foundations be of rock, the following depths are suitable :— 

Overall Length. Depth of Ground. 


Wood Poles .. Under 33fít.  .. s 5ft. 
» » .. 3d ft. to 38 ft. 6 ft. 
- - 39 ft. to 60 ft. 1 ft. 
35 " 65 ft. to 85 ft. 8 ft. 
Steel Poles 32 ft. to 38 ft. .. .. 5ft. 
s n .. 399 ft. to 60 ft. .. .. 6 ft. 
ji 5 65 ft. to 85 ft. bo Wut 
Zirc Cab. 
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FIG. 2. 


Wooden poles should be set direct in the ground and 
the earth well punned as it is put into the holes. In boggy 
ground they may be set in concrete. 

Steel poles should be set in concrete to preserve the 
metal, and the concrete carried up a few inches above the 
ground level. This tends to prevent corrosive action at the 
ground surface. The concrete on which the pole is set should 
be dropped on to a cast iron earthplate bonded to the pole 
by a substantial wire or rod. 


The question as to the weakest points seems rather. 


ambiguous, because in the design of a structure it is not 
the strong but the weak points that are considered, and 
good design is the elimination of these points. However, 
owing to unknown and uncertain stresses chiefly caused by 
the elements, failures on a transmission line cannot some- 
times be guarded against. The breaking of the wires on a 
span throws an unbalanced pull on the pole next the 
break, and the most likely sources of weakness will be the 
insulators, brackets and arms. The pole itself, if of flexible 
construction, will bend, thus shortening the span and 
relieving the tension. This relief is important and shows 
the necessity for flexibility in the direction of route. To 
resist this stress would require a very strong pole, and is 


undesirable.— A. McC.” 
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DETROIT ELECTRICAL TUNNEL.* 
By W. J. Wilgus, M.Inst.C.E. 

The electrically-operated tunnel beneath the Detroit 
River for connecting the Michigan Central Railroad, 
in Detroit, with the Canada Southern Railway in Windsor, 
was successfully completed and opened for the passage 
of the first train on July 26, 1910. This was four years 
after work had been actively commenced, and at the close 
of over half-a-century’s striving for means of linking 
together the lines of railway between East and West, 
wá the North Shore of Lake Erie. The tunnel contains 
two tracks, and measures about 24 miles between summits, 
and 8,310 ft from portal to portal; it has a clear head- 
room of 18 ft above rail-level. 

Local conditions led to the adoption of a novel method 
of subaqueous construction, by means of which the capital 
cost and hazard to human life and health were greatly 
reduced, and economy of operation was subserved by the 
lessening of the vertical ascent for trains. In this method 
steel tubes in pairs were built on land, launched, towed into 
position, and sunk into a previously excavated trench ; 
there they were suitably connected, adjusted to line and 
level, and entirely surrounded by concrete deposited 
under water by the “  tremie " process. Later, after the 
concrete had hardened, the tubes were successively pumped 
out, and the inner ring or lining of concrete was constructed 
in the dry without the use of compressed air. This pro- 
cedure obviated the necessity of placing the tunnel some 
distance below the bed of the stream, as would have been 
necessary with the shield method, and permitted the top 
of the tunnel actually to project above thg river bed to 
the limiting level established by the United States and 
Canadian Governments. 

The design of the track used in the tunnel departs from 
the usual practice in that it dispenses with the use of 
ballast and thereby lends itself to economy of maintenance 
and to cleanliness. Especial care was taken in the interests 
of safety to secure sound rails, thorough drainage, suitable 
signalling and inter-locking, and other protective features 
for emergency use. 

The desire for the safety and comfort of employees, 
as well as of the travelling public, caused the adoption of 
electricity as a motive power within a zone of 4j miles, 
of which the tunnel forms a part. The direct-current 
system with batteries, and the under-running type of 
third rail were selected after demonstration of the economy 
of that system in both first cost and annual cost of opera- 
tion; and also because of the promise of greater reliability 
in the working of a daily service that consists at the present 
time of 38 trains, ranging in weight from 135 to 1,800 tons 
each. 

The completion of this improvement, costing, with 
contiguous work, between $10,000,000 and $15,000,000 
(£2,000,000 and £3,000,000), has brought to the public 
greater safety, reliability, and speed of service; for the 
substitution of a spacious and substantial tunnel has 
removed the uncertainties and dangers incident to car- 
ferriage across a waterway encumbered in summer and 
autumn with a traffic of about 60,000,000 tons annually, 
and rendered hazardous in winter by storms and ice. 
It has in turn brought to the railway savings in time and 
cost of operation, and the prospective increase of traffic 
that will inevitably follow growth of public favour, and 
the removal of a handicap to competition for trunk-line 
traffic. 


VANADIUM AND TITANIUM. 

It is announced from Toronto that the patent of Mr. J. W. 
Beckman, of Niagara Falls, for producing pure carbon-free 
metals and their alloys from their oxides and sulphides, is 
applicable to a much wider range of metals than was at 
first supposed. Among other metals, vanadium and 
titanium have been produced by this process on a laboratory 
scale. The process depends upon the fusibility of a salt 
composed of CaO and the oxide of the metal to be produced. 
This fused salt provides a cheap electrolyte in which the 
oxide is dissolved and electrolysed. On account of the high 
boiling point of this electrolyte, the metals, even those 
with a comparatively high melting point, can be deposited 
in a molten condition, and the operation is very simple on 
this account. 
~ e Abstract of paper read before the Institution of Civil Eugineers. 
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Electrical Progress at Home & Abroad. 


Review by our Special Correspondents. 


NORTHERN NOTES. 


LEEDS. 


The annual dinner of the Yorkshire Local Section of 
the Institution of Electrical Engineers is always an enjoy- 
able and interesting function, and this year's gathering 
at the Hotel Metropole was one of special note, inasmuch 
as the companv included Mr. 5. Z. de Ferranti, the President 
of the Institution. The chair was taken by Mr. T. Harding 
Churton, and members and guests to the number of 
upwards of one hundred took part in the proceedings. Mr. 
Robert Hammond, member of the council of the Insti- 
tution, gave, in happy terms, the toast of * The City and 
Trade of Leeds,” who recalled his early associations with 
the city, especially in connection with the beginning of the 
Leeds Electricity Works. The low cost of working that 
undertaking, he said, would bear comparison with that of 
anv other steam-driven plant in the world ; and he paid 
a cordial tribute to Mr. Dickenson (the local secretary of 
the section) in respect of nis successful work in the direction 
of economical administration. 

The Lord Mavor of Leeds, Mr. William Middlebrook, 
M.P., responded to the toast in an interesting speech, in 
the course of which he said he had recently had the privilege, 
under the guidance of Alderman Tetlev, of inspecting 
for the first time the electricity works of the citv, and he 
realised how, in the few years that had elapsed since 
the acquisition of the works by the municipality, they had 
grown to a magnitude beyond the knowledge of but very 
few of the inhabitants of the city. The development of 
electricity in recent years made him wonder, said the Lord 
Mavor, what electricians had yet in store for the community. 
The field was by no means exhausted, and the fact that 
the application of electrical supply to practical purposes 
had grown so rapidly and so widely meant that there 
was still for many years to come opportunity for the 
electrical engineer and for the application of the power 
to other needs of modern life. Consideration of that always 
gave rise to the thought that electricians would so increase 
the power-using of electricity in the direction of lighting and 
warming our houses that they would lessen the one draw- 
back of city life, and help to dispel the cloud of smoke 
which hung over us too heavily on many occasions. He had 
heard it said only that day that this winter had been more 
free from the fog-fiend than any winter we had known for 
many vears, and that one of the principal factors in the 
absence of fog had been the increased use of electricity 
rather than the decreased consumption of coal. In this 
direction electrical engineers had the opportunity of 
conferring blessings upon mankind as great, if not greater, 
than anv they had already conferred. 

The toast of '* The Institution of Electrical Engineers " 
was proposed by Alderman C. F. Tetley, and responded to 
bv Mr. Ferranti, who said that electricity was nothing 
now to what it would be in the not very distant 
future, and so far as he could see from cold statistics the 
consumption of electricity in this country at present was 
not more than 1°, of what it would be in the very near 
future. There was undoubtedly going to be an immense 
development in electricity, and it was necessary, therefore, 
that their institution should grow in numbers and strength. 

The Chairman (Mr. T. Harding Churton) replving to 
the toast of “ The Yorkshire Local Section," proposed by 
Mr. S. Mavor (Chairman of the Glasgow Local Section), 
observed that the Yorkshire Section was not lacking in 
members of distinction. The distinguished President ot 
the Institute, Mr. Ferranti, was a member of the Section. 
In sir Robert Hadfield they had another distinguished 
member, whose well-known researches in magnetic iron 
alloys have had such far-reaching effects in the manu- 


facture of electrical machinerv ; and in order that the 
diversity-tactor in the work of their members should not 
be forgotten, he referred to Professor Bragg’s recent lecture 
to the Royal Institution, in which he showed how the 
inside of à molecule may be investigated by observing an 
electron that has been shot through it is the thousand- 
millionth part of a second. 

In announcing that Mr. Marconi, who had promised to 
be with them that evening, had been unfortunately de- 
tained in Italy, Mr. Churton said: “ We should have 
welcomed him as a pioneer in wireless telegraphy. Nothing 
has contributed more to the march of civilisation than the 
facilities which science has afforded for communication. 
The telephone, that has in other countries, under happier 
circumstances, thrived and developed to a much greater 
extent than here, will not, it is to be hoped, suffer bv the 
transference of the system to the Government, but let. us 
hope rather that, in the hands of the Post Office, increased 
facilities for the greater use of the telephone will be given, 
and that some of the ground that has been lost in the past 
will be gained under the new regime. 

“ That we are living in a time when events move quickly 
and are likely to move with still greater rapidity, there 
can be no doubt. The electrification of the main lines of 
railways is looming up, and it 1s now rumoured that the 
electrification of the main line between London, Brighton 
and Eastbourne is under consideration as being not only 
quite practicable, but necessary, in order to cope with the 
growing traffic on that line. It is proposed, I believe, to 
run a service of trains every hour and to perform the 
journey in 45 min. But, what I regard as of even greater 
importance than the electrification of railways, is the 
development of electrical power supply for both manu- 
facturing and domestic purposes. The advent of the metal 
filament lamp has been instrumental in largely increasing 
the use of electricity for lighting. So far as the generation 
of electricity is concerned, the introduction of a lamp 
which required only something like one-third of the amount 
of energy previously taken, was to place the suppliers of 
electricity at a temporary disadvantage, owing to the 
greatly reduced sale of energy. But the cheaper light has 
attracted many new customers, with the result that the 
diminution in the demand for electricity, due to the in- 
creased efficiency of the lamps, is now being overtaken bv 
the increase in the use of them. The suppliers of electricity 
are not only therefore recovering their lost ground, but are 
in a far more favourable position for increasing it than 
thev were before. 

“ But while electric lighting has thus received such an 
impetus through the great increase 1n the efficiency of the 
electric lamp, electricity for motive power has not, in this 
country, advanced as rapidly as we think it should. Now, 
unfortunately, there is no prospect that by any increase 
in the efficiency of the electric motor—in which respect, 
indeed, there is but little room for improvement—we 
shall be able to effect any such reduction in the cost of 
operation as has been achieved in the case of electric light. 
And the only alternative left is, therefore, to reduce the 
cost of the current. I feel confident that, given a cheap 
supply of electricity for power purposes, the greatly in- 
creased demand would more than compensate for the 
lower price charged, provided that the current were 
generated on economical lines and with the most suitable 
plant. In Leeds, the largest set is of 3,000 kw. capacity ; 
at Sheffield there is one set of 4,000 kw. ; at Manchester, 
one set of 6,000 kw.; and there are, I believe, m the 
country several others in the neighbourhood of 6,000 kw. 
capacity. Now, at Detroit, Michigan, they have steam- 
turbine sets of 14,000 kw. capacity, and they have already 


. two additional sets of 8.000 and one or two of 14,000 kw. 
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capacity arranged for. I believe that the maximum load 
that has been on our supply in Leeds is somewhere about 
9,000 kw., which could have been fed from one boiler at 
the Detroit-Edison Station. I should mention that at the 
Detroit Station, the supply is for both lighting, power and 
tramways, and they have a day-load of about 24,000 kw. 

“ My view is, that we ought to deal with this question 
of power-supply in a much more vigorous and bold manner. 
The power is required, and when the supply authorities 
adopt means of supplying it at a cheaper rate than the 
individual consumers with small plants can generate it 
for themselves, the supply authorities will get tlie business. 
We have had in the past a very good instance of this kind 
in connection with the tramways. The tramways are a 
monopoly, true, but why ? Because thev have practically 
beaten all competition off the road. Surely this would 
not have been the case had they been started in a timid or 
half-hearted manner. The development of the uses of 
electricity means the abatement of the smoke in which 
our cities are continually clouded. When we shall have so 
far abated this nuisance that we can enjoy the brightness 
of the sun, when our thoroughfares may be beautified by 
trees and flowers, when our cities are naturally ‘ garden 
cities" when in Leeds flowers shall smile upon the eques- 
trian Prince— Black’ only in name— then shall we have 
the ‘ city beautiful ` in which it will be a delight to dwell. 
The promotion of this idea, the fulfilment of this purpose, 
depends upon each one of us doing now all that lies in our 
power. Let us, in the words of my Canadian triend, * jump 
in all together and make the thing go.’ ” 


THE TYNESIDE. 
NEWCASTLE-ON-TYNE. 


An 1 important installation of electric winding has recently 
been made at the Lumley Third Pit of the Lambton 
Collieries, near Chester-le-Ntreet. This pit was an old shaft 
which has been hardly used for some years, but 1s now 
being again developed in new winnings. For this purpose 
a complete installation of electric power is being estab- 
lished,- the supply being taken from the mains of the 
County of Durham Electric Power Distribution Company. 
This company has installed a sub-station which 1s used at 
a pressure of 20,000 volts and stepped down to 5,750 volts. 

At this pressure the current is taken to the three-phase 
motor generator, which converts the current into 600 volts 
direct current. The winder is of the Siemens & Halske 
type, and at starting 900 h.p. 1s used, the average h.p. 
being 500. It is at present lifting 800 tons every 16 hours 
from a depth of 45 fathoms, but in a year or two it is 
expected to draw frorh a depth of 110 fathoms as well. 
This promises to be ultimately a very complete example 
of electric working in collieries. 

An electrically-driven haulage has recently been installed 
at the Elemore Pit of the Hetton Coal Companv, the 
power being taken from the mains of the County of Durham 
Electric Power Distribution Company. The haulage gear 
was built in the shops of the coal company, under the 
superintendence of their engineer, Mr. J. T. Simpson. The 
motor is an 100 h.p. of Westinghouse manufacture, working 
at 440 volts. An air compressor of a specially-designed 
type has also been installed, driven by a 200 h.p. Lahmever 
motor, so that there 1s altogether over 1,015 h.p. of elec- 
trical plant in use in the pit. 


THE MIDLANDS. l 


BIRMINGHAM. 


Mr. James Findlay, of Rugby, read an interesting paper 
on “ The Incandescent Electric light" at Saturday’ S 
meeting, at the Colonnade Hotel. of the Birmingham and 
District Electrie Club. Mr. F. W. Foster was in the chair. 
Mr. Findlay, in the course of his paper, pointed out the 
immense field of extension which was open to the electric 
light, and indicated, from the point of view of the illumina- 
ting engineer, numerous methods by which existing lighting 
installations might be made much more effective. With 
regard to the lighting of theatres, he urged that it was a 


mistake to have the body of the theatre practically in 
darkness and all the light concentrated on the stage. H 
the auditorium were dimly lit by lamps hung very high 
it would be better for the eves of the audience. In rega ard 
to the lighting of churches, he also advocated that the 
lights should be hung high, while lamps should be arranged 
around the pulpit and Teading- desk so that they showed 
up the features of the preac hers. That matter seldom 
received consideration, and Jamps were sometimes arranged 
so that if a listener attempted to study the features of a 
speaker he was dazzled and distressed by the glare. He 
also indicated the necessity for studying the methods by 
which the best effect could be obtained from an installation 
of a given size in order not onlv to get the best value 
out of it, but to avoid those defects in the placing of lights 
which were so fertile a source of eyestrain. 

The new petrol-electric cars which are to be built for 
Midland and other branch line. services on the Great 
Western Railway by the British Thomson-Houston Com- 
pany, are to seat 45 passengers, each with a weight of 
16 tons when fully loaded. Their maximum speed will be 
20 miles per hour, and the cars will be capable of being 
driven from either end. 

The Birmingham Corporation Electric Supply Committee 
have at last inaugurated their competitive experimental 
scheme for the lighting of New Street Station. No. 1 
platforin, which has been assigned to the Gas Committee 
of the Corporation for their experiments, has for more than 
three wecks past been lighted by high-pressure gas. No. 
3 platform was on Tuesday evening lighted for the first 
time by electricity. When the new lights were switched 
on, there were on the platform the Lord Mayor (Alderman 
Bowater), the Chairman (Councillor Ellawav), and other 
members of the Electric Supply Committee, with Mr. R. 
Chattock (Chief Engineer of the Electricity Department), 
Mr. Foulds (Secretary), Mr. Milns (Superintendent of the 
Commercial and Consumers! Department), and other 
officials of the Committee, and Mr. Hadyn T. Harrison, 
M.LE.E, the well-known lighting authority and the 
designer ‘of this installation. The lighting is carried out 
by means of “ Excello " flame arc lamps. and " Osram " 
metallic filament incandescent lamps in special fittings. 

The arrangement of these lamps is such that four distinct 
schemes may be shown. From the roof on the Worcester- 
street side of the station are suspended seven fittings, each 
containing three metallic filament lamps hung at a height 
of 14 ft. 6 in. above the platform and suitably spaced to 
give even lighting. They are controlled by two switches, 
so that one, two or three lamps in each fitting may be 
turned on. Above are four are lamps hung on counter- 
weights, so that the light may be adjusted to give various 
degrees of illumination. On the Navigation-street half of 
the platform are 13 incandescent fittings, each containing 
three lamps and so spaced that a high degree of illumina- 
tion can be obtained without the aid of are lamps. These 
fittings are arranged on two switches, and the wiring is 
such that alternate lanterns can be switched off. The 
demonstration will therefore give: (1) Lighting bv arc 
lamps only, (2) lighting by groups of incandescent. lamps 
only, (3) lighting bv incandescent lamps using alternate 
fittings, or switching on a portion only of the lamp i in each 
fitting, (4) a combination of arc and incandescent lighting. 
The incandescent lamps are carried. in lanterns having 
special reflectors to equalize the distribution of the light 
over the platform and prevent the dark patches between 
the illuminating points. The switching arrangement will 
allow part of the light to be turned off between train 
times and the installation has been des igned to secure very 
high illumination when required and the ereatest economy 
by a judicious use of the control arrangements. 

Before the party separated on Tuesday evening each of 
the various arrangements was tested. The incandescent 
lighting of the Worcester-street half bv the whole of the 
seven lamps, and that of the other half by the alternate 
incandescent fittings appeared to be sufficient, thoroughly 
effective, and very far superior to the present gas-Iighting 
of this platform representing the old scheme, dissatisfaction 
with which has led the railway company to institute the 
present experiments. The use of the whole of the incan- 
descent lamps on the Navigation-street half produced an 
illumination which many se emed to regard as superlatively 
brilliant. The combination. of thecare^and. incandescent. 
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lamps on the Worcester-street half was also highly effective, 
though it was pointed out that in either case the full value 
of the scheme in any of its variations could not be fairly 
judged except: by considering what the effect would be if 
the other platforms were similarly lighted. It was generally 
agreed that the electrical scheme had nothing to fear from 
Its rival, gas, as at present represented on No. 1 platform. 
But as the gas department is understood not vet to have 
plaved its last card, and each department preserves the 
utmost secrecy as to estimates of initial cost and upkeep, 
it is impossible to foreshadow the result of the competition. 


SCOTLAND. 
DUNDEE. 


There was an enjoyable gathering here at the Royal 
British Hotel on Friday night in the shape of the annual 
dinner of Messrs. Maxwell (Dundee), Ltd., the well-known 
firm of electrical engineers. The chair was occupied. by 
Mr. James Lockhart, and there were a large number of 
guests, representing the civie, professional and business 
Interests of the city. The toast of the evening, ‘ Maxwell 
(Dundee), Ltd.," was given by ex-Baihe Spence, who said 
It was very gratifvi ing to know that during all those years 
of trade de pression the firm of Maxwell s, Ltd., had gone 
on progressing until they had attained a position in the 
electrical world where they were, if not in the first place, 
certainly amongst the first in the East of Scotland. They 
as a corporation were under a deep debt of gratitude to 
the firm of Maxwells and the other electrical contractors 
in the city for their energy and enterprise in establishing 
and maintaining what was practically a new industry in 
the city, and they ought to do all they possibly could to 
help to foster such a decent wage-paving industry in their 
midst. He sincerely hoped that “the firm would go on pros- 
pering and obtaining greater success in the future. Mr. 
Lockhart. in the course of his reply. said they had been 
successful in getting most of the electrical installations that 
had been going within the last few vears, and they hoped 
in the future to secure more. Their increase of business 

was due very largely to the efficient staff which they had, 
and they now proposed to develop a new part of the busi- 
ness. The Bedford Motor Car Company had just appointed 
them agents for the whole of Scotland, because they be- 
heved they would do better here than in Glasgow or Edin- 
burgh. The Bedford cars had not vet been properly t taken 
up in Scotland, and although tle chassis parts were manu- 
factured in America, thev were of the latest European 
desizn, and were assembled, finished off, and had to pass 
a severe test in the new Bedford Works at Willesden. 
Maxwells, Ltd.. in tbe near future would be one of the 
most inportant industrial concerns in the East of Scotland. 
Last vear they had been placed on the Admiralty list, and 
this vear they had been added to the War Oflice list. He 
had wreat faith in Dundee, but he did not think Dundonians 
supported each other enough. If Maxwell's, Ltd.. was 
perfectly good for the Admiralty and the War Office, it 
was certainly good enough to do all the work that was 
goimmy in Dundee. 


GERMANY. 


BERLIN. 


The steamer“ Stephan,” of the Norddeutsche 
Neekabelwerke. has left Nordenham with the third and 
final section of the cable for connecting Germany with 
South America. The two first sections are laid between 
Borkum and Teneriffe and from Teneriffe to Monrovia. 
The third section. which is 2,000 miles in length, will connect 
Monrovia with Pernambuco. The copper conductors in the 
cable weich 360 lb. per knot and have a mean resistance 
of 15 F. not exceeding 3°36 international ohms. The 
isolating covering consists. of six coats, three of gutta 
percha alternating with three of Chatterton compound, 
and weighs 250 lbs. per knot. At 75° F. the cable offers a 
minimum resistance of 400 coelis per knot. lt is 
expected the cable will be laid. to Pernambuco bv. the 
besnnning of March, and in the absence of accidents 
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communication with South America over all German 


submarine cables will be permanently established by the 
end of that month. 


Electrical Information Bureaux. 


Our equivalents, or as near as may be, for your District 
Councils, have agreed throughout Prussia to try to set up an 
information bureau on electrical matters to be independent 
of all manufacturing firms. The want of such an agency is 
keenly felt among the general public. The cost will be borne 
by the councils themselves. English municipal bodies might 
do well to follow our example. 


Electric Agriculture in Potsdam. 


In Falkenrehde, near Potsdam, an estate belonging 
to Prince Henrv of Prussia, extensive experiments on 
electric cultivation are in progress, which have alreadv 
led to several certain conclusions. The area under trial 
is about. 15 acres, covered with an insulated wire netting 
connected with the positive pole of a dynamo and having 
the earth as a negative pole. The discharging wires are 
of steel, 10 metres apart, and rise four or five metres above 
the surface of the soil. In dry weather a tension of 65,000 
volts was obtained. The high tension enables plenty of room 
to be left below the netting for carts and wagons. Às 
above stated, there is a clear height of 4 or 5 metres. 
This was impossible with low voltages as the netting had 
to be quite close to the ground. The results obtained at. 
Falkenrehde make it quite certain that electricity has an 
extremely beneficial effect on grain and food plants generally, 
enabling healthy crops to be grown im much shorter time 
than would otherwise be possible. The growth is made 
more or less independent of unfavourable weather and 
great immunity from the insect. pests so usual in cultivated 
fields is secured. 


Company Affairs. 


The Lahmever Werke A.G., Frankfort-a-Main, has been 
registered with a capital of 10,000,000 marks, in 10,000 
shares of 1,000 marks each. The object of the company is 
to take over and continue the Lahmeyer factories at 
Frankfort. 

A great many German electrical firms who have branches 
in Russia are greatly interested in the proposal to elec ‘trify 
a part of the Russian State railways. If the suggestion 
becomes a fact it will cause a great development to the 
German firms interested. 


The Deutsche Uberseeische Elektrizats Gesellschaft, 
of Berlin, is increasing its capital from 90 to 100 million 
marks. The new shares will begin to receive dividend on 


July 1 of this vear. They have been taken over bv a 
Berlin syndicate of banks and wholesale firms at 299 
premium, and nine out of the ten millions will be offered. 
to individuals already shareholders. at 309, premium. 
The tenth million is to be devoted to found a syndicate in 
Brussels for dealing with the shares of the company. 
The abowe proposals were unanimously approved at an 
extraordinary general meeting representing 59 millions 
of capital. Business is booming, especially in connection 
with the South American works. 

The Heddernheimer Kupferwerk und Suddeutsche 
Kabelwerk is increasing its capital bv one million marks to 
nine millions. The new issue has been taken over by a 
svndicate at 14°, premium. The svndicate will offer the 
old shareholders the option of taking one of the new 
shares for every eight already held at 18", premium. 
The money is wanted for extending the works at Heddern- 
heim, Gustavsburg and Mannheim, and modernising some 
of the plant. In face of the high price of copper, the directors 
expect to pav at least as good a dividend for 1910-11 as for 
1909-10—that is, 1*4. 


New Berlin Electric Railway. 


With the exception of a few minor details, a contract 
between the Berlin Corporation and the A. E.G. for the 
making of a new electric tramway, partly above and partly 
underground, has been approved. The line is to run from 
Gesundbrunnen, via the Rosenthaler Thor, the Central 
Market Hall, and the Oranienplatz to the Hermannsplatz 
at Rixdorf. The hine will be six miles long, two-thirds of the 
distance being underground, 
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Car with Single-phase Alternating Current. 


A tramway system with one phase alternating current 
has been laid down by the Bergmann Elektrizitats Werke 
A.G., of Berlin, at St. Avold in Lorraine. The line connects 
the town with the railway station and shows very sharp 
curves and steep gradients. A train of two motor vehicles 
going uphill consumes 200 k.v.a. at 18 miles per hour. The 
current is brought by a cable 5} miles long from the Zeche 
Spittal, Darlingen. At the outset it is a 5,000 volt rotary 
current of 50 periods, costing about three farthings per kw. 
hour. It is, of course, suitably transformed. The gauge 
is 1 metre, and each of the motor vehicles develops 60 b.p. 
from six-pole repulsion motors fed at 560 volts and 50 
periods. Air and hand brakes are provided. The current 
also lights and warms the vehicles, which weigh 114 tons 
each, the motors weighing 23 tons, and the rest of the electric 
fittings three-quarters of a ton. 


Electricity for Main Lines. 


The trial of the electric locomotives built for the Dessau- 
Bitterfeld Railway by the Siemens Schuckert Werke has 
begun. They have drawn trains weighing 350 tons on the 
line at 60 m.p.h., and the results were satisfactory in every 
way. Locomotives built by other firms are shortly to be 
tried. 


Radium. 


The Radium Centrale, G.m.b.H., has been registered, 
for making and selling radium preparatiors and pharma- 
ceutical appliances and products generally. The capital is 
£5,000. The manager is Dr. Alfred Schweitzer, of Berlin, 
who hands over his already established business in the 
sale and manufacture of radium products to tlie company 
and also his trade-marks Radiocon, Radiosapon, Radio- 
carbon, and Radiopyrin. His contributions are valued at 
£2,500. The amount of radium at the disposal of the 
companv is not stated. | 


UNITED STATES. 
| NEw Yonk. 


In reviewing a few weeks ago the electrical develop- 
ments of the past year in the United States [ELECTRICAL 
ENGINEER, page 95] mention was made of the lack of 
standardization with regard to the size and shape of lamp 
bulbs, and the resultant ineffectiveness of shades unless 
they happen to be applied to precisely the kind of lamp 
for which they are made. Dr. Louis Bell wrote in much the 
some strain in the “ Electrical Review," of Chicago, and 
other authorities made similar references to the question. 
These writers have now been taken to task by Mr. Roscoe 
Scott, of Cleveland, who claims that the lamp manufac- 
turers of this country have dealt with this matter of 
standardization to an extent unknown elsewhere and with 
a thoroughness which finds no parallel in Great Britain 
or on the Continent of Europe. Foreign metal filament 
lamps of equal nominal wattage, he declares, are found 
to vary enormously as to their dimensions when judged by 
American standards, and in some cases the light centres 
vary as much as 1 in. from each other, so that reflectors 
intended to give an extension distribution of light give, 
in fact, a back or focussing distribution, and vice versa. 
In this country, however, each size of lamp, says Mr. 
Scott, has, as soon as the commercial demand for it be- 
comes evident, been standardized, by mutual agreement 
among the principal lamp manufacturers, as to its diameter 
and over-all length. About 16 months ago the manufac- 
turers went even further than this. A bulb committee 
composed of delegates of the leading lamp companies and 
glass manufacturers undertook the enormous job of stan- 
dardizing all the dimensions of the flat templets which are 
used by the glass factories in checking moulds and bulbs, 
as well as by the lamp makers in checking the product of 
the glass factories, so that these templets would not only 
be of tlie same diameter and length, but would be punched 
from dies made from blue-prints of standard working 
drawings, all the radii of curvature of the various bulbs, 
with the location of centres, being worked out to the 
minutest detail. At the same time, the entire system of 
bulb nomenclature has been simplified: and improved. As 


THE ELECTRICAL ENGINEER, FEBRUARY 


I7; 


to the tendency towards making the 16, 20 and 25-watt 
100-125 volt multiple types of lamps all with bulbs of the 
same size, Mr. Scott points out that the 16 and 20-watt 
tungsten lamps are stil practically in the experimental 
Stage and are, therefore, made in the smallest bulb of the 
types already standardized, namely, the 25-watt. Mr. 
Scott certainly makes out a good case for the larger manu- 
facturers and no doubt in good time the smaller makers 
will follow suit. Meanwhile, it 1s reassuring to learn that 
80 much has already been achieved in the matter of stan- 
dardization. 


IOQII. 


=r 


Electric Meter Testing. 


At the second annual Convention of the Wisconsin 
Electrical Association at Milwaukee, Mr. A. J. Goedjen, 
superintendent of tests for the Milwaukee Electric Railway 
and Light Company, read a paper on electric meter testing, 
in the course of which he suggested that central station 
managers are somewhat in the habit of giving the customers 
meter too little attention, apparently under the impression 
that it will retain its calibration as well as a yard stick 
or a quart measure. In fact, the watt-hour-meter has been 
given so little attention bv electrical men that it 1s generally 
not well understood, even by authorities. Let us, said Mr. 
Goedjen, assume a meter calibration of 2% slow on full 
load, 394 slow on half load, and 79/, slow on light load as 
an average case on a system which ignores its meters to 
some extent. This is very fair if many old type meters 
are being used. It is also fair to assume that in this case 
the total energy is metered at an average of 4% slow, or 
in other words, only 96% of the energy delivered is actually 
recorded. It means that the total income of the plant 1s 
but 9694 of what it should be. The real importance of cor- 
rect registration on low loads is not generally realised. 
The average meter is operating a very considerable pro- 
portion of the time on 10% or 209; of full load. This is 
becoming more important because of the introduction of 
the tungsten lamp making a light load on a meter, often 
as low as a quarter of an ampere or only 5% of the rating 
of a 5-ampere meter. Most new meters are in accurate 
adjustment when received from the factory, but it 1s well 
to check them in the laboratory and advise the manu- 
facturer 1f any of them are not O. K. Of course, old meters 
which have been repaired or stored should be given a 
laboratory test to make sure of their accuracy, before being 
taken out and installed. After installation the meter 
receives its regular routine test in regular order with the 
other meters on the svstem. In the state of Wisconsin, 
the commission fixes the test period at one year, and this 
is a very fair average. It is true, however, that an alter- 
nating-current induction meter will retain its calibration 
as well for 18 months as any average direct-current com- 
mutator meter will for 6 months. In the case of large 
direct-current meters measuring a large amount of power, 
tbe calibration might well be checked up quarterly, and, 
in large alternating-current induction motors, the calibra- 
tion should be checked up every 6 months. Besides keeping 
the meter in better adjustment and thus increasing the 
company's revenue, frequent testing should result in good 
in various ways. 


The Electric Furnace. 


The Chicago Section of the American Electro-Chemical 
Society held a special session last week to discuss the 
manufacture of iron and steel by the electric furnace 
process, and the latest information available on the subject 
was ably focussed bv Mr. James Lyman, of the General 
Electric Company, Mr. F. T. Snyder, of the Metallurgic 
Engineering Company, Professor C. F. Burgess, of the 
University of Wisconsin, and Mr. Charles G. Osborne, of 
the Illinois Steel Company. Mr. Lyman described a Frick 
induction furnace in which energy is obtained from a 
frequency changer delivering 5 cycles to 15 cycles per sec., 
single-phase, for securing a higher power-factor. This 
furnace consumes 660 kw.-hours per ton per melt and has a 
heat efficiency of 659. A three-phase Rodenhauser furnace 
was also described, in which the metal pool included three 
annular troughs about the three legs of the furnace magnetic 
core. In these induction furnaces forced draught is applied 
between the metal walls and the core and primary windings, 
keeping the latter at normal machinery temperatures, not 
exceeding 70°. Stray fields in theseyinduction furnaces 
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produce a stirring action in the molten metal which im- 
proves the quality of the steel produced. Are furnaces 
possess the advantage, added Mr. Lyman, of higher power- 
factors at commercial frequencies and are available for 
smelting processes. A 25-ton Frick are furnace, taking 
2.000 kw., shows an efficiency of 80°%. Like a Swedish 
furnace also mentioned by Mr. Lyman, the gases from 
the furnace top are returned by a blower to tuyeres at the 
combustion zone. The electrodes are mounted at the sides 
of the combustion chamber, as in the Héroult furnace. In 
the Girod arc furnace a large upper electrode forms one 
terminal, the other being made up of numerous small 
conductor rods embedded in the furnace floor. In the 
Keller are furnace. the electrodes are dropped. through 
hatches into the molten mass, being arranged with boom 
gear for renewing the terminals as they become destroved. 
The Stassano furnace employs an arc between electrodes 
in the wall directly over the metal bath. Ordinary open- 
hearth efliciency is placed at about 2594 to 309,, while 
the over-all efficiency of gas-engine transformers and electric 
furnaces is 15°% (the engines having a thermal efliciency 
of only 20°), which reduces the excellent efficiencies of the 
other apparatus). Electric furnaces, said Mr. Lyman, 
make possible superior castings since they permit more 
accurate alloy ratios and a greater fluidity before pouring. 
Mr. Snvder, discussing the reliability of electric furnaces 
for commercial work, said his experience in the aluminium, 
caleium-carbide, carborundum and other industries, was 
quite decisive on this point, besides developing complete 
lines of supplies and parts which are now available on the 
market for the steel industry. To illustrate the practical 
simplicity of electric furnace working, Mr. Snvder told of 
a furnace in the West which has been operated for several 
vears by Chinese labour supervised by a white superin- 
tendent. While coal and other fuels are rising in values, 
the cost of electricity is lowering, indicating that the 
electric furnace is the furnace of the future. It will also 
have an important use in enabling manufacturers to 
produce high-grade steel castings from scrap, taking the 
place of certain forgings. Professor Burgess dealt with 
the possibility of electrolytic refining as a step in the 
production of steel, and exhibited an iron cathode which 
he had succeeded in depositing after several years’ experi- 
menting, during which time about 3 tons have been re- 
fined and 1,000 allovs tested. The cathode shown, without 
doubt the largest piece of electrolytic iron in the world, 
was 2 in. thick and weighed 75 lb. This was deposited 
from a mixed solution of ferrous sulphate and ammonium 
chloride containing 40 gr. of iron to the litre, and using 
a current density of from 6 amp. to 10 amp. per square ft. 
at a potential difference of 1 volt. The current efliciency 
was nearly 1009, under these conditions, 1 kw.-hour 
refining about 2 lb. of iron. The tron deposited from 
double refining, using a high-grade material as anode, 
can be produced of a purity of 99:795. This iron is quite 
brittle, due to occlusion of hydrogen, and can be easily 
shattered bv a sledge-hammer for breaking up and charging 
into an electric furnace. Such electrolvtic iron, said. Pro- 
fessor Burgess, can be produced at $55 a ton commercially, 
comparing well with high-grade Swedish iron. Mr. Osborne, 
in winding up the session, described the working of the 
15-ton Héroult furnace at the Illinois company's works 
at wluch he is superintendent of special steels. The current 
is led into three furnaces by three huge electrodes, 24 in. 
in diameter and 14 ft. long, placed at the apices of a triangle 
5 ft. on a side. The adjustment of these electrodes 1s done 
both bv hand regulation and automatically. In series with 
current transformers in each furnace lead are relay coils 
whose attraction is opposed by springs. If the electrode 
current varies, destroying this balance, one of two opposed 
dogs is clutched into an oscillating rack wheel, turning a 
switch. arm to operate the electrode-hoist motor in one 
direction or the other, as required, and adjusting the 
electrode within } in. The furnace pressure varies between 
&) volts and 110 volts. In some sample runs of which 
records were shown, the current was on for 44 min., then 
37 min. later the furnace was tapped, the entire “ heat ” 
lasting 81 min. The heats were repeated at approximately 
1G0-min. intervals. The South Chicago furnace, said Mr. 
(borne, has been worked on probably the greatest variety 
of products of any steel furnace in the world, and has been 
run at times on such unpromising material as cold stove 
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plates and '* wire-whiskers.” The steel. produced. has 
shown a greater. freedom from oxidization and higher 
ductility and tensile strength than has been the case with 
similar open-hearth steels. 


A Giant Transformer, 


The General Electrie Company has recently installed in 
the insulator manufacturing plant of the R. Thomas & 
Sons Company at East. Liverpool, Ohio, a transformer of 
250 kw. rating designed for 400,000 volts, 60 eveles. The 
primary is wound for 2.300 volts and is divided into two 
coils, the terminals of which are brought. to a double-pole, 
double-throw switch in such a manner that they may be 
connected either in series or in parallel, so that with 2,300 
volts impressed, either 200,000 or 400,000. volts may be 
obtained on the secondary. The transformer, however, can, 
and has been, operated at a much higher voltage, and was, 
in fact, operated for 30 min. at 650,000 volts before being 
despatched from the General. Electric Company's. works. 
The low-tension winding is placed directly on the core and 
is surrounded by the high-tension winding in the form of a 
large number of separately insulated circular dise coils. 
Use is made of a bare conductor wound one turn per laver 
and placed betweer the salvaged edge of the intervening 
insulation. After being taped the coils are impregnated 
with insulating compound. The high-tension winding is 
supported by porcelain insulators, and between the high- 


tension and low tension windings are cvlinder 
insulators with flanged ends. The high-tension trans- 
former leads are of the oil-filled tvpe. The com- 


pleted transformer has a height to top of leads of 
16:8 ft., occupies a floor area of 5:6 ft. x 10 ft. and weighs 
20,000 Ib. The case contains 2.270 gals. of oil. The iron 
loss of the transformer is 84,000 watts and the copper loss 
at full load 1s 1,270 watts, so that the efficiency on an output 
of 250 kw. is 96°3°9. The copper loss is only 05195. The 
reactance drop is 549,5, which is, therefore, practically 
identical with the impedance percentage of the trans- 
former. The exciting current is equal to 771895 of the full- 
joad current of the transformer. 


New Type of Oil Switch. 


À new type of oil switch, designed either for switchboard 
or wall-mounting, is now being put on the market by the 
Allis-Chalmers Company, for pressures of 3,300 volts and 
under, and in capacities up to 600 amperes. It is claimed 
that the construction of these switches, which are of the 
vertical up-break tvpe, 1s both simple and durable, as well 
as exceptionally compact. Tne oil tank is made of cast- 
iron and constitutes the main frame of the switch. It has 
a cast-iron cover, which is held in place by hinged bolts 
and thumb screws and which holds a felt packing ring 
tightly in place, so that practically no dust can get in or oil 
escape from the case. The level of the oil in the case is 
shown by an indicator on the outside and provision is 
made for drawing off the oil by means of a drain pipe. The 
working parts of the switch, including the stationary and 
bridging contacts, are made in a unit, which is conveniently 
removable from the tank without disturbing the leads or 
connections, and an interlock is provided so that the 
switch cannot be removed from or inserted into the tank 
unless the contacts are in the open position. These con- 
tacts are so arranged that a rubbing action takes please 
when they are brought together, thus tending to keep 
them clean and to squeeze out the film of oil between them. 
An automatic tripping feature can be applied if desired. 
The special features of the new switch are that the switch- 
unit can be removed for inspection and adjustment, all 
switch-units of any one size are interchangeable, and the 
arc is drawn at a point of greater depth of oil than is per- 
mitted by the usual construction of oil switch, and thus 
no oil is thrown when the switch 1s open under a heavy 
overload or short circuit, while the breaking capacity is 
greater, with less disturbance. 


The New “ Exide ” Battery. 


The claims of the Ironclad-Exide storage battery, which 
has already been described in these Notes, were the subject 
of searching investigation at the monthly meeting in this 
city of the Electric Vehicle Association of America. It is 
asserted by the makers, the Electric Storage Battery 
Company? of Philadelphia) (hat) te’ Tronclad-Exide gives 
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from two to three times the life of anv other form of lead- 
sulphuric-acid storage battery, that it gives increased 
mileage, rarely, if ever, requires cleaning, materially reduces 
the cost of operation, and i is, in short, the ideal battery for 
the electric vehicle. A lecture on the subject was given 
by Mr. Bruce Ford on behalf of the makers, and in the 
discussion—or rather the fusilade of questions—which 
followed, many interesting points were brought out. Reply- 
ing to these questions, Mr. Bruce Ford said, inter alia, 
that the battery would be as free from sulphation as anv 
other type whose activitv depended upon the principle. 
and not on the disease, of sulphation. The web body of 
the wood separator was thicker than the web of the rubber 
separator, and therefore more substantial and less liable 
to erack. When in the cell it was kept awav from the 
positive active material, which corrodes the present 
separator, and with the new method of mounting the wood 
separator it is expected that it will be much more durable 
and have a life at least equal to the life of the plate. Under 
good operating conditions the * Ironclad“ plate has 
about 24 times the life of the Exide plate. The battery 
is of the same dimensions as the Exide cell of corresponding 
size, so that the rate of charge would be logically the same, 
but if discharged at the 4-hour rate instead of the 41-hour 
rate it will require a longer time to charge in order to 
compensate for the extra capacity if the ampere-hour 
discharge is considered. As to the effect of a high dis- 
charge rate, he said that a lead battery cannot be harmed 
by such treatment because the action of a lead battery in 
that respect is self-compensating. The watt-hour capacity 
per lb., was about 9} initially, and was capable of being 
worked up from 3094 to 359, higher, thus approximating 
12 watt-hours or a little more. On the whole Mr. Ford and 
the Ironclad-Exide come very well out of a trying ordeal, 
and the claims of the new battery may be said to have been 
well established. 


DIARY. 
Frrpay, FEBRUARY 17.. 

INSTITUTION OF ELECTRICAL ENGINEERS (Newcastle 
Local Section).—Annual dinner. 

Fripay, FEBRUARY 17. 

LonpoN CHAMBER OF CowMERCE.—" A Telephone 
Authority for Great Britain,’ Mr. Herbert Laws Webb, 
M.LE.E., 2.30 p.m. Chairman, Lord Desborough. 

SATURDAY, FEBRUARY 18. 

INSTITUTION OF ELECTRICAL ENGINEERS (Students? 
Section).—Trocadero Restaurant, Piccadilly, W., at 7.30 
p.m., Annual Dinner. 

Monpay, FEBRUARY 20. 

INSTITUTION OF ELECTRICAL ENGINEERS (Newcastle 
Local Section).—-Armstrong College, at 7.30 p.m., Mr. W. 
Firth on “ The Relation between Phase Displacement and 
Load in Alternators," and demonstration by Mr. G. Ralph 
“ Fire-Damp Cut-Out Apparatus.” 

TUESDAY, FEBRUARY 21. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Local Section).—Municipal School of Technology, 7.30, 
Paper by Messrs. O. Welch and A. E. Dent, on ‘ Sub- 
Station Practice." 

ELEcTRO-HanMoNIiC Society.—Holborn 
(King's Hall), 7.30 for 8, Ladies’ Night Concert. 
man, Mr. J. H. Rosenthal. 
pos THURSDAY, FEBRUARY 23. 

B INSTITUTION OF ErECTRICAL ENGINEERS.— Long Dis- 


Restaurant 


Chair- 


tance Transmission of Electrical Energy,” Mr. F. W. 
Taylor (Mexico); “Extra High Pressure Transmission 


Lines," Mr. R. Borlase Matthews, and Mr. C. T. Wilkinson. 
Adjourned discussion, 8 p.m. 

FRIDAY, FEBRUARY 24. 
b INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Local Section).—Midland Hotel, 6.45 for 7.15, Annual 
Dinner. Chairman, Mr. J. S. Peck. 

SATURDAY, FEBRUARY 295. 

ASSOCIATION OF MiiNG. ELECTRICAL ENGINEERS (South 
Wales Branch).—-Park Hotel, Cardiff, 5 p.m. Reading and 
discussion on “Oil for Transformers and Switches," 
by Mr. G. W. Humphry, hon. sec. South Wales Branch ; 
reading of a paper on " Three-phase Motors for Haulage 


in Mines,” by Mr. Jas. Simpson, Member of Council, 
Newcastle Branch; election of Branch Council and 
officers. 
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COMPANIES REGISTERED. 


Buenos Alkes CITY AND SUBURBAN TRAMWAYS.— 
£500,000 (77.000 £5 and 115,000 £1). Tramway, railway, 
omnibus, and van proprietors, carriers of passengers and 
goods, and to adopt an agreement with the Buenos Aires 
Port and City Tramways, Ltd. The signatories are: H. 
Spinks, 37, Fletching-road, Clapton; H. I. Robinson, 
88, Dean-street, Oxford-street, W.; G. Troughton, 15, 
Barclav-road, Fulham, 8.W.; E. J. Summers, 104, 
Elthorne-road, Upper Holloway, N. : G. V. Hatch, Harlev- 
hlome, Langlev-road. Harrow: H. F. V. Oldham, 46, 
Hyde Park-gate, 5.W.; T. W. Evans, Glengorm. Chisle- 
hurst-avenue, North Finchley, N. (one share each). 
Minimum subscription, seven shares. First directors (not 
less than three nor more than seven) to be appointed 
bv the signatories, subject to the right of the above- 
mentioned company to nominate a majority on the board. 
£250. £2,000 per annum, divisible. 


THE *CASPAR" FLASHING SIGN. 


An effective, cheap and simple flashing sign for shop 
window use is now being put on the market by Messrs. 
Caspar & Company, of King’s-road, St. Pancras. It is 
made to go in as small a space as possible, and being 
constructed entirely of metal, can safely be placed amongst 
the goods in the window. The advertisement 1s artistically 
engraved in transparent colours on fancy glass, and forms a 
striking advertisement both by day and “night. The sign 
is an extremely economical one, as the construction is such 
that 1-16 c.p. lamp is amply sufficient to light it. It is 
supphed complete with an adaptor, 12 ft. of flexible wire, 
and lamp. No fixing whatever is required, all that is 
necessary in order to connect it up being to place the 
adaptor into an ordinary Jamp holder, instead of the lamp, 
when it will at ence commence flashing. The prices range 
from 25s. for a sign 12 inches in diameter, up to £5 10s. 
for one of 36 inches diameter. 


ROYALTIES ON ELECTRICAL PATENTS. 


The case of Gill v. J. Stone & Company, Ltd., which came 
before the Court of Appeal upon the appeal of the defendant 
company from a judgment of Mr. Justice Swinfen Eady, had 
reference to valuable electric lighting inventiors made by the 
plaintiff when the servant of the company, the rovalties upon 
which amounted to £20,000 a year. Mr. A. B. Gill. the plaintiff, 
an electrical engineer, said the patents related particularly to 
the electric lighting of railway coaches, and his contention was 
that his rights were goverened by the last of three agreements 
made by him with the defendant company ;^ that a notice given 
by him had only had the effect of determining his managership, 
ard that under that agreement he was entitled in respect of 
combination claims to royalty on the price of the whole com- 
bination. He also claimed a declaration as to the manner ia 
which royalty should be calculated. and that the defendant com- 
pany were not entitled to grant licences under the patents 
without his consent. 

The case for the defendants was that the notice which the 
plaintiff had given determining his managership had determined 
the third agreement, and that the plaintiff's rights were governed 
by the first of the agreements, that the devices protected by the 
subsequent patents were combinations with slight moditications 
of the systems covered by the earlier patents, and that Mr. Gill 
was only entitled to royalty on the parts that were new. Defen- 
dants also counterclaimed for a declaration that under or by 
virtue of the agreements they were eatitled to an assignment of 
the patents. Plaintiff admitted that the defendants were e: ntitled 
to an assignment of the patents. 

Their Lordships held that the judgment of Mr. Justice Swinfen 
Eady was right. and dismissed the appeal with costs. 


Loxpon ELECTRICAL ENGINEERS (Territorial. Force).— 
Orders for week ending February 25, 1911 :—Officer 
commanding, Lieut.-Col. H. M. Leaf. Monday, February 
20, " A" Co. Technical Drill, 7 to 10 p.m. Tuesday, 
February 21, “B?” Co, Technical Drill, 7 to 10 p.m. 
Thursday, December 23, °C” Co., Technical Drill, 7 to 
Friday, February 24, " D" Co., e In- 
fantry Drill, 6.30 to 7.15 p.m. ; Tec ^hnical Drill. 7.15 to 
10 p.m. Saturday, February 25, week-end run at ieee 
ness. Parade at Victoria Station 1.1 and 4 p.m. respec- 
tively. Dress Service Dress with great coat, waist-belt and 
haversack to be worn outside of great coat.—(Signed) 


P. H. CAMPRELL, Capt. R. E./ Adjutant; 
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Business Notes and News. 


LIGHTING AND GENERAL. 
HOME. 


BnapFoRD. - The tusing of a control-wire controlling a 
generator which was just. being switched into circuit: was the 
cause of a breakdown at the Bradford Electricity Works in 
Valley-road, on Saturday, at 5.15 p.m., an hour when the Joad 
was exceptionally fight) and only. two small machines were 
running, Ata time of normal load the fusing of the control-wire 
would have had no serious consequences, as there would have 
been a sufficient number of machines running to cope with the 
estra stron thrown upon the plant. A further result of the 
liebt load was that the automatic switch failed to work at the 
enitical moment. because the current. instantly dropped so low 
that at was insufhcient to operate the automatic gear. No 
damage was done either to machinery or cables. 


Brieutos.— Mr. J. Christie, Engineer and Manager of the 
Electricity Works has reported to the Town Council that owing 
to the tnereasing demand for power for driving the auxiliary 
plant in connection with the new turbine, the supply to Smith's 
mills, and the steady development of the bulk supply to Aldring- 
ton, it will be desirable to provide a further unit of motor 
generating plant at Southwick in order to have a reasonable 
margin of spare for next winter. He suggests a 300 kw. unit 
which has been agreed to. 

Currennam.—Councillor Stevens has been elected to 
represent the Council on the Board of directors of the Electric 
Lighting Company in place of Councillor Turpin. 


DeNpEE. - Electric motors are being installed. in a large 
brewery in. Dundee, displacing steam engines and boilers, etc. 
driving air compressing machinery, bottle washing machines, 
hoists. ete. All these are supplied from the Corporation mains. 
Electric motors driven from the supply mains have displaced 
gas engines in the following establishments. during the past 
week: -the Premier. Bakery. 55. Hawkhill (two motors); 
Messrs. Watson & Phillip. Esplanade Buildings (one motor for 
milling purposes). Electric power from the supply mains has 
been installed for organ blowing at St. Lukes Parish Church, 
Lochee, together with a complete electric lighting installation. 
The traning ship, H.M.S. " Unicorn " is at present being fitted 
up with à complete electric light installation taken from the 
supply mains. One large. block of tenement buildings is at 
present being fitted up with electric light to be supplied from 
the Corporation mains. This installation is to be wired through- 
out with the OS, system of wiring. 

HrnkronD..- The Electric Light Committee of the Town 
Council reported that six lighting services and one power service 
were laid from December 19 last to February 13, at an approxi- 
mate cost of £84. The number of units for the December quarter 
was 155.888 (£2,058 [4s.). as against 138,965 (£1,862 15s.) for 
the corresponding quarter of 1910. The committee asked the 
permission. of the Council to lay the following short lengths of 
mains in the following streets :— Whitehorse-street. for about 
seven consumers, 20 to 30 vards each apart ; Grove-road. for a 
length of 200 vards ; Ross-road, an overhead cable from Belmont- 
road to the premises of Mr. Preece, builder. The engineer 
reported he had the whole of the materials to carry out these 
extensions in stock at the works, and that the net cost above 
this would be about £30 for labour. 

HoRsHAM. - An electric light installation for the workhouse 
is under consideration by a special committee of the Urban 
[n-trict Council, of which the Rev. E. D. L. Harvey, J.P., is 
chairman. 

LrirHERHEAD.— At a meeting of the Urban District Council 
the General Purposes Committee reported the receipt of letter 
from the Leatherhead and District Electricity Company. with 
noerenee to the adoption of the Stannos system of electric 
cabling in the town, and recommended that the Council offer 
no olyection to their application to the Board of Trade for 
sanction to do so, [t was explained that in place of the under- 
ground system, it was proposed to lay the cables partly under- 
ground and partly on the outer walls of houses, thus obviating 
the neceity for opening up pavements so frequently as at 
prsent. as. instead of cach house being connected. separately 
with the mains, one connection could be made to serve a group 
of houses, and extensions could be made from it. Decision was 
decerred pending the receipt of information as to other towns 
where the Stannos system had been adopted. 

St Morearets.- The Local Government Board is to be 
askel to sanction a Joan of £2,000 in order that the electrical 
supply of the Dover Corporation may be extended to St. Mar- 
garcts Bav. 

Toret vv. - The Electric Light Committee of the Corporation 
is contemplating a working arrangement with contractors with 
a view to the wiring of new houses, 


WarTHaMsTOW.—Mr.. H. R. Hooper. M.In-t.C. E... held a 
Local Government Board inquiry respecting the Urban District 


Council's application for sanction to borrow £11,338 for their 
electrical undertaking. It appeared. that it was proposed. to 
spend £1838 8s. 3d. on mains, extensions, house services, ete., 
and £9.500 for new plant. Owing to the increased demand for 
current. both for lighting: and power. it was necessary to pro- 
vide additional plant for next winters load. Tenders had been 
received. from 12 firms for the supply of one 1.000 kw. mixed 
pressure turbine with turbine generators. of 500 kw., each 
complete with surface condenser and pipework. Subject to the 
consent of the Local Government Board, the lowest tender, 
that of the Brush Electrical Engineering Company, Ltd., for 
£6.371, would be accepted. 

WILLESDEN.—In connection with their Electricity Depart- 
ment, the Urban District. Council has opened a show room in 
High-road, Brondesbury, near the North London and London and 
North-Western Railway Station, with an excellent and very varied 
display of lamps, fittings and accessories of all sorts. "There 
has been recently in this district so marked an increase in the 
number of electric light installations that the Gas, Light and 
Coke Company have reduced their charges for gas by a penny 
per 1.000 cubte ft. 


eee 


TRACTION. 
HOME. 


The Paddington Borough Council has decided to support the 
London Electric Railway Bill in respect of the clauses providing 
for the extension of the Baker-street and Waterloo Railway to 
the Paddington terminus of the Great. Western Railway by 
means of a tube beneath Harrow-road, lrongate-wharf, the 
Canal, South Wharf-road and Praed-street. R 

The London, Brighton and South Coast Railway are con- 
structing several new sidings between Peckham and Denmark 
Hill in connection with the electrification of the Crystal Palace 
line and several of the new carriages, which are of the ordinary 
compartmental type, are ready for service in the sheds. 

Be_rast.—At a meeting of the Council of the County Borough 
it was announced that the tramway undertaking up to January 
31, show a balance on net revenue account of £25.560 14s. 4d., 
after allowing for all fixed charges. 

BrELFAsT. —Mr. James Bullick. a coal merchant, who sued the 
Corporation for £30 in respect of injuries sustained through the 
alleged. negligenee of one of the Corporation's servants in the 
management of an electric car was awarded £10, a counterclaim 
for £5 for damage done to the car by plaintiff's horse and cart 
being dismissed. 

MarvEeRnN.— The Malvern. District Council, after a long 
deliberation in private, have decided to oppose the trackless 
tramway proposals contained in the Malvern Electric Traction 
Bill which is being promoted by private individuals. 

MANCHESTER, — Such. excellent. progress is being made with 
the Lancashire and Yorkshire Railway Company s electric line 
from Maghull to Town Green, that trains are to begin running 
on March 1. 

PortrusH.— After considerable discussion the Urban Council 
has deferred its decision with regard to the proposed extension 
of the Giant's Causeway and Portrush Electric Tramway. 

Torqguay.—The Town Council will oppose the Bill by which 
Paignton Urban District Council seeks powers to constiu-t an 
electric tramway in the event of the Torquay line not being 
extended to Paignton. 

WorTHING.—A special meeting of the Town Council has been 
convened to consider a report from the Electricity Committee 
on the additional plant required in consequence of the progress 
made by the electricity undertaking. 


OVERSEAS. 


Avustria-HuNGaky.—The municipal authorities of  Aussig 
are contracting a loan of £46,000 for the purpose of enlarging 
the electric generating station and extending the tramway 
system. 

IraLy.—A Government decree authorises the provincial 
authorities of Parma to construct and work an electric tramway 
in that city, and another decree gives the Societa Elettrica 
Barese power to construct two secdons of electric tramway in 


Bari. 


COMPANIES’ MEETINGS AND REPORTS. 
METROPOLITAN DISTRICT RAILWAY. 


Lord George Hamilton, presiding at the meeting of the 
Metropolitan District Railway Company, said that during 
the half-vear the company had carried 36.500.000. passen- 
gers, or 2.619.000 more than during the corresponding 
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half-year, thus establishing a record. For the half-year 
passenger earnings had amounted to £280,000, an increase 
of £19,200, or 71495, the average receipt per passenger 
being 1°84d. The sum available for dividend amounted to 
£63,021. The dividend on the 495 Guaranteed stock would 
absorb £28,500. There was also a further £6,250, part of 
the compensation given in payment of accumulated arrears 
of interest. Of the remaining £23,270, it was proposed to 
take £26,250 to pay a dividend of 31975 on the First Pre- 
ference stock. With the dividend paid in the first half of 
the year, this made an average dividend of 3194 for the 
12 months. The last time a dividend had been paid upon 
this stock was 10 years ago ; it had then been at the rate 
of 3194. He hoped that shortly the Preference holders 
would be receiving the 439, to which they were entitled. 


LONDON ELECTRIC RAILWAY. 


Lord George Hamilton, presiding at the half-yearly 
meeting of the London Electric Railway Company, said 
this was the first year that the consolidated accounts of 
the Bakerloo, Great Northern and Piccadilly, and Charing 
Cross and Hampstead Railways had been presented in that 
form. They had carried during the half-year 46,662,000 
passengers, and the earnings were £332,000, showing an 
increase of £3,997. They proposed to replace the arc lights 
which now illuminated the stations by the incandescent 
light. They found by experiment that the latter was much 
more effective and cheaper. After paving the Debenture 
interest, they had a balance of £101,876. The Preference 
dividend absorbed £63,100, leaving £38,874, out of which 
they proposed to declare a dividend of 3% on the Ordinary 
stock. They would require during the next few years 
£200,000, of which £20,000 would be expended during the 
next six months, £80,000 would go to the improvement 
of their station and facilities of interchange at Oxford- 
circus, and the remainder would be devoted to various 
developments and improvements. 


LONDON UNITED TRAMWAYS. 


The operation of the London United Tramways for the 
year ended December 31 resulted in gross receipts amount- 
to £333,659 and expenses to £234,211, leaving with balance 
brought forward, £100,398. The gross receipts show an 
increase of £15,433 and the working expenses an increase 
of £7,644, resulting in a net increase of £7,788 as compared 
with the preceding year. The number of passengers carried 
during the year was 60,132,451, an increase of 3,254,890. 
After payment of debenture and loans interest for the 
year, and providing for income-tax, there remains £30,814. 
The directors propose to place £30,000 to reserve for 
renewals and contingencies, and to carry forward £814. 
The reserve now totals £67,533. 


BRUCE PEEBLES & COMPANY. 


The annual report for the year ended December 31, 1910, 
states that further unsecured debentures amounting to 
£9,797, and shares amounting to £16,328, have been 
issued in accordance with the scheme of reconstruction. 
The trading, after deducting maintenance, general charges, 
expenses of administration, and the interest on the mortgage 
debentures and unsecured debentures, shows an adverse 
balance of £7,275 9s. 9d. for the year. Attention has been 
given to extensions of the organisation, especially with 
regard to obtaining business abroad, and substantial 
improvement is evidenced in the present accounts. Com- 
petition during the year has continued to be acute, and 
prices have ruled low, but an increased volume of work has 
been obtained and marked progress has been made. All 
contracts left unfinished by the old company have now 
been completed satisfactorily. 


MATHER AND PLATT. 


The net profits of Messrs. Mather & Platt, Ltd., for the 
past year, after charging depreciation, etc., were £109,720, 
and with balance brought forward the available total was 
£129,600. The preference and interim dividends absorbed 
£40,000, and the directors recommend the balance of 
£89,600 be apportioned as follows: Dividend for the half- 
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year to December 31, of 5*4 per annum on the Preference 
shares, £10,000 ; dividend for the year to December 31, 
at the rate of 10% per annum on the Ordinary shares 
(less interim dividend paid in September), £30,000; to 
bonus of 29, on the Ordinary shares, £12,000; carrying 
forward to next account, £37,600. 


YORKSHIRE ELECTRIC POWER COMPANY. 


The directors, in reporting on the progress made during 
the past year, state that the receipts from the sale of 
energy and for work charged out to consumers, etc., 
amount for the twelve months ending December 31, 1910, 
to £37,543 17s. 5d., against for the year 1909 £25,762 17s. 1d. 
The gross profit on the revenue account is, for the year 
1910, £11,307 1s. 10d., against a gross profit for the year 
1909 of £6,087 9s. 11d. After pavment of mortgage interest 
the net revenue account shows a profit on the year 1910 
of £6, 503 7s. 6d., against, for the year 1909, of £2,664 13s. 6d. 
The net profit of £6,503 7s. 6d., with £3,382 6s. 2d. brought 
forward from 1909, makes a total balance of £9,885 13s. 8d., 
and the directors recommend that this amount should be 
disposed of as follows: To pay a dividend at the rate of 
6 per cent. per annum on the amount paid up on the 
cumulative preference shares, £435 8s. 4d., and to carry 
forward £9,450 5s. 4d. 


SMITHFIELD MARKETS ELECTRIC SUPPLY. 


The report for the year ended December 31 shows that 
net revenue amounted to £3,100, as against £2,200, and 
that after deducting Debenture interest there is a balance 
of £1,400, as compared with £300. Of this amount £1,000 
is applied to the 4% Debenture stock redemption fund, 
and £400 is carried forward. The last time a dividend was 
paid was for 1905, when 494 was distributed. The directors 
state that while the decrease in the company's output of 
current caused by the adoption by consumers of the 
metallic filament lamp has been checked, the hope ex- 
pressed 12 months ago that the advance made in the price 
of current would enable them to resume dividend payments 
has so far not been realised. 


BATH ELECTRIC TRAMWAYS. 


Sir James Sivewright, presiding at the eighth general 
meeting of the Bath Electric Tramways, Ltd., said that 
during the year the company's cars ran upwards of a 
million miles and carried nearly 6,500,000 passengers. After 
charging the expenses of operation and administration, the 
total profit for the year amounted to £14,822. The interest 
on the Debenture stock and the dividend on the Preference 
shares had been regularly paid ; £1,000 had been invested 
in the purchase of sinking fund debentures; and the 
interest on the loan amounted to £1,301. There was a 
balance left of £6,696, which the directors recommended 
should be carried forward. A dividend had undoubtedly 
been earned on the Preferred Ordinary shares, but the 
directors had not declared one because there still stood in 
the way the loan, which had been reduced to £24,150. 


NORTHAMPTON ELECTRIC LIGHT AND POWER. 


At the annual meeting of the Northampton Electric 
Light and Power Company, Ltd., to be held on February 
23, the directors will recommend a dividend on the ordinary 
shares at the rate of 7% for the past half-year, 
making 6% for the whole year as compared with 
54 % for the preceding year. 


OXFORD ELECTRIC COMPANY. 


The directors of the Oxford Electric Company recommend 
a dividend on the Ordinary share capital for the half-year 
at the rate of 41?5 per annum, making 7194 for the year. 


SOUTH METROPOLITAN LIGHT AND POWER. 


The transfer books and register of members of the South 
Metropolitan Electric Light and. Power Company, Ltd., 
are closed from February 15 to February 28 for the prepara- 
tion of warrants for diyidénds payable. on the latter date, 
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Electrical Contractors’ Section. 


A Survey of New Things and Business Prospects. 


NOTION. 


Contract and Misoellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fioet Street, London, E.C. 


CALCUTTA ELECTRIC SUPPLY 
CORPORATION, LIMITED. 


THE 


The above Corporation are prepared to receive Tenders for 
the supply, delivery and erection at the site of their Cossipore 
Station, Calcutta, of the following :— 


SPECIFICATION. No. 14. FOUR ELECTRICALLY 
DRIVEN CENTRIFUGAI, PUMPS. 


Copies of this Specification, along with Drawing and General 
Conditions; can be obtained on and after. February 18, from 
the undersigned on payment. of a fee of Two Guineas, which 
will be returned on receipt. of a bona fide Tender, or on the 
return of all the documents with a satisfactory explanation as 
to the Contractor's inability to Tender. 


Tenders, which are to be written on the forms at the end of 
the Specification, must be enclosed in sealed envelopes, endorsed 
on the outside, © Electric Plant, Tender to Specification 14." 
and sent to the Secretary of the Caleutta Electric Supply Cor- 
poration, Ltd.. Salisbury House, London Wall, E.C., so that 
they can be received by him before 10 o'clock a. m. on March 9. 


The Corporation do not bind themselves to accept the lowest 
or any fender, and no allowance whatever will be made for 
expenses incurred in the preparation of a Tender. 


The Specitication and Drawing can be seen at the Office of 
Messrs. Kennedy & Jenkin, 17, Victoria-street, S.W., but can 
onlv be obtained from the undersigned. 

FRANCIS R. REEVES, 
Secretary. 
The Calcutta Electric Supply Corporation, Limited, 
Salisbury House, London Wall, E.C. 


peeks CORPORATION ELECTRICITY 
SUPPLY. 
The LORD PROVOST, MAGISTRATES and COUNCIL 


invite tenders for the following work in connection with the 
ELECTRICITY SUPPLY STATION at. DEWAR-PLACE. 


Specification No. 62. 


Two Towers for water cooling purposes. The Plant required 
consists of the shellwork of two Cooling Towers, each about 
36 ft. square and 135 ft. high from the ground. The work is 
to include the supply aud. erection complete of all necessary 
concrete, foundations, steel framework, and cast iron plating. 
Copies of the Specification, Form of Tender, General Conditions 
and Drawings can be obtained from the Engineer, Dewar- place. 
Edinburgh, on and after Friday, February 24. on payment of a 
deposit of £2 2». The deposit will be refunded on receipt of a 
b ona-fide tender and on the return of the Specification, General 
Conditions; and Drawings. 


The Specification, General Conditions, and Drawings may be 
aren at, but not obtained from, the offices of Sir Alexander 
Kennedy, 17, Victoria-street. London, and Mr. €. Stanley 
Peach, Victorta-mansions, 28, Victoria-street, London. 


Tenders on the prescribed form, enclosed in sealed envelopes 
and endorsed on the outside “ ELECTRICITY SUPPLY, 
TENDER to SPECIFICATION No. 62," must be delivered 
at the office of the undersigned not later than 10 a.m. on Tuesday, 
March 7. 1911. 


THOS. HUNTER, LL.D., W.S.. | 


City Chambers. Edinburgh. Town Clerk. 


February 14, Pol. 


 Bonovau OF HAMMERSMITH. 


The Borough Council invites Tenders for the supply of th* 


following :— 


Steam Raising Plant, consisting of Water Tube Boilers, with 
Superheaters, Forced Draught Furnace with Mechanical Stokers, 


Ecouomisers, ete. 


Specifications aud Form of Tender can be obtained from 
Mr. G. Gilbert. Bell; Engineer and Manager, Electricity Works, 
85, Fulham Palace-road, W.. upon payment of One Guitea, 

æ 


which will be returned upon receipt of a bona fide Tender. 

Sealed Tenders, Plant, 
delivered to me at the Town Hall, Hammersmith, 
than 4 p.m. on Wednesday, March 8, 1911. 


, 


endorsed ^ Steam etc." must be 


not later 


The Council does not bind itself to accept the lowest or any 


Tender. 


H. THOMPSON, 
Town Clerk. 
Town Hall, Hammersmith, W. 
February 13, 1911. 


CONTRACTS OPEN. 
HOME. 


AcroN.— The Urban District: Council invites tenders for the 
supply of meter boards, house fuse boxes, low tension cables, 
lead covered cables and steel conduits for the year ending March 
3l, 1912. Particulars from Mr. J. Martin Blair, Electrical 
Engineer, Council offices. February 28. 

BELFAST..—The Tramways and Electricity Committee of the 
City Council invite tenders for the supply of V.B. insulated cable 
for the year ending March 31. Particulars from Mr. T. W. 
Bloxam, City Electrical Engineer, East Bridge-street. February 
27. 

BELFAsST.-—The Corporation Tramways Electricity Committee 
invite tenders for 12 months’ supplies. Particulars (10s. for each 
of the four sections) from the Electrical Engineer ; and also for 
the supply and delivery of vulcanised bitumen insulated cable 
for the 12 months ending March 31. 1912. Specitications (21s.) 
from the Electrical Engineer. February 27. 

BootLe.—The Corporation invites tenders for the supply of 
V.B. wires and cables, electric meters, arc lamp carbons, fuse 
boxes and terminals, arc lamp globes, incandescent lamps, etc. 
Particulars of Borough Electrical Engineer. March 4. 

BgisTorL.-- The Docks Committee invite tenders for the supply 
and erection of eight electrically driven high pedestal travelling 
jib cranes. Particulars of Mr. W. W. Squire, engineer, Cumber- 
land-road, on payment of £5 to the Secretary of the Docks 
Committee. March 6. 

Croypon.—-The Electricity Department invites tenders for 
the supply of prepayment meters, feeder pillars, lamp-posts and 
bracket arms, house fuse service and other boxes. Particulars 
of Manager of Electricity Works, Factory-lane. March 6. 

DvnLiN.—The Electricity Committee of the Corporation of 
Dublin invite tenders for the supply and installation at their 
Pigeon House Generation Station of a complete generating set of 
approxifhately 3.000. kw. capacity, comprising steam turbo 
alternator and exciter, condensing plant, water tube boilers, 
stokers, steel chimney with induced draft fans, feed pumps, 
circulating pumps, steam and water piping, foundations and 
buildings, all to be ready for use by October 31. Particulars from 
City Electrical Engineer, Fleet-street, Dublin, £3 3s. March 6. 

Hl aMMERSMITIL- The Borough Council invites tenders for the 
supply of steam raising plant, consisting of water tube boilers, 
with superheaters, forced draught furnace with mechanical 
stokers, economisers, ete. Specifications and form of tender can 
be obtained from Mr. G. Gisbert Bell, Engineer and. Manager, 
Electricity Works, 85, Fulham Palace-road, W. March 8. 
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iron tubes, fittings, etc. ; (F) Copper bars, strip, plates, wire, 
etc. ; (G) Lead, and other plumbers’ material; (H) Tools, 
tinners’ and ironmongers’ sundries, and engineers’ furnishings 
(including packings, rubber goods, belting, gauge and other 
glasses, shovels, buckets, files, tools, tool steel, and sundry 
metals); (J) Oils, paints, varnishes, photographic materials, 
and chemists’ sundries ; (K) Cotton waste and wipers (bleached 
rags); (L) Ropes, twines, tarpaulin goods, etc. ; (M) Brushes 
(sweeping, etc.) ; (N) India rubber covered cables, mains boxes 
and fittings, coal tar pitch, jointing and insulating materials, 
electric lamps, fittings, and sundries; (O) Glass (including 
deni etc.) ; (P) Timber (including shafts, pattrasses, wood 
ushes, etc.); (Q) Building materials (boiler, fire, and other 
bricks, cement, slag, sand, etc.) ; (R) Grey tapes, towels, etc. 
Particulars from Mr. H. Dickinson, manager of the Electricity 
Department. Feb. 21. 

LEEDS.—The Corporation Property Committee invite tenders 
for electric light fittings. Particulars from the City Engineer. 
March 7. 

LrrEps.—The Corporation invite tenders for the supply of 
1,500 A.C. wattmeters, to be delivered on or before June 30, 
1912. Particulars from the manager, Electricity Department. 
June 16. 

RocHDALE.— The Town Council invites tenders for electric 
wiring at the NSmith-street Public Baths. Particulars from Mr. 
C. Atchison, M.I.E.E. February 21. 

Turton.—tThe District Council invite tenders for the supply 
and erection of bare copper overhead mains, poles, etc., for 
electric lighting Bromley Cross area, Bradshaw-road, etc. 
Specifications (£10 10s.) from the Electrical Engineer, Council 
Offices, Bromley Cross, near Bolton. February 20. 

WIMBLEDON.— The Corporation invites tenders for the supply 
of engine room stores, cables and earthenware conduits, joint 
boxes, jointing materials, transformers, meters, prepayment 
meters, lamps, flame arc carbons, etc. Particulars of Borough 
Electrical Engineer. February 27. 


OVERSEAS. 

CaLcUTTA.— The Electric Supply Corporation invite tenders 
for four electrically driven centrifugal pumps. (See official 
notice.) Particulars from Messrs. Kennedy & Jenkin, 17, Victoria- 
street, S. W. March 9. 

MELBOURNE.— lenders will be received as follows :—(1) at 
the office of the Deputy Postmaster-General, Melbourne, up 
to 3 p.m. on June 14, for the supply and installation at Ballarat 
of 12 sections of a branching multiple magneto lamp-signalling 
switchboard (Schedule No. 362) ; (2) at the office of the Deputy 
Postmaster-General, Adelaide, up to noon on June 14, for the 
supply of three sections of switchboard, common battery, 
multiple, and other switchboard equipment (Schedule No. 140). 
Preference will be given for early delivery and (in the case of (1) 
installation. A deposit of 5°, on the first £1,000, and of 219; 
on the amount above that sum, will be required with each 
tender. Local representation is necessary. For copies of the 
specifications and forms of tender in regard to both of the 
foregoing contracts, application should be made to the High 
Commissioner in London for the Commonwealth of Australia, 
72 Victoria-street, S.W., where also preliminary deposits may 
be paid. 


TENDERS ACCEPTED. 


ABERDEEN.— Electricity Committee. 
British Insulated & Helsby Cables, Ltd. 
BraAcKPoor.—€Grundy Art Gallery. 

Morrison, Blackpool. 

CoLERAINE.--Urban District Council. 
J. McCandless, Coleraine, £21 5s. 6d. 

Devizes.— Wilts County Asvlum. 
Company, £228. 

GRiMSBY.— Town Hall, alteration of electrical fittings. D. J. 
Dolby, £39 15s. * 

HonsHaAM.—Urban District Council Electricity Works. Con- 
densing plant and accessories. Ledward & Beckett, Tothill- 
street, Westminster, £1,195. i 

LoNpoN.—London County Council Trams. 
mercury type ampere hour meters. 
Company, Ltd., £200. 

LowNpoN.— London County Council Sub-Stations. New switch- 
gear and alteration of existing gear. Johnson & Phillips, Charlton, 
£7,056. (Recommended for acceptance with permission to sublet 
to J. C. Edwards & Company, bricks ; L'T.E. Electrical Company, 
breakers; Spagnoletti, Ltd., oil switehes; E. F. Mov. Ltd., 
rheostats ; British Westinghouse Electric & Manufacturing Com- 
pany, synchroscopes ; Premier Electric Control, Ltd., starter.) 

MonrEY.— Town. Council. Electrical equipment. Clough, 
Smith & Company, London, £2,340 15s. 1d. 

NELSON.— Town Council. Electric brakes. 
Car Company, Preston. 

Warsann.—Town Council. Electricity Committee. Two 500 
kw. turbo-generators. Richardson, Westgarth & Company, 
£5,832. Recommended for acceptance: Gough & Sons, Wolver- 


Cables for the year. 
Electrical works. G. 
Electric call system. 


Electrical work. Gent & 


Forty pairs 
British Thomson-Houston 


United Electric 
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hampton, alterations to generating station, £1,150; Electric 
Construction Companv, Ltd., Wolverhampton, direct current 
exciter with Bellis engine, £575. 

WaspswoRTH.—London County Council Fire Station. Wiring 
and fittings. Recommended for acceptance: A. Hawkins & Sons, 
London-road, £157 10s. 

WoLVERHAMPTON.—Town Council 
300 kw. transformers. 
Ltd., £456. 

WELLINGBOROUGH.—Northamptonshire Education Com- 
mittee. Electric light installation at County High School. W. 
Mansell, Northampton, £272. 


Electricity Committee. 
British Electric Transformer Company, 


OPENINGS FOR TRADE. 
Plant, Wiring, Fittings, Accessories, etc. 


TOWN AND COUNTY COUNCILS. 


Cardiff : Training College for Women at Barry. 

Falmouth: King Edward Memorial Operation Theatre at 
Falmouth Hospital. 

Glasgow : Small-pox hospital at Robroyston ; new Post Office 
at Troon. 

Lowestoft : Elementary School. 

Manchester: Secondary and Art Schools at Whitefield for 
County Education Committee, Prestwich. 

Manchester: Municipal School in Atherton-street, Deansgate. 


RURAL, URBAN, AND DISTRICT COUNCILS. 


Constructional and other work will shortly be carried out by or 
for the following authorities or firms. 

Barnard Castle: Elementary Schools. 

Edinburgh: Supplementary School, Higher Grade School 
and Primary School. 

Liverpool: Church Hall and Home for Nurses, Mile-road 
Infirmary. 

Oxenden: Alterations to Oxendon House. 

Rhondda: School at Tylorstown. 

Rochdale: Workhouse Church. 


GENERAL. 


Aberdare: Drill Hall for the Glamorgan Territorial Force 
Association, Cardiff. 

Bromyard : New Post Office in Church-street. 

Edinburgh: Electric lighting of Usher Hall, Lothian-road, 
for the Corporation. 7 

Glasgow : Extension of Fine Art Galleries; new Electric and 
Variety Theatre in Castle-street. 

Kirkintilloch: New Church at Kirkintilloch, Cowgate. 

Manchester : Theatre and Opera House for Mr. R. Flanagan, 
Queen's Theatre. 

Newmarket : King Edward Memorial Town Hall. 

Sheffield: Primitive Methodist Church and School at South 
Elmsall. 

Nittingbourne: King Edward Memorial Cottage Hospital. 

South Shields: Theatre in Frederick-street, High Shields. 


NOTES. 
The Lewisham Hippodrome. 


It was mentioned in these columns some time ago that 
the order for the complete electrical equipment of the 
Lewisham Hippodrome had been obtained by Messrs. 
Siemens Brothers Dynamo Works, Ltd., who had sub-let 
the wiring work to Messrs. G. E. Taylor & Company, of 
Bush-lane, E.C. The formal opening took place last Friday, 
and the performances commenced on Monday. The Hippo- 
drome has been equipped by the contractors on similar 
lines to the Palladium, with similar pattern dimmer, etc., 
as described in our issue of January 20, but, of course, 
on a smaller scale. The A.C. supply is obtained from the 
South Metropolitan Klectric Light & Power Company, 
and is emploved throughout for the incandescent lamps, 
but Messrs. Siemens have provided two motor generator 
sets for supplying current to the stage arcs, biograph room, 
and the various motors, fans, etc. In this theatre the 
safety curtain is operated by an electrie motor. Owing 
to the wedge-shape of the site, the theatre buildings proper 
stand back a good way from the High-street at Bushey- 
green, Catford, and the narrow part of the wedge, which 
is in the foreground, has had a two-storey rotunda-shaped 
building erected on it, which will be used as a refreshment 
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INSULATING VARNISHES 


the most 


AAJORS 
BOx coMPO 


severe working conditions. 


JOINTING COMPOUNDS 
& BOX COMPOUNDS. 


SULATING VARMIS” 


Which retain their high efficiency under on 


"CI HUY 


MAJOR & CO. LTD, 
Sculcoates, 
HULL. 


establishment. Two mercury vapour lamps are fitted into 
the cupola on the top of the rotunda, and 22 flame arc 
lamps on brackets are fixed round the whole of the sides 
and front of the buildings visible from the main road. 
Owing to the elaborate and solid architecture of the pilasters 
on which these arc lamp brackets are fixed, the effect 
would have been spoiled had the wires been run in steel 
conduits on the front of the stonework. Thefdifficultygwas 
overcome by the employment of '* Stannos " wires, whic h, 
having been run along the copings and painted to match, 
are invisible from below. 


Grevener 
Specialities. 


FIG. 1. 


Arc lamps users will be interested 
in two extremely well designed and 
serviceable specialities marketed 
by Messrs. J. and H. Grevener, 
Eldon-street-house, London, E.C. 


The winch illustrated in Fig. 1 is 


a perfectly safe and fool-proof 
device, operated by the usual 
crank handle (not shown). It is 
governed by an automatic 
brake, and remains locked any 
position immediately the handle 
is removed. It can be wound 


either way, and left in any position 
without releasing any trigger, 
ratchet, or other device. The 
heavier the weight depending on 
the rope the tighter the grip, and, 
if the handle falls out or the winch 
is subjected to careless usage, 
nothing can move or drop. As 
will be seen from the illustration, 
the design is particularly robust 
and capable of withstanding rough 
usage. Fig. 2 depicts a combined 
Ke Mer eer nA cane nena 
coupling device for arc lamps. It 
neat, strong, and compact and 
operates with unfailing regularity. 
All working parts are open 
inspection, and it can be supplied 
for two or three pole contact. The 
coupling is quite weatherproof and 
all weight is taken off the rope, 
once the lamp is in position, by an 
automatic locking device. 


IS 
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FIG. 3. 


| and trenchant phrasing, 


THE ELECTRIC SUPPLY PUBLICITY 
COMMITTEE. 


The Electric Supply Publicity Committee have made 
a further issue of publicity matter, including the follow- 


Ing : 
ELECTRIC MAIL CARD. 
This is in three colours, got out to a very charming 
design. The small picture proves the wonderfully COSY 


tone which it is possible to give to a room by the use of 
an electric radiator, and gives a most convincing sense 
of the warm glow which is so characteristic of the electric 
radiator. The card is got out for use either as a mail-card 
with particulars of rates, etc., to be printed on the back, 
suitable for enclosure with correspondence, receipts, etc., 
or as a postcard notifying of change of meter. etc. 
ADHESIVE LABELS. 

One of these is to an original design dealing with the great 
convenience attached to the portability ofe Jee ‘tric radiators, 
and the other is a very striking design, dealing with the 
question of power, showing the way to appeal to all, 
especially small, power users. 

There is also a tasteful leaflet on the use of electric 
radiators for bedrooms, illustrated by a fine lined drawing 
of an elegant interior, showing radiator. The letterpress 
deals with the indispensability of the radiator in cases of 
illness. This leaflet is suitable for enclosing with accounts, 
receipts, etc. 

POWER LEAFLET. 

This has been got out in colours and is certainly most 
striking. The arresting character of the design ought to 
snap up the attention of every power user, especially the 
small power user, who, with anything technical, would 
probably be quite e The interest which characterises 
the drawing (which, by the way, is by Mr. Chas. Crombie) 
is ably sustained when the page 15 turned, by the vigorous 
which gives the advantages of 
electric driving in a way which ought to leave the reader 
with no two opinions on the subject. The circular ought to 
lead to a good many recruits to the continually increasing 
army of electric power users. 

SPRING CLEANING CIRCULAR. 

The spring cleaning circular is certainly the most charming 
circular that has been got out on this subject. The illus- 
trations are of a delightfully daintv character, touching 
lightly on a few impressions congruous with the matter of 
spring cleaning. The circular is altogether attrac tive in 
character and one which is likely meet with a con- 
sider: ible amount of interest from the recipient. The circular 
is, of course, specially addressed to non-consumers, and 
will shortly be very topical. 


to 


LEAFLETS FOR VARIOUS TRADES. 


Namely, for grocers, Horists, drapers, butchers and 
hotel keepers. These leaflets deal in a most complete 
manner with the various uses of electricity for power, 


lighting, heating, ventilating, etc... as applied to the specific 
trades. 
CIRCULARS COMBATING GAS COMPETITION. 

[n view of the various misleading, 1f not mendacious 
statements put out 2 the. gas companies, 1t has been 
found necessi tE PUR spe DAT Up efature for certain 
undertakings where 1 ‘se reports Gave been circulated 
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They are got out with the idea of correcting false im- 
pressions and preserving a proper standard of truth on the 
important subjects involved. One of these circulars—'* A 
little Chemistry for those who still continue to use Gas 
for Lighting "—gives a very careful chemical analysis of the 
components of gas, showing particularly their very dele- 
terious nature, the purport of the circular being corroborated 
by quotations from eminent authorities. The circular, 
although scientific in its nature, is of a forceful character 
and should be very useful to undertakings who are 
handicapped by the misrepresentations of the gas opponents. 
The other circular—* Electric Light and Safety "—quotes 
some deplorable accidents which have recently occurred 
owing to the continued use of gas for domestic lighting. 
The circular is very convincing in character, the mere facts 
speaking for themselves. 
" ELECTRIC LigGHT AND EYESIGHT.” 

This is a circular apposite to the present times, when 
very erroneous rumours have been maliciously set about 
to the effect that electric light may be prejudicial to the 
eyesight. The leaflet is illustrated by photographs of the 
London Opthalmic Hospital, and is of an entirely con- 
vincing character. 


s . ct 
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YOULL SAVE MONEY 
BY DRIVING YOUR MACHINES DIRECT f 


FROM THE ELECTRIC POWER SUPPLY  ; 
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Cost oF WIRING. 

This leaflet has been got out to inform non-consumers 
of the comparatively small cost of wiring as compared 
with the cost years ago and is particularly suitable for en- 
closing with literature to non-consumers. Many erroneous 
impressions have got abroad that electric wiring is a costly 
matter and people are wholly unaware of the very reasonable 
figure at which installations can now be put in. 

Cooktinc Marr-Canp. l 

This mail-card has a design in colour showing an electric 
cooking range, with a capable looking cook standing 
alongside, who certainly is the very embodiment of the 
cleanliness claimed by the advocates of electric cooking. 


THE BRIMSDOWN LAMPS. 


The Imperial Lamp Works, Ltd., makers of the * Brims- 
down” (Colloid-Tungsten) Metallic Filament Electric 
Lamps, who have their sales and publicity departments at 
Kingsway House, London, W.C., have been compelled, 
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owing to rapidly increasing business, to extend their offices 
by taking over the whole of an additional suite, including 
the entire range of offices on one side of the second floor. 
As it was only about the middle of last year that the 
Imperial Lamp Works acquired their original office at 
Kingsway House, this enforced extension may be regarded 
as a happy omen for the future. 


THE *TWIN-GRIP" LAMPHOLDER. 


Some time ago we drew attention to the advantages of 
the ‘‘ Twin-grip " lampholder, invented by Mr. H. E. 
Evans, and introduced by Messrs. Bell Bros. & Company 
(London), Ltd., of. 63, Bishopsgate-street Within, E.C. 
This device does away with the risk of short-circuiting 
in the ordinary cord-grip, and we understand that it has 
been largely specified by consulting engineers and others 
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for recent installations. Messrs. Bell Bros. have now gone 
a step further and introduced a push-pattern keyholder 
combined with the “ Twin-grip," an illustration of which 
we give herewith. This device is substantially made, and 
will, no doubt, be appreciated in the many cases where 
this kind of switch-holder finds favour. Full particulars 
of this device, with prices, etc., are given on sheet four of 
price list, which will be supplied on application to Twin- 
grips, Ltd., who are now working these patents. 


SIMPLEX CONDUITS, LTD. 


The electrical fittings and arc metal business which has 
been carried on for several years by Messrs. Jesson, Birkett 
& Company, Ltd., of St. Dunstan's Works, Birmingham, 
and 9, Newman-street, Oxford-street, London, has been 
purchased by Simplex Conduits, Ltd., and the manufacture 
of electrical fixtures in the modern and other styles, for 
which Messrs. Jesson, Birkett & Company acquired a con- 
siderable reputation, will be carried on entirely at their 
works in Garrison-lane, Birmingham, where new plant is 
now in process of installation. The services of Mr. T. 
Birkett (late managing director of Jesson, Birkett & Com- 
pany, Ltd.) have been retained to conduct this department. 
The increased facilities, both on the manufacturing and 
distributing side, which are thus afforded, will no doubt be 
of considerable assistance to many clients, not only of 
Simplex Conduits, Ltd., but also Messrs. Jesson, Birkett 
& Company. In addition to carrying out architect's specifi- 
cations and executing-designs suitable for public buildings 
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and so forth, the firm will continue to manufacture, in an 
increased. range, the more simple fittings suitable for 
rexidence work, w hich has hit herto been a particular feature 
of the Simplex Company's business. Considerable attention 
will also be paid to the development of electric signs, both 
in plain style and of a more decorative nature made in 
hand-w rou; ght metal. The various the 
company s de ‘pots will undergo re-construc tion in order to 
be able to deal with the new 


show rooms at 


busine ‘SS, 


OSRAM VERSUS GAS. 


Much has been said and written during the past months 
on the all-important subject of publie street lighting. In 
this direction it will probably interest many of our readers 
to learn that in Westbourne-terrace, Paddington, is to 
be found a unique opportunity for comparing the results 
produced by Osram Lamps as against that of gas. In the 
illustration will be seen side by side an elevated arc lamp- 


post containing two 400 c.p. Osram Lamps in special globes 
and a gas post fitted with ordinary incandescent mantles, 
a typical and living example of the improvement in side 
street lighting now made possible by the use of the metal 


flament lamp. The comparison was quite an unintentional 
one, but it affords such excellent testimony to the improved 
results produced by Osram lamps in this neighbourhood 
that it is, in our opinion, quite worthy of reproduction 
for the benefit of our readers. Mr. E. Cunliffe Owen, whose 
company (the Metropolitan Electric Supply) are responsible 
for the electrical installation, has expressed himself as 
being highly pleased with the results so far obtained by 
the Osram lamps in question, of which there are others 
alsoin use for a similar purpose in the same district. 


PATENTS. 


Conductors for Holders 'of Glow Lamps. 


97.- 1910. A. G. BEeNsTEAD, AND E. Aron, London, E.C. In 
order to avoid earthing the lamp holder to the car or other 
vehicle a flexible conducting wire is used. ‘The wire is 
covered with metallic braiding. The lamp holder is so 
modified that the return current has free passage along the 
braiding. 


Distributing Electricity. 
4115.--1910. E. W. Lvcas, W. WALMSLEY, AND J. T. WALMSLEY, 


Swinton. The apparatus comprises a series of stationary 
commutator discs, each segment of which is adapted to 
feed a separate lamp circuit. A series of revolvable brush 
discs intermittently feed the segments. Revolving fans 


cause the air to circulate in the spaces between the seg- 
ments. 
Electric Welding. 
6553.—1910. S. Jevons, V. D. GREEN, Hampstead in Arden. 


The process consists in fluxing the greater part of the 
surfaces to be joined so that only a small part of the surface 
is initially in electrical contact. The arrangement is such 
that when a current is passed, the parts in contact are first 
heated and the flux meited by the heating. The current 
then passes through the melted flux and completes the weld 
over the whole surface. 


E BE I: ( TRICAL H ENGINEER, 


FEBRUARY I7. TOIL 


Regulating Electrodes in Smelting Furnaces. 


12430.—1910. AKTIEBOLAGET ELEKTROMETAL, Stockholm. The 
electrodes are suspended in the furnace from frames mounted 
on the furnace. Automatic handwheels raise and lower the 
electrodes independently of the movement of the furnace. 

Electric Arc Lamps. 

12483.—1910. SIEMENS NCHUCKERTWERKE, G.M.B.H. An 
annular ventilator is formed around the top of the lamp 
casing. The openings of the ventilator are at the top and 
are provided with winding diverting screens which cause 
the wind to sweep over the openi: e and set up à suetio:al 
effect to assist in withdrawing the 


Electric Fuses. 


13311.—1910. V. G. MIDDLETON, AND C. J. Baker, Westminster. 
The terminal piece of the fuses comprises a bent strip which 
fits into an insulating sleeve and into the termiials o1 a 


fans from the ventilator. 


board. A slide grips and supports the fuse wire. 
Electrical Fuses. 
18528.— 1910. SIEMENS NCHUCKERTWERKE, G.M.B.H., Berlia. 
This enclosed fuse is provided with main and auxiliary 


wires arranged inside the same casing. ‘The auxiliary wire 
is longer than the main wire. The two wires are separated 
by a device which isolates any are which may be set up. 


Control of Apparatus for Indicating Electric Calls. 


18678.—1910. L. VikrTTE, Paris. A number of indicators are 
grouped in sections. Each section is connected by a single 
wire to a controlling box which has visible or audible 
signals for each section. 


Electrical Switching Mechanism. 


16152.—1910. E. T. R. Murray, Radlett. The mechanism 
comprises a contact lever retained in one position agai .st 
the pull of a weight by a weighted detent lever which may 
be liberated by the movement in one direction of an actuating 
member. A catch bearing lever connected to the conta 't 
lever by a spring locks the contact lever in the othe: 
extreme direction. 


Central Energy Electric Signalling Systems. 


16332.—1910. A. GOLDSTEIN, New York. Successive code 
signals are sent from a number of transmitters, notwith- 
standing a break in the line. The means for enabling this 
consitss of the employment of thermostatic switches heated 
and controlled by current on the circuit. 

Producing Electrical Impulse Charges. 

16364.—1910. S. EISENSTEIN, St. Petersburg. This apparatus 
for producing impulse charges for the purpose of wireless 
telegraphy and telephony comprises two rectifier valves 
arranged in series in the oscillatory circuit with an alter- 
nating current as feed current. The electrodes are oppositely 
arranged relatively to each other. 


Electric Resistance Controllers. 


16985.—1910. CUTLER HAMMER MANUFACTURING COMPANY, 
Milwaukee, U.S.A. A pinion fast with the contact arm is 
revolved by a rack. A frame rotatable on the axis of the 
pinion forms a guide for the rack for the purpose of enabling 
the rheostats to be arranged on the same shaft. 

Magneto Electric Machines. 

18095.—1910. R. Boscu, Stuttgart. In machines of the type 
in which the magnets and frame are fixed and the end plates 
forming part of the casing are connected by longitudinal 
bolts, the bolts are placed within the extern: al protile of the 
magnet frame in the otherwise unoccupied space between 
the armature, the pole pieces and the base plate. 


Portable Electric Firing Instrument. 
19659. — 1910. W. AITKEN, Liverpoo]. All the 


firing instrument are simple, light and compact. 
the instrument to be 


parts of the 
This enables 
easily carried and manipulated. 
Electromagnets with Removable Case. 
19971.—1910. Siemens & HatskE A.G., Berlin. The ends of 
the cores secured to the yoke are larger In diameter than the 


outside of the coils wound outside them. The coils and the 


cores can be easily withdrawn through the yoke. 
Commutation of Rotor Current in Polyphase Electric Commutating 
Machines. 

23637.—1910. SIEMENS NCHUCKERTWERKE, G.im.b.H., Berlin. 
The arrangements for neutralising the reactance voltages 
and the transformer voltages in the coils of the rotor which 
are short circuited by the commutator brushes consist ia 


shunting a commutation pole winding by one or 

branches and introducing voltages into one of the 

by means of transformers integral with the machine. 
Manufacturing Electric Insulating Material. 

2367 1.—1910. C. F. PETERSON, Schenectady, U.S.A. Frag 
mentary sheets of hard refractory substances, such as mica, 
are coated with an adhesive and interposed between sheets 
of yielding material, and pressed yeteen rigid plates, 


more 


branches 
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Portable Electric Lamp. 


28079.—1910. ELECTRIC Export WERKE, G.m.b.H., Berlin. 
The lamp cells of which the containers form one electrode 
have the adjacent surfaces of the containers slanting so 
that one side extends past the middle of the casing front. 
The contact is made between one terminal of the lamp 
mounted in the front and the container of one cell without 
the need of a connecting wire. 


Electro Magnets for Signalling Apparatus. 


671.—1910. Morse CopE SiaNar Company, Milwaukee, U.S.A. 
A number of magnetically separated cores are so arranged 
within the same coil that the magnetic circuits of the cores 
comprise parts characteristically different magnetically. 
One of the circuits includes a permanently magnetic portion. 
The arrangement causes a differentiation of action of the 
cores upon the armatures. 


Safety Devices for Trolley Wires. 


903.—1910. B. MoonRE, AND E. Crompton, Eccles. This is ar 
improvement in trolley wires and conductors of the type 
in which the ends of the wires are secured to arms pivoted 
to a middle part depending from the insulator carried hy 
the cross wire. In order to prevent the arms from leaving 
the middle part through sagging of the wire the points of 
contact of the arms with the middle part and the points 
of the arm at which they are subject to the arm are so 
arranged that when the wire is intact the tension forces 
the arms tightly against the middle part, but when the 
wire breaks the weight of the broken part instantly lifts 
thearm off the middle portion and thus breaks the cricuit. 


Telephone Switchboards. 


1050.—1910. W. AITKEN, AND THE BRITISH INSULATED & 
Hetspy CasrEs, LTD., Prescot. In order that the telephone 
lines of switchboards of private branches may be auto- 
matically connected with exchange lines an electromagnetic 
rotary multiple switch is provided and so arranged that 
when the plunger is suitably manipulated a private line 
may be connected and maintained during conversation, 
automatically severed at the branch exchange at the close, 
and a clearing signal given at the central exchange when 
the receiver is replaced. 


Electric Furnace. 


1189.--1910. J. H. Rerp, Newark, U.S.A. The electrodes form 
a hopper to receive the ore as it is fed into the furnace. 
The electrodes are arranged in pairs opposite each other 
and are adjustable. A fixed electrode is placed at the 
bottom of the series of pairs. 


Electric Incandescent Lamp Holders. : 


1164.—-1910. H. E. Evans, London, E.C. In order to minimise 
the risk of fire arising from short circuiting of the flexible 
conductors either immediately above or within the lamp 
holder, and also to minimise the risk of the conductors 
breaking at the same time and dropping the shade holder 
and lamp, separate and independent cord grips are pro- 

' vided for each flexible conductor. 


Electro-Magnetic Relays. 
1167.—1910. 0. D. Lucas, London, S.W. This improved relay 


comprises a series and a shunt wound electro-magnet which 
acts in opposition on à common pivoted armature. The 
armature has a spring which acts in opposition to the shunt 
coil. The relay is specially adapted fur automatically 
starting and stopping a power-driven generator which has 
an accumulator battery across its terminals. 


Telephone Switch Apparatus. 


1281.--1910. .ErEcrRo MrecHaNICaAL Works, Boston, U.S.A. 
The apparatus has a separate switching device for each 
circuit in the system. Means are provided for holding the 
central exchange circuit closed independently of the opera- 
tion of the switching devices controlling the branch circuits. 


Two-Wire Telephone Systems. 


1298.—1910. Automatic ELECTRIC Company, Chicago, U.S.A. 
This two-wire system comprises a calling subscribers line 
and a called subscribers’ line. A number of switches es- 
tablish connection between these lines. One of the switches 
supplies the talking cireuit with talking current and has 
means for maintaining all the slow-acting relays energised, 


Electric Clocks. 


1320.—1910. T. J. Muxpay, AND THe REASON MANUFACTURING 
Company. Brighton. This is an improved electrically driven 
balance wheel clock of the type in which a eontact making 
device closes the actuating circuit. An impulse crank and 
an cleetro-magnet are provided and operate to drive the 
clock by imparting a fresh impulse to the balance wheel 
when its oscillation falls below a pre-arranged limit. 
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Telephone System. 


1418.—1910. E. A. MErLINcER, Chicago, U.S.A. This system 
comprises a selector provided with a line relay controlled 
over a metallic circuit, an operating magnet for the selector 
is controlled over a circuit comprising contacts of the relay. 
The relay contro]s the selector in seizing a trunk line and 
operates au automatic switch over the trunk line. The 
selector controls a series of connectors and selectors which 
have no line relays. 


Automatic TrunkinggTelephone System. 


1419.—1910. T. C. Martiy, Chicago. The system comprises a 
two way trunk line, a non-numerical trunking switch for 
each end of the line, numerical switches for seizing each 
or either end of the line, and devices operative to render 
both endsof thetrunk line busy when either end is seized, 


Holder for Electric Lamp Shades. 


1465.—1910. F. D., AND R. C. Dewse, Wilmslow. The lamp 
holder has spring arms which are made to engage a grooved 
collar on the lamp shade. The arrangement. enables shades 
of varying sizes to be fitted to the lamp. 


Rotary Commutator for Obtaining Alternating Current Impulses 
from a Direct Current Source. 


1475.—1910. A. BunNs, Edinburgh. This rotary commutator 
consists of four dises disposed parallel to each other on the 
some spindle which is driven at high speed. Each disc is 
composed of conducting metal and has a number of teeth 
on its periphery. The teeth are separated by insulating 
strips. The arrangement of the discs on the spindle is such 
that one pair of adjacent discs are opposite each other 
and in the same axial line, while those of the other pair of 
adjacent discs are in the same line with each other, but are 
opposite the insulating strips of the first pair. The first and 
third discs are clectrically connected to one terminal of the 
supply and the second and fourth disces to the other ter- 
minals. ‘The brushes touching the first and fourth discs 
are connected together and the brushes touching the 
second and third discs are connected. The spindle is lubri- 
cated with water-cooled oil pumped at high pressure through 
the ball bearings. 


Renovation of Lead Electrodes. 


1558.—1910. E. H. Navron, Bedford Hill, S.W. The electrodes 
are first dried and then immersed in a bath of sulpho- 
thionyl chloride which produces sulpho-chloride of lead. 
The electrodes are then heated in order to eliminate the 
chlorine and sulphur, after which they are subjected to an 
electrolysis treatment and are then washed. The electrodes 
then receive their ordinary electrical formation treatment 
in acid, alkaline or neutral electrolyte. The electrodes are 
then ready to be returned to the battery. 


Telephone Receivers. 


1598.—-1910. SIEMENS Bros. & Company, Westminster, S.W. 
This is an improvement in the construction of telephone 
receivers which are fitted with a bowed diaphragm. The 
bowing is effected by clamping a metal plate near the outer 
edge of the receiver between two coned surfaces on the 
clamping device. When the parts are clamped together 
the strain put upon the diaphragm causes it to buckle 
outwardly away from the magnets. When the magnets 
are adjusted to the correct distance from the diaphragm 
the attractive force will tend to pull the diaphragm back 
to its correct position. The degree to which the diaphragm 
is bowcd is regulated hy the thickness of the metal and the 
strength of the magnets. 


Intercommunication Telephone Systems. 


1631.-- 1910. SrERLINE TELEPHONE & ELECTRIC COMPANY, LTD., 
AND F. G. Bett. London, E.C. This invention is particularly 
applicable to such systems in which the speaking con- 
nections comprise two complete and separate metallic 
circuits, each including the transmitter of one station and 
the receiver of the other, à battery being supplied with 
each receiver or transmitter te supply the speaking current. 
In order to facilitate the making of speaking connections 
two signals are provided to indicate the signal “ engaged "' 
and the enquiry * number please." The first of these is 
arranged to be connected across the lines of the calling 
station by the act of selection so that if this station is 
engaged, the engaged signal receives a current. The second 
signal may be connected in parallel with that part of the 
telephone instrument which is joined to the selecting 
device. When the called station responds by removing its 
receiver from the hook the " number please ` signal receives 
current, 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns per 


Line. 


week. 


Ending’ 1910-11. 


Aberdeen Corporation. . .. ... esI Feb. 1 
Ayr Corporation .... «enne Sept. 18 
i 
Baker Street and Waterloo Ry... BUM 
Birkenhead Corporation..... ...(Feb. 5 
Birmingham Corporation....... Feh. 4 
Blackburn Corporation...... ...|QOct. 6 
Blackpool Corporation........- Aug. 26: 
Blackpool-Fleetwood Trams....i 5, 8 
| 
Bolton Corporation...........- ‘Oct. 10 
Bournemouth Corporation. .....;July 21) - 
Bradford Corporation. ......--- Nov. 19 
Brighton Corporation.......... Feb. 5, 
Bristol Tramway Company. .... Reb. 3 
Burnley Corporation....... Feb. 4 
t 
Burton Corporation.. ...... Feb. 12 
Cardiff Corporation........ April 3 
Carlisle Tramways Company.... June 19 
Central London Railway ....... | Feb. a 


Charing X, Euston, & Hamp. Ry. Nov. | 
City and South London Railway Feb. 12, 


Colchester Corporation.......-- July 
Cork E. I. and L. Company.... Feb. 9 
Croydon Corporation ...... Jan. 


Darwen Corporation... ....- Oct. l; 
Dover Corporation ...... e Sept. 18 
. 3 i 
Dublin and Lucan Electric Ry... Feb. 10, 
Dublin U.T. 2. cc eee rr m tees Feb 10| 
Dundee City Tramways........ Oct. 6| 
Eust Ham Corporation.......-.- Keb, 11, 
Glasgow Corporation....... e Feb. 4 
Glouceater Corporation.......-- Oct. 6. 
G.N., Piccadilly and Brompton. .|Nov. 
Halifax Corporation ......... — 
Huddersfleld Corporation....... Dec. 4 
Hull Corporation.. ..... eee Feb 4, 
Ilford Corporation....... — Feb. 12 
Ilkeston Corporation.........-.- Feb. li 
Kirkcaldy Corporation......... Sept. 8 
Lancashire United Tramways... ‘leb. 8 
Leeds Corporation........ eee. Sept. 18. 
Leicester Corporation.......... Sept. 11, 
Liverpool Corporation ......... Nov. 19: 
Liverpool Overhead Railway.... Feb. y 
London County Council. caes EG l, 
Lowestoft Corporation ......... Dec. n 
Maidstone Corporation S OL eat Mar. 6: 
Manchester Corporation........ ‘Sept. 11. 
Metropolitan District Railway. .jFeb. 4 
Metropolitan Railway.......... Feb: 5 
Nelson Corporation............ Oct 16 
Newcaatle-op-Tyne Corporation. | Feb. 4 
Newport (Mon.) Corporation....;Oct 9 
Oldham Corporation E Ud Eia dos Man. 24, 
Portsmouth Corporation ....... ‘Oct. 10 
Reading Corporation........... May 19, 
Rochdale Corporation.......... bos 26 
Rotherham Corporation........jlFeb. 4 
Salford Corpotation............ Sept. 27 
Scarborough Tramways Co...... | s 
Sheffield Corporation ......... t|Feb. 5 
Southampton Corporaticn...... Feb, 1. 
Southend-on-Sea Corporation... Aug. 21 
Stockport Corporation ......... rx cdi 
Sunderland Corporation......../Jan. 27 
Swindon Corporation .........., Aug. 10. 
Torquay Tramways............! Aug. 26 
Wallasey U.D.C. ........ essee. Feb, 4 
i 
Warrington Corporation........| — | 
West Ham Corporation.........|Aug. 18 


Wolverhampton Corporation... .i Nov. 3 
| 


13,429 


— 


1.613 
2,706 


451 
110 


5929 
1,130 


6,898 
2,162 


10,803 
1,303 


39,696 
156 


157 
15,631 


11,057 


| 16,620 


151 
3,883 


643 
1,778 


2,046 
764 


1,240 
555 


4.596 


5,029 
TN 


995 


Mile- of 
track open. 


Increase or | 
decrease. : 


Games Etre ie ee — 


{ 
1909-10.) Week. | Current , 1911. | 1910. 


year. | 
£ £ £ 
1,128 -+ 111 1,182 27} 
662 + 108 — |; 8 
l 
6.070 |+ 2 001 — | #25 | — 
1119 i— 56 |+ 941 , 24-089 24:089 
6,819 |-- 109 —  , 66-792! 68°52 
1,293 |— 173 |— 1,036 24-53 | 28-3 
2.050 4- 102i 732) — | — 
2309 |— 24 "EE Ws = 
2,337 M- 79 .— 259 42 42 
1,723 |—  42,— . 23 293] 203 
4425 + 215 t 6.781 ` 98 |5481 
707 = 31 -- 432 9:5 2 
| 
5,157 4+- 159 j — 57 51i 
1,102 T 171 — . 99 20 
| c 
245 |— 15 4- 277 6 6 
1,957 + 43 t erg Sh OM 
| 
175 —  6!— Ro — ET 
5,25 |- 9? — 241, 6-32 | 632 
6,092 ‘+ 730 — T7b | — 
3.346 M SX = 1.03] | 7326 | 7:26 
219 +- » | — 8 
433 i-- | 46 '— 169 9-89 | 9 89 
1347 I 118 43,375. 14g | — 
250 i— 17 |— 201, 7:23 | 7:23 
252 |— 22 A 396; 7 = 
104 — 4 18 7 7 
5,090 |— 332 i+ 37) 544| 54i 
1.306 |— 27 .— 669 ' — 26} 
OIL je 10 2,057) 15 15 
16,546 |— 313 -4-38,153 195 189 
426 |— 30 + 535 16 — 
9,354 |- 4,075 — 9-25 — 
— — — 52:574. 87 
1,357 4- 256 -4-92,663 28 28} 
2,672 + 33 +6819 29 26 
301 + 60 41,989 10 10} 
115|— 5 |— 230 | 4 4 
266 7 — . 7 7i 
1.168 j—— 34 + 166. 39 39 
6,624 |+- 272 |+ 3,662 | 108 96} 
2,130 H 32.) — zen sees 
10,687 4- 116 — 1.977 109 | 104 
1,2247 + 56 M- 521: 6-65 | 2:40 
37,030 H 2,466 193450 132} | 129} 
1 -+ 5 it 3 | 34 ANE 
100 — T4 — 
16,297 |+ 334 |— 2,871 183 | 181 
10,829 828 4.799 | 94 | 24 
16,163 | 457 4 2,564, 244| 24 
! 
131 + 230 -- 7 4| 9l 
3,478 d- 6 |4 1,773 60b | 59} 
i 
638 25 |— 311, 144 | 14 
1,516 262 |— ud E = 
1809 ‘4. 237 Ex 28} , 28} 
568 4 206 j— 6 13i | 13i 
1,126 |4} 114 4- 746 20:9 | 20-98 
587 |— 32 TUN = E 
4,662 |. 66 — 78 741 
5,644 L 280 --17,001 40 391 
040 [4 28 pns 18 18 
657 |4 438 --1,483  — — 
— — — 25 25 
1336 |— 26 |—7,984, — — 
183|— 8 ES E" -— 
647 |g— 30 — ' 841) — 
757 + 07 -1,997 , 12°68 | 12:45 
2392 — 97 lue 27 |147 
| 
823 i+ 18 |— 206 | 21] — 


q Train Miles. 


Ending 'receipts. 


1 otal 


— 


amem 
— 
= 


Accounts for past year. 


Passengers 
carried. 


ee 
274 May 31| 71,930 | 17,517,304 


— 
—— 


Mar. 31| 117,799 | 25,492,902 
, 31| 86,225 | 13,991,328 
,  91|235,258 | 47,839,500 
Dec. 31! 265,362 | 46,659,389 
Mar. 31, 64,261 | 12,355,958 
, 31| 14918 | 3,221,595 
?» 81 109,979 | 25,058,146 
Dec. 31,350,150 | 41,898,373 
Mar. 31| 10,983 | 2,308,721 
Dec 31| 24044 | 5,737,478 
Mar. 31| 74,132 | 16,277,418 
, 31| 13,899 | 2,557,054 
” $$1| 11593 | 2,697,072 
May 15| 60,573 | 16,367,911 
Mar. 31| 47,439 | 15,355,703 
May 31/ 907,494 | 226,948,200 
Mar. 81) 81,872 | 20,378,672 
„ 811 84,704 | 16,200,020 
»  81/128,722 | 30,964,254 
, 31| 25,328 | 6,385,466 
" 31| 7214| 1,908,850 
May 15! 14,908 | 4,874,199 
Dec. 31) 68,904 | 12,554,593 
Mar. J 340,368 | 75,734,083 
Dec. 81 572,822 | 124,043,239 
June 30; 79,004 | 11,171,515 
Mar. 31/1,274,660| 279,166,461 
Sept. 30, 11,399, 2,045,200 
June 30 680,357 | 99,846,735 
Mar. 31 7,362 | 2,060,712 
» 312112085 | 46,203,104 
4, 81] 85.531 | 8,174,003 
Mar. 31! 97,741 | 21,247,048 
, 81; 32,709 | 7,933,572 
„  81| 56,558 | 10,190,148 
Mar. 31 244,065 | 45,771,011 
Mar. 25 289,745 | 17,568,686 
,  25| 62,647 | 10,121,887 
Mar. 31| 52,004 | — 9,155,172 
Dec. 31. 15,065 2,880, 420 
Mar. 31; 43,823 | 8,331,038 
Mar. 31 122,881 | 35,502,836 
„ 31| 44432 | 9,440,369 


h Half-years’ figures. 


Car miles 
run. 


1,566,119 


2,492,149 
1,766,068 
5,331,007 
5,756,842 
1,202,330 

430,913 
2,497,169 
1,456,780 


— 


349,539 
896,045 
1,884, 137 
245,584 
316,754 


1,281,552 
1,091,586 


20, 766,722 


1,786, 390 


1,960,329 
3,022,844 


634,446 
198,415 


459,066 
2,244,344 


7,694,089 
12,231,779 
1,106,386 


25,591,028 
370,320 


204,740 
4,411,745 


798,029 
2,309, 439 
915, 481 
1,252,925 


5,486,150 


7,065,380 
1,157,451 


1,335,911 


353,297 
891,540 


2,556,854 
975,714 


1:08 
1:03 


|| 


875, 1:9 
*73 10:26 


96 10:49 


11:40 [11°18 


1:29 110-37 
1- 10°22 


87 | 9°58 
9:1 7:9 
:711; 7-838 


-——À 0] BÉ 


1:06 |10-62 


m — 


1:108/11:24 


a— — 


11°74 
7°36 


Receiptaper 
Pas | Car | Mileof 
senger.| mile. | track. 

*08 11°02 | 4,940 
1'1 51034 | 2,804 
1:47 |1171 | 2,912 
117 10:50 | 2,378 
1:23 |12:83 | 6,971 
1:04 | 8-30 | 1,460 
—  |10:57 — 
2-01 |, 6769 155,404 


Coat 


per 
car 
mile. 


5-93 


eo > 
— od» OI 
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NOTES. 


With regard to the report of the Departmental Com- 
mittee on the use of Electricity in Mines, it appears from 
a reply given in the House of Commons by the Home 
Secretary to Mr. Wedgwood, the Liberal member for 
Newcastle-under-Lyme, that it will, not be necessary to 
introduce legislation to give effect to the proposed new 
rules. These, says Mr. Churchill, can be established as 
special rules under the procedure provided bv the Mines 
Regulations Acts, and steps to this end will be taken 
without delay. The new rules, together with a full synopsis 
of the report, were given in extenso in last week's issue of 
the ELECTRICAL ENGINEER. 


The apprehension we expressed last week that the 
stringency of the new rules regarding the use of electricity 
in mines was likely to have a prejudicial effect has already 
been in some measure justified. At a Council meeting of the 
Durham Miners Association on Saturday it was decided, in 
view of the alleged danger in the use of electricity in mines, 
to ask the employers to cease working all coal-cutting 
machines by electric power. The Executive Committee at 
the same time were instructed to impress upon the Govern- 
ment the necessitv of withdrawing the use of electric power 
from underground working altogether, or only to use it 
under the most stringent precautions. This, of course, is 
carrying matters to extremes, for in many of the mines in 
this country there is practically no inflammable gas, and 
even where there is, there would be little risk of danger with 
proper insulation and grounding. Apart, however, from the 
purely electrical aspect of the case, the action suggested by 
the Durham miners would have a very disastrous effect on 
the coal industry, since it would impose an immediate check 
upon the output. 


With the issue of the reply of the Manchester Electricity 
Committee to the charges levelled against the department 
by Alderman Gibson, Chairman of the Manchester Gas 
Committee, it may be hoped that this rather unpleasant 
quarrel between two important branches of a great city 
Corporation may be brought to an end. In the Electrical 
Progress Sectiog of to-day's issue, we give a fairly full 
synopsis of the reply submitted to a joint conference by 
Mr. Howarth, Chairman of the Electricity Committee, from 
which it will be seen that the points raised by Alderman 
Gibson are dealt with in a very fair and moderate spirit. 
Without taking a partisan attitude, it seems to us that the 
Electricity Committee, without heat or venom, has com- 
pletely demolished the case of the Gas Committee, which 
appears to have been based on an imperfect assimilation 
of the facts. In concluding their report, the Electricity 
Committee observe, with great justice, that no good 
purpose can be served by one department criticising the 
other when only armed with incomplete and misleading 
data. “ That the Electricity Committee are selling below 
cost is not," says Mr. Howarth, “ supported by a vestige 
of evidence. That the Gas Committee are contributing much 
more in rate-aid than the Electricity Committee is true, 
but as Alderman Gibson stated at a recent Local Govern- 
ment Board inquiry, he quite agreed with the Electricity 
Committee’s policy in this matter, and disagreed with the 
policy exacted from his own committee.” Finally, the 
Electricity Committee declare that they have no desire to 


be at cross-purposes with the Gas Committee, and are 
anxious to work harmoniously with them. 


Some very outspoken comments on this dispute have, 
by the wav, been made by the writer on electrical topics in 
the Engineering Supplement of the ‘‘ Times." Gas, he says, 
has been an inveterate enemy of electricity in this country, 
not merely on its merits as a rival means of lighting and 
heating, but as a strongly intrenched vested interest. “ Of 
the earlier obstacles to the progress of electric lighting the 
possession of gas departments bv municipal authorities was 
by far the most difficult to remove. Engineers ready with 
their plans, manufacturers, prepared to build plant and 
apparatus, were kept waiting or made to move at a snail's 
pace compared with what the situation really justified, 
simply because local bodies wished to protect their gas 
monopolies to the last possible moment. Ever since there 
has been witnessed in many towns a disposition to make a 
spoilt child of the gas department and to treat the electrical 
department as an unwelcome stepson. Electric lighting and 
cooking have been deliberately stunted in their commercial 
growth, in order that gas might rot suffer by comparison. 
The policy is unfair to the industry and unfair to the public, 
and it is to be hoped that this Manchester protest against 
enterprising competition on the part of the electrical 
department will be one of the last of these unedifying 
incidents. It may not be many years before both these 
monopolies are disturbed by the coming of wireless trans- 
mission.” 

By a curious combination of circumstances three impor- 
tant developments in connection with the telephone are 
discussed in to-duy's issue of the ELECTRICAL ENGINEER. 
In addition to Mr. H. Lawes Webb's plea for a Telephone 
Authority as an alternative to State monopoly, papers are 
given detailing Major Owen Squier’s wonderful system of 
multiplex telephony, and Mr. Adams-Randall's remarkable 
adaptation of the automatic repeater by means of which 
the voice may be transmitted over distances of four or five 
thousand miles with the greatest ease. These two coinci- 
dental developments, each a marvel in its own way, seem 
likely to constitute a powerful argument in favour of Mr. 
Webb's proposal. Broadly speaking, he takes the view that 
nothing could be much worse for the future of the telephone 
than a State monopoly, and he gives figures to show how 
enormously the use of the telephone has developed in the 
United States under the stimulating influence of individual 
competition. 


Mr. Webb draws an analogy from the State working jof 
the telegraph. Notwithstanding the invention of multiplex 
telegraphy, automatic transmission and other vast improve- 
ments, all the Government has succeeded in accomplishing 
in forty years is to cause the working expenses per message 
to come out at a higher figure than they did in 1870 when 
the telegraph system was taken over. And in that forty 
years Governmental management, or mismanagement, has 
cost the country in sheer excess of expense over revenue 
upwards of £35,000,000. In these circumstances, urges Mr. 
Webb, why not create a body analogous to that which now 
administrates the Port of London, and let that Telephone 
Authority take over the business of the National Telephone 
Company and absorb the Post Office and municipal tele- 
phone staffs ? The financial operation involved is a large 
one, but it-is)certainly not one-of insuperable magnitude. 


186 


Dealing with the Bill for the better regulation of labour 
in Indian textile factories, which is now before a Select 
Committee of the Government of India, the ‘ Times " 
observes that “‘the circumstance which entirely altered 
the conditions of the Indian mill industry and made 
Government intervention imperative was the introduction 
of electric light into the mills. Up to that time the swift 
onset of night in the tropics had imposed a natural re- 
striction upon the hours of labour. With the advent of 
the electric light the mills at once began to work longer 
hours. It was the discovery that some of the Bombay 
cotton mills were working from fourteen to fifteen hours 
a day which raised the whole issue. The operatives never 
saw their homes in daylight. All their waking hours were 
passed at the mills.” 

No doubt there is a good deal of truth in the indictment, 
but it is scarcely fair to make electricity the scapegoat. 
The fact is, of course, that the conditions of work and 
social life are so radically different in India from those 
which obtain in this country, that it is difficult for people 
at Home to get a true perspective. Practically the whole 
of the native operatives are entirely illiterate ; they neither 
have, nor seek, any such forms of recreation as are enjoyed 
in this country, and their sole object in life is to save enough 
money in the shortest possible time to enable them to 
retire to their native villages and cultivate their own little 
plot of land. No one would seek, of course, to justify 
abnormally long hours of labour, but when the conditions 
obtaining in the Bombay cotton mills are alleged to be 
due solely to the introduction of electric lighting it is only 
fair to point out that the native operatives themselves 
were the first to welcome the opportunity of earning more 
money in a shorter period of vears and thus attain all the 
sooner the goal of every Hindoo of the artizan class, an 
allotment of his own on which he can raise enough produce 
to meet his very simple needs to the end of his days. 


— 


The lighting situation in the borough of Chelsea has 
assumed an aspect which, to say the least of it, appears 
to be very extraordinary. It seems that a few weeks ago, 
the Gas, Light and Coke Company, though their existing 
contract had still two years to run, succeeded in inducing 
the Borough Council to consider a renewal of the contract 
for another seven years. Quite by accident the Chelsea 
Electricity Supply Company learned that these negotia- 
tions were going forward, and very properly sought to put 
in a tender. This apparently did not suit the views of the 
Council, who had taken great pains to exclude any form 
of competition, and they gave the Supply Company six 
days in which to formulate a scheme for the whole of the 
lighting of the borough. Notwithstanding this handicap, 
the Supply Company prepared a scheme and duly sub- 
mitted their tender within the stipulated period, and their 
price, we are informed, was materially lower than that of 
the Gas Company. This, again, did not suit the arrange- 
ments of the Council, and without any further discussion 
with the Supply Company, a seven years' contract with 
the Gas, Light and Coke Company was entered into and 
signed. 


The Chelsea Electricity Supply Company promptly pro- 
tested against this extraordinary arrangement as detri- 
mental to the interests of the ratepayers as well as mani- 
festly unfair to themselves.  ' As competitors for the 
public lighting," they pointed out, “ this company was not 
allowed a fair opportunity of tendering on equal terms, 
and also, and principally, as one of the two largest rate- 
payers in the borough it is considered that by discouraging 
competition, the company's interests and those of their 
fellow ratepayers have not been properly considered. The 
company has never asked for any preference, but if any 
were to be accorded it surely should have been in favour 
of such a very large ratepayer." They urged that in future 
they should be allowed to tender for the street lighting 
on equal terms with the Gas, Light und Coke Company, 
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and asked, reasonably enough, that in regard to coming 
contracts, the general requirements of the Council should 
be clearly stated, that a reasonable time should be allowed 
to enable both parties tendering to prepare details of a 
scheme, that the tender should be for a definite term of 
vears, and, finally, that neither party should be given the 
advantage of prematurely terminating a contract already 
entered into at a higher price, 

So far as the published reports of this remarkable business 
are concerned, the action taken by the Borough Council 
seems to have been wholly unjustifiable, and the ratepayers 
of Chelsea, as well as the Electricity Supply Company, 
have a right to demand a full explanation. The questions 
to which, in the interests of their own reputation as a 
Council, clear and definite replies should promptly be 
forthcoming are these: If the arrangement with the Gas 
Company (admittedly a costly one) had still two years to 
run, why, in circumstances so full of mystery (we will use 
no harsher term at the moment) was a new seven years’ 
contract discussed ? If the existing contract was to be 
determined, why, in the interests of the ratepayers, was 
the Electricity Company not asked to compete * When 
the Electricity Company got wind of these amazing pro- 
ceedings, why was every possible obstacle placed in the 
way of their tendering ? When the Electricity Company 
did tender, and their price was found to be lower than that 
of the Gas Company, why was the Gas Company's tender 
accepted and the Electricity Company's tender rejected ? 
It may be that the Council has a satisfactory reply to 
offer to each and all of these queries, and if that is so 
we can only urge them, in their own interests, to put their 
case forward at the earliest possible moment. There is, 
of course, a much wider question involved in this particular 
matter than the domestic arrangements of the Chelsea 
Borough Council. Electricity can always fight gas on fair 
terms, but where gas is given the preference in circum- 
stances so curious as those in Chelsea the inference likely 
to be drawn by “ the man in the street " is one which is 
distinctly unfair to electricity. 


The circumstances which brought about last week's dis- 
tinguished gathering of members of the Royal Society to 
do honour to Sir William Crookes at Burlington House are 
very interesting. Some time ago the famous electrician 
and scientist gave a sitting for his portrait to Mr. E. A. 
Walton, a member of the Royal Scottish Academy, who 
had already made a brilliant reputation for portrait work. 
The picture was exhibited in London at the gallery of the 
Society of Portrait Painters and aroused considerable 
attention. Later on it was shown in Edinburgh, and more 
recently in the Fitzwilliam Museum at Cambridge; and 
it was while it was being exhibited there that certain 
distinguished colleagues of Sir William Crookes, including 
Professor Pope and Professor Meldola, hit upon the happy 
idea of acquiring the painting for the Royal Society. Lord 
Avebury acted as treasurer of the subscription fund, about 
a hundred and thirty Fellows of the Society and many 
other friends responded promptly to the appeal which was 
issued, and the sequel was the presentation on Friday 
last. 


There is something almost uncanny about the way in 
which certain stories, once sent on & journey round the 
world, come home again to enjoy the boundless hospitality 
accorded to something entirely novel. Nearly a year ago 
[ELECTRICAL ENGINEER, Vol. XLV., No. 17, p. 540] there 
appeared on this page a note on electrocution for eggs, 
in which it was mentioned that electricity, which had 
solved so many of the world's great problems, had at 
length come to the rescue of the egg—-not the new-laid 
egg, nor the fresh egg, but the mere Egg. Reference was 
made to the marked change undergone in the nature of 
the egg on its being placed in cold storage, and the writer 
went on to say that the United States, to which we owe 
the sweet boon of the electric chair for criminals, had 
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brought this principle of electrocution to bear upon the 
egg. Mr. T. H. Yawger, Superintendent of the Electrical 
Department of the Rochester Railway and Light Company, 
had, it was recited, evolved the theory that when the exg 
was placed in the refrigerator it was slowly frozen to death, 
and that therein lav the true cause of the loss of its natural 
characteristics, To remedy this loss, Mr. Yawyer tried the 
effect of passing a current of 500 volts through the egy 
before storage, and he found as the result of carefully tested 
experiments, that the electrocuted egg was able to main- 
tain its flavour unimpaired for an indefinite period. During 
the past ten months the storv of this experiment, told in 
almost precisely. the same words, has reached us from 
Australia, New Zealand, India, the Straits Settlements, 
China and South Africa; and in the course of the past 
week it has found its way into several London newspapers 
and a whole host of provincial journals. But on this occa- 
sion, While the general wording remains the same, the 
experiment is attributed to a French scientist ! 

The Dundee Town Council has been discussing the 
respective merits of gas and electricity in connection with 
the lishting of King Edward-street, and gas has come off 
second best. »Councillor Calderwood, of the Lighting Com- 
mittee, had caused a standard to be erected in front of the 
City Hall fitted with gas lights. These were greatly admired 
till it was found out that the cost of gas was 22s. 6d., while 
for a similar period electric light of equal brillianey would 
only cost 7s. 6d. Despite this object lesson, several Coun- 
cillors still advocated gas, and urged. that electricity wis 

‘liable to go out at most inopportune moments.” Alderman 
Calderwood said that might or might not be so, but why 
should they squander money on gas when electricity was 
one-third the price ? In the end electricity carried the day, 
and it was advised that the vas be retained as a standby 
only to be used in cases of emergency, 
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dll communications intended for the Editor should be addressed 
** Tue EDITOR, 149, Flest Street, London, E.C. Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 


The Editor is not responsib!e for, nor does he necessarily endorse 
opinions advanced by correspondents. 


LONG DISTANCE TELEPHONY. 
To the Editor of the ELECTRICAL ENGINEER. 


NiR, —Absence. from London caused me to miss the 
discussion on Major O'Meara's paper on the loading of 
long telephone lines, but it may not be too late to add a 
few particulars thereto. 


[see that doubt exists as to when Mr. Oliver 
Heaviside's investigations. were first translated into 


practical action. Mr. Heaviside discussed two methods 
of improving the efhcieney of long-distance lines, (1) 
bv leaks (which was not. new); (2) by reducing 
resistance and increasing inductance. The former plan I 
tested practically in 1888. when erecting the first trunk 
lines through Fife for the purpose of bringing Dundee and 
Aberdeen into communication with the Scottish southern 
svstems. The line from Stirling to Dunfermline and thence 
on to Burntisland was furnished with weatherproof shunt 
coils at every half mile, this section bemg approximately 
midway between Edinburgh and Glasgow and Dundee. 
The line spoke quite well over the longest distances which 
could then be brought into circuit, about 200 miles, 
roughly, but not appreciably better than it did on a wet 
dav without the shunts. It was, of course, an early obser- 
vation —anterior to Mr. Heaviside’s work —that long 
lines spoke better in damp than in dry weather, the 
uniform leakage due to wet insulators being decidedly 
better than very high insulation; at least, for the distance 
then practised. 
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It chanced that Lord Kelvin, then Sir William Thomson, 
asked me soon after the coils were fitted if anything had 
been done in this direction, and was delighted and very 
much interested on hearing about the Stirling-Dunfermline 
trunk, about which he made minute enquiries. He then 
spoke of the inductance theory, mentioning Mr. Oliver 
Heaviside’s name with much appreciation, although I am 
not sure that the paper on the subject had then appeared in 
print. 1 had, however, previously heard of the theory in 
some way. Lord Kelvin said that probably a practicable 
way to apply the inductance method would be to insert 
coils at intervals along a line. lf I am not mistaken, Mr. 
Heaviside did not himself suggest loading lines with coils 
till the first volume of “ Electro-Magnetic Theory " ap- 
peared in 1893. 

The copper wire with which the trunks were run provided 
speaking good enough for existing purposes, and I did not 
think it worth while, especially in. view of the negative 
results obtained from the snunts, to trouble about inserting 
coils on anv of the lines. But Mr. Heaviside’s labours did 
save the National Telephone Company a little money on 
one occasion by preserving in use an iron wire that would 
otherwise have been scrapped. Selkirk was originally 
joined to Galashiels by a single No. 11. galvanised iron 
junction wire about six or seven miles long. When the 
copper metallic circuit trunks were extended from Edin- 
burgh to Galashiels and Hawick in 1889 it became necessarv 
to turn this into a metallic cireuit in order that Selkirk 
might use the trunks to best advantage. This was done by 
running a No. 14 copper alongside, and crossing it every 
half-mile with the iron, so that the loop was half copper and 
half iron in alternate half-mile lengths. Of course, the iron 
brought resistance with it as well as inductance, but 
mixing it with copper enabled it to be used over the longest. 
lengths then available, which a loop composed wholly of 
No. 11 iron could not have been without notable disadvan- 
tage to the speaking. P 
> Both this line and the shunted Dunfermline trunk were 
still at work when I resigned from the National Telephone 
Company in 1890. I understand that the foreman, Mr. A. 
Maclean, who erected the shunts, is still with the company, 
and will surely recollect them. The Selkirk compromise, 
I learnt two or three vears ago, was well remembered bv 
Mr. C. M. Gardner, who was local manager in the Galashiels 
district in 1889. The sale of thc trunks to the Post Office, 
where inductance for telephone lines was not then believed 
in, put a stop to such experiments ; but I think I have said 
enough to show that Heaviside was not, in the early days, 
ignored entirely by engineers of his own nationality. 

I am, Sir, vours, ete., 
A. R. BENNETT. 

Queen Anne's-chambers, Westminster, S.W. 


BRITISH MANUFACTURERS AND THE 
PANAMA CANAL. 


In connection with contracts for machinery to the value 
of some £600,000 for the locks of the Panama Canal, the 
agent of the Canal Commission has been instructed to call 
the attention of nine manufacturers in England, five in 
Scotland, and one each in Germany, Austria, Belgium, 
and Holland to the specifications which will be published 
within the next few weeks. The material wanted consists 
of machines for operating the gate valves in the locks, and 
six emergency dams, which will form the principal feature 
of the safetv appliances of the locks. The machinery for 
operating the gate valves and cylindrica! valves will con- 
sist of rising stems fastened to each valve and operated bv 
means of an electrical motor. There will be required 116 
machines, motors and switches for operating the Stonev 
gate valves; and 120 machines, motors, and switches for 
operating the cvlindrical valves. 


In consequence of the death of Mr. J. Wylie Nisbet, 
M.LMech.E., chairman of the Junior Institution. of 
Engineers, the reading of the paper before the Institution 
on " The Construction of the Royal Automobile Club 
Building," by Mr. S. Bylander, has been. postponed. tall 
Friday, February 21. 
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PROFESSIONAL PORTRAITS. 


No. V.—Sir William Ramsay, M.A., LL.D., D.Sc., 
Ph.D., F.C.S., F.R.S., K.C.B. 


By P. F. Morre.ay. 


Sir Wiliam Ramsay was born at Glasgow, October 2, 
1852. His grandfather was a very prominent chemist in 
his day, and founded, in 1800, the Glasgow Chemical 
Society, of which he became the first President. His 
father was a civil engineer, and brother to Sir Andrew 
Crombie Ramsay, who was President of the Geological 
Society, 1862-1864, and President of the British. Associa- 
tion, 1860, and his mother was Catherine Robertson, the 
daughter of Archibald Robertson, M.D., who practised in 
Edinburgh, and who was the author of two well-known 
handbooks for students entitled “ Colloquia Anatomica ” 
and ‘‘ Colloquia Chemica.” He married, in 1881, Margaret, 
daughter of George Stevenson Buchanan, by whom he has 
one son and one daughter. 


to afford more extensively advantageous returns and of 
which he was destined to become the leading exponent in 
his country. This recognition attaches to him by reason 
of the laborious, indefatigable, researches which he carried 
out mainly in conjunction with Professor Sydney Young. 
and the admirable results of which have been chronicled 
in all the leading scientific publications of the time. 

During 1894 he and Lord Rayleigh discovered the 
element argon, one-and-a-half times heavier than air, the 
existence of which had, during the year 1785, been first 
suspected by Henry Cavendish (1731-1810), but which had 
not subsequently attracted attention. Their joint discovery 
was first made known publicly at the British Association 
meeting held at Oxford, and naturally attracted universal 
attention, for, as Professor Thorpe remarked, it introduced 
altogether novel considerations into the discussion of such 
questions as the nature of chemical affinity and the rela- 
tions of the chemical elements to one another. 

In the year following, 1895, he obtained, from a mineral 
called cleveite, another gaseous element, helium, which 
latter had first been recognised in the sun during the eclipse 
visible in India, August 18, 1868, but which was absolutely 
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At an early age he entered the Glasgow Academy, and 
remained there until his fifteenth year, when he was 
received at the Glasgow University. There he commenced 
his first studies in chemistry under Professor Anderson, 
while at the same time following laboratory work under 
Mr. Tatlock, a well-known analyst of the time. Four 
years later (1871) he went to Tübingen, to study chemistry 
under Professor Fittig, and from the time of his graduation 
there as Ph.D. in 1872, up to tbe year 1874, he acted as 
chief assistant to the “ Young" Chair of Technical 
Chemistry in Anderson College, Glasgow, which he left to 
occupy, until 1880, the post of Tutorial Assistant in the 
Chemical Department at Glasgow University. In 1880 he 
was appointed Professor of Chemistry in the University 
College of Bristol, becoming Principal of the same college 
one year later, and retained both posts until 1887, when, 
upon the resignation of Professor Williamson, he was 
elected to the Chemistry Chair in University College, 
London. 

Professor Ramsay did not long continue investigations 
in the field of organic chemistry with which his name was 
at first identified, preferring to enter the then rew branch 
of physical chemistry which he justly thought was likely 
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unknown in terrestrial matter. That solar discovery was 
the joint work of Sir Edward Frankland, English chemist 
(1825-1899), and of Sir Joseph Norman Lockyer, English 
astronomer, and they had been able to accom- 
plish it solely through the spectroscopic method initiated 
by the French astronomer, Pierre J. C. Janssen. The 
discovery of helium resulted from a number of investiga- 
tions which Sir William carried out in the expectation of 
finding a substance containing argon (meaning idle) 
combined with other elements, and of thereby ascertaining 
more information regarding its chemical properties. The 
spectrum of the gas which he obtained from cleveite 
proved to contain argon as well as a yellow line hitherto 
unknown, and when Sir William Crookes was asked to 
pronounce upon it, he confirmed the fact that this yellow 
line was identical with that discovered through the re- 
searches of Janssen, Frankland, and Lockyer. Helium has 
since been found in several waters and in other minerals 
generally containing either thorium or uranium. It is the 
next lightest gas to hydrogen, and proves to be the most 
difficult of all gases to liquefy. The latest figures given 
for it by Professor Kammerlingh Onnes, of Leiden, who 
has succeeded in liquefying it, are; boiling point, 44 
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degrees ; critical temperature, 5] degrees Cent. absolute ; 
critical pressure, 24 atmospheres. 

Professor Ramsay has since discovered, in conjunction 
with Dr. Morris W. Travers, during 1898, three more 
gaseous elements which were called neon (new), krypton 
(hidden), and zenon (strange), and he has also found, along 
with Mr. Frederick Soddy, that radium, in its apparent 
disintegration, actuallv evolves helium. The discovery of 
the new elements, which differ from all others in so much 
that they cannot form compounds with one another or 
with other known elements, was deemed so important as 
to call for especial mention of the fact by the eminent 
chemist, M. Berthelot (1827-1907), before the Paris 
Academie des Sciences, and it will be interesting to note 
that in Chapter VIII. (pages 234-269) of the third edition 
of " The Gases of the Atmosphere," Professor Ramsay 
shows that the amounts of these rare inactive gases were 
found to be, approximately, as follows :— 

In crude argon. In air. 
Helium, 1 part in 2,300 lpartin 245,300, by volume. 
Neon, 1l part in 757 = 1 part in 80,800 _,, 
Krypton, l part in 200,000 1 part in 20,000,000 2 
Xenon, l part in 1,700,000 1 part in 170,000,000 ,, 


At page 113 of “ The Experimental Study of Gases," by 
Dr. Morris W. Travers, London, 1901, we find the atomic 
weights of the above-named to be as follows: Helium, 
3:96; Neon, 20; Krypton, 82; Xenon, 128. 

During 1903, Sir William Ramsay and Mr. F. Soddy 
made the very important discovery that helium is developed 
by a spontaneous change in the radium emanation, and, 
four years later, Sir William and Mr. Cameron further 
proved that neon and argon are likewise produced from 
radium emanations. Other results obtained by these 
investigators in the same channel are detailed through the 
chapters treating of the general phenomena of radio- 
activity and of the transmutations of radio-active sub- 
stances in the treatise just issued by G. W. de Tunzelmann. 

Professor Ramsay held the Presidency of the Bristol 
Naturalists’ Society from 1884 to 1887, and was also 
President of the Chemical Section of the British Association 
Meeting held at Toronto during 1897. He is a Fellow of 
the German Chemical Society, as well as of the Royal 
Medical and Chirurgical Society, of the Pharmaceutical 
Society, of the Chemical Society, London ; of the Physical 
Society, of the Royal Society of London, and of the Physical 
Societies of Manchester, Rotterdam, and Philadelphia. He 
is a member of the Royal Academies of Berlin, Holland, 
Ireland, Bohemia, Turin, Stockholm, Leyden, Rome, St. 
Petersburg, Roumania, Vienna, Norway and Sweden, and 
of the Academies of America, Geneva, Frankfort, and 
Mexico. During 1895 he was decorated an officer of the 
Legion of Honour, and he has since been made a com- 
mander of the Crown of Italy, as well as Foreign Member 
of the Institute of France. He is an honorary LL.D. of 
Glasgow and of Birmingham, also an honorary D.Sc. of 
Dublin, Oxford, Cambridge, Liverpool, and Columbia ; 
likewise, Ph.D. of Tübingen and Krakau, M.D. of Heidel- 
berg and Jena, and was created K.C.B. in 1902. 

He has since divided with Lord Rayleigh the Hodgkins 
prize of $10,000, offered by the Smithsonian Institution of 
Washington D.C., as well as the Lecompte prize of 50,000 
francs awarded by the Paris Académie des Sciences, and 
he has besides received the Barnard Medal of the American 
Academy, the Davy Medal of the English Royal Society, 
the Longstaff Medal of the English Chemical Society, the 
Le Blanc Medal of the French Chemical Society and the 
Hoffmann Medal of the German Chemical Society, in ad- 
dition to the great Noble prize for chemistry given during 
tbe year 1894. 

Nearly all leading English and foreign scientific publica- 
tions have at different periods received contributions from 
him, and he is also the author of three text-books on 
chemistry and of numerous other separate works, of which 
the most important are: ‘‘ Argon, a New Constituent of the 
Atmosphere," “ Atomic Volumes," “ The Critical State 
of Gases," “ Helium, a Constituent of Certain Minerals,” 
" Neon, Krypton and Xenon, Three New Atmospheric 
Gases," “The Discovery of the Constituents of Air," 
“ The Gases ot the Atmosphere, the History of their Dis- 
covery " (third edition, 1905), “ Experimental Proofs of 
Chemical Theory," “ System of Inorganic Chemistry," 
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“ Position of Argon and Helium Among the Elements.” 
The different editions of his works are detailed in the 
catalogue of tbe British Museum. Sir William is likewise 
the author of a translation of a paper by the well-known 
chemist, Van’t Hoff, treating of the nature of solutions 
which attracted world-wide attention, and, during the year 
1908, he published a volume of biographical and chemical 
essays, most of which had been delivered as lectures or 

ublished as magazine articles during the previous 25 years. 

he Chemical Essays treat of the early days o1 chemistry, 
and cover the Becquerel, Radium, and other investiga- 
tions ; and the Biographical Essays embrace full accounts 
of Boyle, Cavendish, Davy, Graham, Jos.Black, Lord Kelvm, 
and M. Berthelot. 

The accompanying photograph of Sir William Ramsay, 
taken in bis laboratory, places before us a man of singularly 
agreeable personality. He is of very good height, strongly 
developed, with a well poised head, carrying regular features 
wherein are set bright keen eyes ever conveying with ‘bem 
a look of frankress and of extreme geniality. This latter 
has alwavs been recognised as one of his chief attributes, 
and would alone have secured for him great popularity, 
awakening, as it docs, in all an ur bounded flow of true 
sympathy. In manner he is very deliberate, and when on 
the platform delivers so very methodically and so very 
clearly the results of his intricate researches that they are 
readily comprehended by all those within his hearing. As 
a teacher he has been markedly successful ; and from his 
unusually large following of both male and female students 
have always been heard loud praises of his painstaking 
methods. Much is, likewise, said of his capacity for in- 
stilling into his hearers the well-seasoned enthusiasm that 
apparently attaches to all his doings. One of his critics 
said he possessed remarkable dexterity in the manipulation 
as well as in the arrangement of the delicate and complicated 
apparatus which many of his experimenta required. He 
has travelled extensively, is a keen observer, and has 
become so familiar with French and German as to be able 
to give, as he did, in those languages the account of his 
discoveries which had been asked for by the Paris and 
Berlin Chemical Societies. 
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NEW TYPE OF METAL FILAMENT. 


A method of producing an incandescent filament from 
powders which are not readily made into filament form by 
ordinary methods is the subject of a patent which has 
just been granted to Mr. Orlando Thowless, of Newark, 

ew Jersey. A hollow cylinder of a ductile metal, such as 
aluminium, is packed with metallic tungsten in powder 
or with powdered tungsten and powdered oxide of thorium 
intimately mixed. After the air or gases are exhausted 
the packed cylinder is drawn down as though made of 
solid metal to the requisite filamentary diameter. The 
result is a tubular shell of aluminium containing all through 
its interior a dense, uniform, continuous conductive core 
of highly refractory material. The filament is then cut 
and formed into the proper shape for electric incandescent 
lamps, after which the aluminium part is removed by the 
passage through it of an electric current or by means of 
suitable solvents. This may be done after the filament is 
mounted in the lamp bulb during the process of exhaustion, 
following which the filament may be raised to a very high 
temperature for the purpose of making a still closer union 
of its particles. 


LARGE ORDER FOR TITANIUM RAILS. 


The New York Central Lines have ordered 41,500 tons 
of titanium Bessemer rails for 1911. In addition,. they 
have specified the use of 1% of the 10% titanium alloy 
(or equivalent titanium), which will, therefore, require 
more than 400 tons of the 10% allov. The strength of the 
titanium content may be increased to 1595, thus requiring 
a proportionately smaller quantity of alloy, but, in any 
event, this requisition will make the largest single order 
ever placed for alloy steel rails. This large order is of par- 
ticular interest in view of earlier rumours that no more 
titanium rails would be used. 
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AN ELECTRICAL FIRE-DAMP DETECTOR FOR 
MINES.* 


The Catalytic Property of Platinum. 


By Gror@e RALPH. 


One scarcely need apologise for bringing a paper on 
electrical devices of any description pertaining to mining 
work before an Institution meeting at a great mining 
centre such as Newcastle-on-Tyne, and although the ap- 
paratus to be described has been noticed in the technical 
press, the local committee thought it would be of interest 
to have a demonstration given of its working. 

The original intention was to merely give a demonstra- 
tion, without a paper, but it was subsequently thought 
better to prepare a short descriptive paper in 
addition. | 
« The principle upon which the fire-damp 
detector is based is the well-known catalytic 
property of platinum, or in other words, on 
the fact that platinum and some other sub- 
stances increase in temperature in the pre- 
sence of hydrogen. Methane, Marsh Gas, or 
Fire-Damp, to give it the popular name, con- 
tains a large proportion of hydrogen, the 
chemical formula being CH,. It is a very 
light gas, and highly explosive when mixed 
with air in certain proportions, and is present 
to a greater or less extent in nearly all coal 
mines. It may be stated here that a mixture 
of fire-damp and air is not explosive when 
less than 6% of fire-damp is present, except 
when the air has a quantity of fine coal dust 
in suspension, when 2% (or even somewhat 
less) of fire-damp, will form an explosive 
mixture. 

This property of platinum has been proposed 
many times by various people, for detecting 
fire-damp, and the device best known to 
mining men is that of Dr. Liveing, who des- 
cribed it to various Institutions somewhere 
between 1880 and 1890. This device will be 
referred to later on. 


The detector shown here to-night consists of 
two springs, each fixed rigidly at one end, 
while the free ends overlap slightly. Each 
springis composed of two pieces of dissimilar 
metal, steel and brass for example, having 
different coefficients of expansion. On heating 
such a spring, it bends or curves due to the 
greater expansion of the brass. 


Below these springs are disposed coils of fine 
wire, which are heated by a current flowing 
through them, in series with a glow lamp of 
suitable candle-power. One coil is of pure 
platinum and the other of some metal which 
has no catalytic property. 

The platinum is maintained constantly at a 
temperature which may be a very dull red or 
thereabout, the reason for which is that in a 
heated state, platinum is more sensitive to 
catalytic action. 

Under normal conditions, ' both springs 
curve upward equally, and do not make con- 
tact with one another. Any variation of 
atmospheric temperature affects both equally, 
also any variation, within limite, 'of the line 
voltage and consequent variations of current. 

If, however, fire-damp be present in the air, the platinum 
coil will increase in temperature and thereby cause the 
spring above it to curve upwards to a sufficient extent to 
come in contact with the other spring. Contact between 
these springs establishes a circuit through a small solenoid 
magnet, which, on being energised, actuates indicating or 
cut-out gear. 

The detector is sufficiently sensitive to operate with 
2% of fire-damp, but may be set for any greater percentage 


* Paper to be read at the Newcastle Local Section of the Institute of 
Vlectrical Engineers, February, 1911. 
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desired. It is suitable for use on d.c. or a.c. circuits, and, 
as the box containing it is only about 12 in. x 3 in. x 3in., 
it takes up very little space and is adapted thereby to be 
fixed near the roof where the gas, owing to its lightness, 
will collect. 


. The detector box is provided with-openings covered with 
fine mesh gauze, as in a safety lamp, to admit the sur- 
rounding air, without being capable of transmitting flame. 

It has been found by tests that with a gradual accumula- 
tion of gas, the detector will operate within about 7 sec. 
of 2% being reached, while should a sudden inrush of gas 
occur from a “ blower," 6% will cause it to operate in 
about the same time. 

The platinum heater can be replaced if this should be 
necessary at any time almost ‘as readily as replacing a 
glow lamp in its holder, and the form of the platinum 
contacts on the springs is such that there is no proba- 
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bility of fine coal dust accumulating sufficiently to 
prevent contact being established. The current consumed 
is about ‘6 to ‘7 ampere, and three connecting wires 
are necessary. The detector box is locked so that it 
cannot be tampered with. | 

It was originally designed for use in conjunction with 
suitable automatic cut-off gear, to interrupt the supply 
of current to a motor or other circuit before the surrounding 
atmosphere reached a dangerous condition, thereby ren- 
dering possible the use-of open motors with an equal or 
greater degree |of-safety_in( situations which would other- 
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wise call for the use of flame and explosion-proof motors. 
As is well known, total enclosure reduces the output of a 
motor very greatly, for a given temperature rise; the 
reduction varying from 20°, up to 70°%, according to size. 

For many purposes, such as portable electrically driven 
pumps, compressors, haulage gears, ete., weight and size 
are of importance, apart from the question of cost, and the 
use of such detecting and cut-off apparatus will render the 
employment of the lighter and cheaper motor possible. 

There is always the risk, too, of a careless or ignorant 
attendant neglecting to replace or properly secure the 
covers of a totally enclosed motor, after opening the same 
for examination or cleaning, which might result in 
disastrous consequences. 

By means of a suitable switch gear, the re-starting of a 
motor protected by the fire-damp cut-out is rendered 
impossible to the ordinary attendant after the detector 
and cut-out have operated, as it is necessary for some 
responsible person he has the key of the cut-out box to 
be summoned to unlock the box and reset the solenoid 
core. Such responsible person would, of course, examine 
the place for gas and see that it was made safe before 
switching current on again. 

The apparatus brought here for your inspection to-night 
is so arranged, though since this was made various small 
details have been modified and improved. 

The idea of employing a fire-damp detector in con- 
junction with motor control gear is due to Mr. Alderson, 
who was, previous to his going to Johannesburg, engaged 
in mining electrical work in this district. 


T 
T 

Before p ing to give the demonstration, mention 
should be made of another and wider field of application 
for the firedamp detector. That is, it can be employed to 
act as a continuous inspector for fire-damp, and to indicate 
the fact of ita presence to some remote place, such as the 
shaft bottom or even at bank. 

Such indication is given by lighting up a red danger 
lamp and ringing a bell, which will continue to ring until 
attention is given. A bell can also be arranged to ring 
inbve when the detector is placed, if required, to give warn- 
ing to men in the vicinity. With a suitably constructed 
cable, any fall of roof which may damage the cable, cin 
scarcely fail to give notice at the indicator, either that 
the circuit is interrupted, or by actuating the danger 
signal. 

The indicator is on somewhat similar lines to the cut-out 
gear, in that both contain a lamp in series with the detector 
coils. and a small solenoid switch. 

The effect of the detector acting, due to the presence of 
gas, 1$: Ist, the current is cut off from the detector coils 
and the indicator lamp goes out and remains out; 2nd, 
the danger lamp lights up and remains lighted ; 3rd, the 
bell rings and continues to do so, by reason of the solenoid 
core having lifted, and having broken circuit between two 
contacta, and having established a circuit between other 
two contacts. 
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Although the detector springs will separate very shortly 
after the current is cut off from its heating coils, the 
solenoid at the indicator remains energised. 

The indicator may be arranged for any number of detector 
circuits, a lamp and solenoid being provided for each 
detector, while the red lamp and bell are common to all. 
The fact of any lamp going out shows which district in the 
mine is affected. Should a lamp go out without icis 
the alarm year, it is an indication that there is a break in 
this lamp, cable, or detector. 

It may so happen that the accumulation of fire-damp 
is only temporary, and that it will soon be dispersed by 
the air current. This fact may be ascertained at the indi- 
cating tion by resetting the core of the affected solenoid. 
If gas should still be present at the detector, it will act 
again in the course of two or three minutes, and steps 
should be taken to have the place examined and measures 
taken to remove the gas. 

It is believed that the adoption of such apparatus would 
minimise the risk of explosions from accumulations of fire- 
damp, whatever may have been the immediate causes of 
firing the explosive mixture in the many terrible accidents 
which have occurred recently and in former years. 

If the existence of dangerous conditions were brought 
to the notice of the officials responsible for the safety of 
the mine at once, there is no doubt that all possible means 
would be taken to ensure safety. 

Previous mention has been made of Liveing's Fire-damp 
Indicator, with which most mining men 'are acquainted. 
It is understood that this apparatus frequently gave 


erroneous measurements of the percentage of gas, and for 
that reason, it was not largely used. It was a photometric 
arrangement for comparing the relative luminosity of two 
platinum wires, heated by current. generated by a small 
portable magneto machine. One wire was sealed up in a 
glass tube, the other being enclosed in a gauze cylinder. 
The inherent defect in this instrument was the fact that 
the resistance of the platinum wire exposed to the atmos- 
phere, increased in time and, therefore, continually altered 
tlie zero point. 

Several mining officials have expressed the fear to the 
author that the same objection may in time render the 
detector described to-night inoperative. This fear, however, 
is without foundation, as there is this essential difference 
between the two detectors. While in Liveing's the relative 
luminosity was compared, in this other form, the relative 
temperature is the actuating principle. It so happens that 
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the luminosity of heated platinum increases at an enor- 
mously greater rate than the temperature, it being stated 
in one text-book that at 2,600? F., 40 times more light is 
emitted than at 1,900? F., that is, for 3794 increase in 
temperature, 4,000% more light is obtained. An increase 
in resistance of the platinum wire may, and probably will, 
take place, but the resistance of tlus wire is only a small 
portion of the total resistance of the circuit, the glow lamp 
being at least 10 times more, so that any increased resis- 
tance will not be prejudicial. In fact, it will have the effect 
of rendering the detector slightly more sensitive to gas, 
for although the current will be reduced by a very small 
percentage, the voltage across the terminals of the coil 
will rise, and more watts will be absorbed in the eoil than 
before. It is probable, however, that the non-catalvtic 
heating coil will also increase in resistance to a certain 
extent, and thereby maintain the balance of heating effect 
for a long period. 

The corrosive action of the warm, moist air of the mine 
is a factor to be reckoned with, and has been carefully borne 
in mind in designing the details, but the fact of both the 
detector box and the cut-out or indicator box being main- 
tained in a heated condition—the former by the heating 
coils, the latter by the lamps—tends to evaporate any 
moisture and to keep the parts dry. 

The point to which attention is specially directed is that 
the detector is capable of acting, either with motor cut-out 
gear. or with indicating gear, before the atmosphere sur- 
rounding it reaches a dangerous condition, and thus gives 
time to avert serious consequences. . 

Several mining people have expressed the opinion to 
the author that what is wanted is a portable detecting 
device. With all due deterence to them, they already have 
portable detectors in their ordinary safety lamps. What 
seems to be necessary 1s that, instead of inspection of various 
places once a day by the men appointed for this duty, a 
continuous inspection throughout the 24 hours should be 
possible: this is attained at all places where the detectors 
are fixed, and the result of such inspection is immediatelv 
notified to some responsible person at a distance. For 
although the men working at the coal face have clear 
indication of the fact of gas being present given them by 
their safety lamps, from all one hears from enquiries made 
after an explosion, such indications are frequently either 
unnoticed, or ignored, by the workmen. 
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IMPERIAL COLLEGE OF SCIENCE. 


The governing body of the Imperial College of Science 
and Technology, in their third annual report, make the 
following references to the Department of Electrical 
Engineering in connection with the City and Guilds College : 

Messrs. C. G. Hawes and R. A. Mack, two third year 
students, have carried out an investigation under the 
direction of Mr. W. E. Robson on the “ Main and Auxiliary 
Flux Distribution in Interpole Motors." 

Further experiments on Admiralty Search Light Carbons 
were made in the summer vacation by Messrs. J. Holling- 
worth and J. R. A. Willey, and the work has been continued 
during the session. 

Mr. J. T. Irwin has designed and perfected a new form 
of magazine camera for taking oscillograph records, as 
well as a new instrument called "* The Optiphone " for 
showing the wave forms of electric currents produced in 
microphone circuit by speech. This instrument was shown 
at the Exhibition of Scientific Apparatus, held in December 
last by the Physical Society of London, and also by request 
before the Dick, Kerr Engineering Society at Preston, and 
the Rugby Engineering Society. 

By the aid of Mr. Irwin s Hot Wire Oscillograph a 
research was carried out by Messrs. A. W. M. Mawby and 
L. C. Pocock, third year students, on the “ Voltage Wave 
Forms produced by Magnetos for Petrol-Motor Ignition," 
the results of which were published in a lecture at North- 
ampton in February, 1910, by Mr. D. C. M. Hume, a 
former student of the college. 

Dr. H. F. Haworth is engaged 1n investigating the 
rectification of extra high-pressure alternating currents by 
gaseous discharges in. vacuo, and in connection with this 
has devised and constructed an automatic mercury pump 
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which has no moving parts, except mercury. The mercury 
moves in a vacuum, so does not mix with air, and there 
are no joints on the high vacuum side, except to the 
apparatus being exhausted. 

Two other researches are in progress under the direction 
of Professor T. Mather, viz., on “ The Magnetic Properties 
of Certain Special Steels,” and “ The Heating of Wires and 
Cables " by electric current when unprotected and pro: 
tected by different types of conduit. 
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ELECTRICAL DOCK EQUIPMENT. 


At the Institution of Mechanical Engineers on Fridav, 
the adjourned discussion on the paper on “ Modern 
Electrical Dock Equipment, with Special Reference to 
Electrically Operated Coal Hoists,” presented by Mr. 
Walter Dixon and Mr. G. H. Baxter, was resumed. 

Mr. KiıLserN dealt with the question of conveying 
coal to ships by means of moving belts, and pointed out 
that the initial cost of this system of conveyance was 
less than half that of hoists, while the belt had the advantage 
of providing a constant load factor of 80 to 90%. Ina 
china clay works in Cornwall 104 tons were lifted by a small 
belt conveyor for a kw. hour, while an electric crane only 
lifted 7 tons. 

Mr. Lea championed hydraulic power in connection 
with dock equipment, which, he declared, was 25%, cheaper 
than electric power. Mr. Hopss also advocated hydraulic 
machinery, and Mr. Brewer put in a plea on behalf of 
the greater utilisation of gravity. Mr. AsPINALL urged 
that hydraulic machinery was best for constant loads 
and electrical machinery for variable loads; each case, 
he thought, should be decided on its merits. 

Mr. Epwarp B. ELLINGTON, the new President of the 
Institution, in closing the discussion, said they would 
recur to the subject a year hence, when definite figures of 
running costs had been obtained. 


PERSONAL. 
Mr. J. F. C. Snell, of Messrs. Preece, Cardew & Snell, 


has been appointed consulting electric light engineer to the 
Surbiton Urban District Council in succession to Mr. 
Stevenson, of Messrs. Talbot & Stevenson, who has retired 
from practice. 

The late Sir John Clifton Robinson, of the London 
United Tramways, Ltd ., left £13,641, exclusive of unsettled 
estate in various important enterprises. 

Mr. Thomas Duncan Robertson, of Sheffield, has beeu 
appointed metallurgist to the Canadian Boving Company, 
of Toronto, to superintend the manufacture of iron and 
steel in the electric furnace. Mr. Robertson, who is only 
21, graduated, in 1909, at the Sheffield University in the 
Degree of Bachelor of Metallurgy, with honours. He was 
then appointed demonstrator in the Metallurgical Depart- 
ment. In 1910 the Degree of Master of Metallurgy was 
conferred upon him. 

Mr. Harold Ranson has been appointed electrical engineer 
to the Falkirk Town Council out of 120 applicants. 

Mr. L. K. Logan having retired from the position of 
enyineer-in-chief of the New Zealand Government Tele- 
graph Department, Mr. J. Orchiston has been appointed 
as his successor. 

No permanent appointment has yet been made of a 
successor to Mr. H. W. Jenvey, chief electrical engineer 
in Victoria of the Postmaster-General’s Department, but 
in the interval the duties of the position will be fulfilled by 
Mr. A. A. Direks, M.1.E.E., of the West Australian branch. 

Mr. Benj. Deakin, M.LE.E., M.E.M.E. (Eng.), who has 
held the position of general manager and chief engineer of 
the Electric Supply Company, of Victoria, since the com- 
pany was formed, is about to relinquish that position, the 
term of his appointment having expired. The business of 
the company was to operate the tramwavs of Ballarat and 
Bendigo, and to supply electric light. Mr. Deakin came to 
Victoria in October, 1898, when he negotiated the purchase, 
on behalf of his company, of the electric light and tramway 
undertakings from the old companies at Ballarat and 
Bendigo. The position vacated by Mr. Deakin is to he filled 


bv Mr. P. J. Pringle. . 
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Electricity and the Coronation. 


OSES 


What the Leading Electrical Houses are Doing. 


While artists are busy on the one hand working out | in co-operation with such firms as Messrs. Siemens Brothers 
harmonious colour schemes of Coronation decorations to | Dynamo Works, Limited, of Tyssen-street, Dalston, N.E. ; 
please the eve by day, the great electrical manufacturing | the General Electric Company, Ltd., of Queen Victoria- 
houses are spending no less time and thought on the pro- | street, London and Manchester and Birmingham ; the 
duction of ingenious designs for the effective illumination | British Westinghouse Electric and Manufacturing Company, 
of the cities and towns of the kingdom by night. At the | Ltd., of Manchester, or the Electrical Company, Ltd., of 
same time the Borough Councils and other municipal | Charing Cross-road, London, will supply them with schemes 
authorities throughout the capital and the country, who | to suit all requirements. 
are the owners of electric light undertakings, are co- As a matter of fact, we understand that Messrs. Siemens 
operating handsomely with local decoration committees | Bros. Dynamo Works, Ltd., have already received a very 
to ensure a plentiful supply of electricity atithe lowest | large number of orders and requests for designs of complete 
possible price. Returns from a large number of | decorative schemes. These are being dealt with in strict 
boroughs indicate that the charge to be made is not likely | rotation in the order in which thev are received, and it is 
to exceed on the average one penny per unit, with a unttorm | specially urged that no time should be lost in placing these 
initial pav ment of five shillings for installation. applications. Delays are always dangerous, but in this 

The field open to the electrical manufacturer in these | case they are particularly so, since there is a very rigid 
loyal and patriotic schemes is practically unlimited and | time limit to be observed. It should be mentioned in this 
illimitable, and when the projects are carried out, the | connection that Messrs. Siemens are prepared to quote for 
amazing variety and ingenuity of design and brilliance of | complete Coronation illumination schemes, but, in accor- 
effect which the electrical developments of the past few ! dance with their invariable custom, they are arranging to 
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vearsehave rendered possible, will probably astonish all | sub-let the wiring and erection among the local contractors 
who are not in intimate association with the industry | —a course which can scarcely fail to be duly appreciated. 
itself. With the aid, for instance, of * Bro-ite " Coronation The Siemens Coronation decoration list, which, we under- 
Strip, which possesses the advantage of allowing for the | stand, will be supplied to any member of the trade on 
use of shade-carriers, it is easy to trace in lines of glowing | receipt of application accompanied by trade card, is a 
light the outline of any building, framing its windows in | striking epitome of what Messrs. Siemens’ are ready to 
incandescence, and setting off the general effect of crystal | undertake in connection with the coming celebrations. 
coats-of-arms and other devices by festoons of lamps. | We give herewith illustrations of some of the designs 

In this connection it may be pointed out that a serious | contained in the list, but to get an adequate idea of the 
problem which was encountered in numerous country | immense variety of choice, reference to the list itself is 
districts when preparations were being made for celebrat- | necessary. Both in scope and price the range of selection 1s 
ing the Coronation of the late King Edward, has been | very wide, and the devices illustrated are adaptable to 
satisfactorily solved by the large electrical houses. The | any scheme, great or small. simple or ambitious or stately. 
difficulty in which many municipalities found themselves | Reference has already been made to “ Bro-ite ” strip. 
was that of working out designs which, while effective and | This can be had with brass or aluminium holders and 
impressive, should at the same time be capable of execution components at prices ranging from Is. 4d. per holder to 
without involving an abnormal expenditure. There need | 2s. 2d. per holder, according to the distance by which it 
on the present occasion be no trouble on this score. The is desired to separate the lamps : and the lamps themselves 
local committees in charge of decorative schemes have only | come out, in quantities, at less than sixpence each. The 
to submit their needs to local contractors, and the latter, | strip, as already indjeated, "ole to tle execution 


L/iaitizea ov x 


( 2 à 


194 THE ELECTRICAL 


of almost any conceivable scheme of decorative effect. 

The draped device shown herewith is one of scores of 
artistic designs, the price of which 1s extremely moderate 
when the workmanship is taken into consideration. The 
first device shown comes out at £15 12s., while the garland, 
with lamp-flowers of tulip, iris, poppy or hortensia, is 
priced at £15 per 144 yards, the flowers varying from 
11s. 4d. to 37s. per dozen. 

The large cut crystal medallions—exceedingly strong, 
effective, and well-made—should prove of especial value 
in decoration schemes, and Messrs. Siemens offer the 
advantage of hiring these devices. To purchase outright— 
which will no doubt be preferred in many cases—they cost 
from £80 upwards, but where it suits the authority con- 
cerned to have them only for the Coronation period, they 
may be hired, through the contractor, for £15 or upwards, 
according to the size and elaboration of the design. 

Messrs. Siemens, it should be mentioned, have a special 
staff engaged upon the work of designing complete schemes 
of every character and for every tvpe of building, and 
these are supplied to contractors free of any cost, while 
expert advice and assistance will cheerfully be given to 
those who are undertaking decoration and illumination 
work. 

Illumination committees may perhaps be reminded that 
the Coronation festivities will begin on June 19 and cease 
on June 30. 


LEGAL INTELLIGENCE. 
Marconi’s Patents. 


In the Chancery Division on Tuesday Mr. Justice Parker 
delivered his reserved judgment in the suit by Mr. Guglielmo 
Marconi and Marconi's Wireless Telegraphy Company, 
Ltd., against the British Radio Telegraph and Telephone 
Company, Ltd., to restrain what was said to be an infringe- 


ment of the plaintiffs’ wireless telegraphy patents. The 
defendants denied infringement, and challenged the 


validity of the plaintiffs! patents on the grounds of common 
knowledge and lack of subject matter. 

His Lordship dealt at length with the problem of wireless 
telegraphy and the efforts made by eminent scientists to 
overcome the difficulty of creating and detecting disturb- 
ances in the ether. He held that Marconi's patent of 1900 
solved the difficulty it was designed to meet, and that its 
utility was undoubted, because, among other things, it at 
once doubled the distance to which effective messages could 
be sent. Was Marconi anticipated by Braun ? He held that 
Braun’s specification had not even the remotest reference 
to the problem Marconis patent was designed to solve or 
to the working details of its solution, and that Marconi's 
invention was not so obvious as to deprive it of subject 
matter. 

On the question of alleged infringement of the Marconi 
patent by defendants, the latter claimed that in their 

atent they had an auto-transformer which was a new 
invention. He was of opinion that if a competent engineer 
had had the Marconi invention explained to him, and was 
asked if he could substitute for the Marconi two-coil trans- 
former an auto-transformer, he would unhesitatingly have 
answered in the affirmative. If the use of two coils were 
an essential feature of the Marconi invention, this action 
would fail. But in his opinion the use of a two-coil instru- 
ment was not an essential feature at all. The merit of the 
invention lay in the idea rather than in the particular 
improvements by which it was carried out. He was in- 
different, so far as the essence of the matter was concerned, 
whether a two-coil transformer or an auto-transformer 
might be used. When a patent was for a combination of 
parts or a process, and that combination or process pro- 
duced new and useful results, evervone who produced the 
same results by using the essential parts of the combination 
or process was an ‘infringer, even although he had omitted 
some qunessential ; ‘part orgstep and substituted another 
which was equivalent to that omitted. It was entirely a 
question of the essential features of the invention. If that 
part of the combination or step in the process for which 
an equivalent had been substituted be an essential feature, 
there was no room for the doctrine of equivalents; and 
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to ascertain the central feature, the specification must be 
read by the light of what was generally known at the date 
of the patent. 

His Lordship found that the Marconi patent of 1900 was 
a good and valid one, and that it had been infringed by the 
defendant company, whose apparatus, he held, was sub- 
stantially the same, so far as the essential features of the 
invention were concerned. The action, accordingly, 
succeeded, and his Lordship granted an injunction with 
costs against the defendants, staving operation of the 
injunction, so far as it affected the user of instruments 
already installed, if notice of appeal were given within 14 
davs. 

His Lordship also granted an inquiry concerning damages, 


JUNIOR INSTITUTION OF ENGINEERS. 


An interesting paper has been read on Condensing 
Plants, bv Mr. G. L. Kothny, before the Junior Institution 
of Engineers, Mr. B. E. Dunbar Kilburn presiding. The 
author, who has made an exhaustive study of his subject, 
spoke chiefly about modern air pumps, realising that with 
the high vacua now demanded, this part of the plant 
is of supreme importance. Dealing mainly with rotary 
pumps, he described in detail the Le Blanc dry air pump. 
It was shown how a reversed turbine wheel, revolving before 
a jet of water, cuts off thin sheets, which projected through 
stationary nozzles, each entrap a sandwich of air. This 
air and water sandwich is compressed into a plug, which 
passes through a diffuser to atmosphere, or any required 
head. The author explained that the latest design can 
be self-starting, and will continue working with unex- 
pectedly heavy air leaks. 

Mr. Kothny next outlined various forms of condensers 
to which the rotary principle is applied, dealing first 
with the “ simple jet," in which the steam is condensed, 
and the air removed by a single jet, composed of many 
sheets of water, exposing an enormous surface to the steam. 
He next described the ‘ multiple Jet," in which the cooling 
water is projected through nozzles into a steam space, 
and, falling, is extracted by a turbine pump, mounted on 
the air pump shaft, the latter working on the above- 
mentioned svstem. 

After touching briefly on “ Barometric Plants," the 
author passed on to the consideration of “‘ Surface Con- 
densers,” and gave an interesting description of turbine 
driven auxiliaries, air, circulating, and hot well pumps, 
all being direct-coupled to a small impulse turbine. In 
conclusion, he discussed the relative advantages of different 
types and the particular purposes to which they are 
adaptable, other than standard work, such as soap making, 
sugar refining, refrigerating, etc., and expressed his opinion 
that rotary auxiliarics will rapidly supplant reciprocating 
sets, as the turbine is doing in main units. Interesting 
tables were shown which clearly indicated that the rotary air 
pump can compete favourably with the most modern 
reciprocating types, and obtain better results in the higher 
range of vacua, combined with maximum simplicity, 
there being only one rotary wheel and all valves eliminated. 

An animated discussion followed, in which Messrs. 
F. D. Napier, John Elliott, F. E. Rainey, G. W. Amor, 
R. H. Parsons, A. S. E. Ackermann, and the chairman, 
took part, and a vote of thanks was accorded the author 
for his paper. 


ELECTRICITY IN LIVERPOOL. 


The revenue account of the Liverpool Corporation 
Electric Supply Department for the vear ended December 31 
shows a balance, after pav ment of all charges, of £162,961 
17s. 9d. The income for the year reached the high total of 
£266,980 2s. Td., the principal heads being lighting and 
power, £157.564 ; publie street lighting, £2,552 ; and 
tramwavs, £101,685. The generation of clectricity cost 
£54,400, its distribution absorbed £4,874, rent, rates and 
taxes, £26,097, management expenses £14,370, and special 
charges £4,153, while £122 was written off for bad debts. 
The reserve fund stands at £162,979, and the revenue fund 
at £129,630. 
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New Telephone Developments. 


MULTIPLEX TELEPHONY. 
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High Frequency Vibrations Applied to Voice 
Transmission. 


The distinction of having solved the problem of multiplex 
telephony belongs, according to advices received by the 
current mail from New York, to Major George Owen Squier, 
of the United States Signal Corps; who, in obedience to 
the unwritten law of American Government Service, has 
made over his rights for the public use without fee, reward 
or compensation of any kind. The story of Major Squier's 
epoch-marking invention, which was only patented last 
month, is lucidly told by Mr. C. K. Larson in the February 
issue of the *“ Telephone Engineer," of Chicago. 


Major Squier’s invention may be described in a way as | 


combining the principles of wireless telephony with those 
of the ordinary form of transmission. In wireless telegraphy 
the frequency of the ether wave vibration ranges from a 
hundred thousand cycles per second to several million per 
second. But from a hundred thousand cycles per second 
down to, say, twenty thousand cycles per second there has 
lain hitherto an unexplored field whose vibrations are 
neither low enough to be audible nor high enough to radiate 
into space from the conductor. It isin this field that Major 
Squier has made his investigations, and the sequel is a 
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method by which he can transmit as many messages over | 


one circuit as there are reasonably different frequencies 
between twenty thousand and a hundred thousand. The 
principle is that of harmonic ringing, the receiving and 
transmitting apparatus being simply tuned to certain 
frequencies and dumb to any other. A verv low amperage 
is used which avoids heating effects, and the emplovinent 
of condensers of very small capacity renders a return wire 
unnecessary by barring out any disturbing currents whose 
low frequency might cause them to be audible. 


Not only is this so, but the method of tuning each trans- 
mission current with its particular receiving apparatus, 
makes it possible, says Mr. Larson, not only to send a 
number of the attuned currents over the same line, but also 
to operate them over a line which at the same time conveys 
ordinary telephone current, or in connection with a tele- 
graph svstem. Among the features which Major *quier's 


system possesses in common with wireless telephony, is the 


use of detectors, which he found it necessary to use because 
the ordinary telephone receiver, sensitive as it is to minute 
impulses of electrical energy, is mechanically unable to 
respond to the higher vibrations employed by the system. 
The period of vibration of a telephone receiver diaphragm 
corresponds approximately to the range of audibilitv, and 
its inertia, slight as it is, 18 far too great to allow it to 
respond .to anything like a hundred thousand vibrations 
per second. Furthermore, such vibrations are in themselves 
inaudible, so that if the receiver diaphragm could respond 
to them the results would be inaudible to the human ear. 
Another objection to an electro mechanical receiver such as 
the ordinary telephone instrument, is the high self-induct- 
ance which it offers to high-frequency current. Any radio 
detector which will transform the rapid vibration into effect 
within the range of audibility may be used, though the 
inventor himself uses either the audion or the perikon 
detector. 

The diagram here given, Fig. 1, shows a metallic telephone 
circuit terminating in the ordinary telephone instruments 
B and B'..l is the transmitter microphone, 2 is the local 
battery, and 3 is the primary of the induction coil. The 
generator and ringer are shown by 4, and the switch 
hook and receiver by 5 and 6 respectively. When the 


receiver is off the hook the secondarv of the induction coil 
3 is bridged across the line wire, A, A’. So far the circuit 
does not vary from that of ordinary usage. In connection 
with this set at any convenient point the variable inductance 
L, the variable capacity C and the secondary of a trans- 
former S are bridged across the line wire. The transformer's 
P is in series with a high frequency generator, which is 
shown at 6. In the circuit of this high frgquency generator 
is included a variable capacity Cı and a microphone trans- 
mitter M. The transformer is of the variable type as shown. 

Across the receiving end is bridged a similar circuit. A 
variable induction is shown by L, a variable condenser bv 
C' and the primary of the transformer by P. The trans- 
formers secondary, S' is in series with a variable inductance 
L' and the variable capacity C^. The high frequency 
detector D previously mentioned is shunted around the 
condenser and connected with the telephone receiver shown 


at F. The impulses or oscillations from the high frequency 
generator are impressed through the transformer on the 
cireuit containing the inductance and capacity L and C. 
Travelling over the line wire these vibrations are received 
by the circuit at R. Any modification of the high frequency 
currents becomes immediately inaudible in the receiver of 
the oscillatory circuit. 

In the meantime any ordinary voice current sent through 
the line wires between the two ordinary telephone sets in 
the usual manner will not affect or be affected bv the high 
frequency current in any way. Thus the ordinary telephone 
current and the high frequercy run without interference 
over the same line. The variable capacity and inductance 
permit the tuning of the line and circuit to the frequency of 
the generator, and these condensers are of such very small 
capacity that they will not pass any of the ordinary voice 
currents, while permitting the high frequency current from 
the generator to pass. 


Fig. 2 shows a seres multiplex. system successfully 
operated by Major Squier. Fig. 3 shows a grounded return 
svstem in which the high frequency apparatus is connected 
on one side with the telephone svstem and is grounded at 
the other side. Fig. 4 shows a grounded line svstem and the 
manner in which a number of high frequency stations are 
connected to the same circuit for simultaneous transmission 
of messages. In this diagram Band B indicate the telephone 
sets. 

Major Squier has also used the Duddell arc as a source 
of high frequeney oscillation with some success, but he has 
found preferable a special high frequency generator, which 
was constructed to suit the needs of his svstem by the 
General Electric (Company » This^machine. delivers two 
kilowatts at a frequency of a hundred thousand cycles per 
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second. The rotor 1s about. 12 in. in diameter and runs at 
the enormous speed of 20,000 r.p.m., producing an approxi- 
mately true sine wave. 

Major Squiers, who has heen engaged in electrical experi- 
ments for a good many years, began his tests in the late 
autumn of last year over a system of wires belonging to the 
Chesapeake and Potomac Telephone Company, running 

A 


Fig. 4. 

between the construction laboratory of the Signal Corps, 
located in a building on Pennsylvania-avenue, Washington, 
D.C., and one of the laboratory buildings of the Bureau of 
Standards, where the Signal Corps has a laboratory. 
Experiments were made with many sets of apparatus until 
a trial was made of the ordinary wireless equipment and 
successful demonstration of the discovery was attained. 


THE FUTURE OF THE TELEPHONE. 
Mr. H. Lawes Webb's Alternative to State Monopoly. 


The creation of a Telephone Authority on the lines of 
the Port of London Authority, which would take over the 
telephone plant, both of the National Telephone Company 
and of the Post Oftice, and would operate and develop the 
service of the whole country on commercial lines, was 
advocated by Mr. Herbert Lawes Webb, M.LE.E., in an 
able address before the London Chamber of Commerce on 
Friday last, Lord Desborough, president of the Chamber, 
being in the chair. 

Mr. WEBB, at the outset, traced in some detail the history 
of the Government telegraph monopoly, which hag had, he 
said, “ so disastrous an effect upon the telephone industry 
of this country," and pointed out that in capital expenditure, 
in loss of interest, and in excess of expense over revenue the 
Post Office telegraphs had cost the country in 40 years 
more than 35 millions sterling. In spite of the many 
improvements made in telegraphy in 40 years, the working 
expenses per message was higher now than in 1870, when the 
Post Office took over the telegraphs. As a business under- 
taking the Post Office telegraph monopoly had been a great 
financial failure. In 1880 the telephone was legally declared 
to be a telegraph, and fell under the Postmaster-General's 
monopoly. There were now 644,000 telephones in service 
in the United Kingdom, whereas with the same develop- 
ment in proportion to population as obtained in America 
there should be nearly 3,000,000 telephones in service. The 
value of such rapid and general communication as this 
extensive telephone service would give could hardly be 
over-estimated, and it was difficult to estimate the loss 
which the community suffered from the lack of it. There 
was no difficulty in building up in this country as extensive 
and as efficient a telephone service as that which existed in 
America. It was a question of capital, management, and 
adequate powers. Much prejudice had been aroused against 
the extension of the telephone licence to an ordinary private 
company, and, on the other hand, a large body of public 
opinion was opposed to State monopoly. 

The present telephone position, continued Mr. Webb, 
was that four-fifths of the local service was conducted by 
the National Telephone Company, the Post Office owning 
the trunk lines and portions of a few local systems. Two 
small competitive municipal systems remained at Hull and 
Portsmouth. Under the 1905 agreement the National 
Telephone Company wa» to sell its business at plant value. 
The Telephone Authority would take over the National 
busincss on the terms fixed by the agreement, and would 
take over also the Post Office and municipal businesses on 
similar terms. The whole system would then be consolidated 


and operated by one organisation, having for its single 
object the development and improvement of the telephone 
service of the whole country. The total telephone capital 
involved was approximately £26,000,000, and while the 
constitution of the Telephone Authority would be a financial 
operation of magnitude it presented no insuperable diffi- 
culties. The Telephone Authority could exchange its stock 
for the existing securities, or could raise money to purchase 
the plants for cash, or, in the case of the Post Office tele- 
phone plant, could assume responsibility for the terminable 
annuities on which the Government telephone capital had 
been raised. The Telephone Authority would take over the 
National Telephone Company’s staff and the Post Office 
and municipal telephone staffs, thus securing the continued 
service of those experienced in a highly technical and 
specialised business. This would benefit the business itself, 
and would allay the present feeling of unrest in a large body 
of skilled workers up and down the country. The general 
direction of the Telephone Authority would be by a board 
of management having, besides representatives of the stock- 
holders, representatives of the Post Office, the Treasury, 
the municipalities, and the Chambers of Commerce. Such a 
broad representation would give the commercial and 
financial control essential to the sound working of a great 
technical industry having almost indefinite expansion 
before it, and the requisite measure of public control to 
safeguard Government interests and the interests of the 
general public as to efficiency and adequacy of service, rapid 
development, and reasonable rates. 


In Mr. Webb's opinion the agitation which is being con- 
ducted by some of the municipalities and Chambers of 
Commerce is a misguided agitation, as it is based almost 
entirely on the question of rates, whereas the main interest 
of the business community was that the telephone service 
should be developed more widely and brought to a higher 
state of general efficiency. This could not be done, he said, 
unless the payment for service yielded sufficient margin of 
profit to make the business self-supporting and to tempt 
new capital into it. If the telephone were widely developed 
and the service made highly efficient, the business public 
would never grumble at reasonable rates which enabled 
these results to be accomplished. On this most important 
question of the future of the telephone service he hoped the 
London Chamber of Commerce would wake up quickly and 
effectively. If it used its great influence to prevent the 
telephone service from being consigned to the stagnation of 
a State monopoly, it would do a signal service to the com- 
mercial interests of the whole country. 


Mr. SraNLEY Macuin, Chairman of the Council, said he 
doubted whether until that afternoon there was a single 
member of ihe Chamber who realised what the taking over 
of the telephones by the Post Office really meant. We need 
only compare the telephone systems of this and other 
countries to see how woefully behind we were. He was not 
blaming the National Telephone Company for that. On the 
contrary, they had been struggling courageously against 
immense difiiculties. They had a death warrant over their 
heads to hand over their property in 1911 at rates which 
seemed by no means over-generous to themselves. If the 
service were taken over by the Post Office there would be 
an enormous increase of interested voters—Civil servants— 
the result cf which might be most serious. 

Mr. GILBERT BARTHOLEMEW urged business men to wake 
up during the interval between now and the date when the 
National Telephone Company's system would become the 
property of the Post Office in order to secure greater 
eficiency in the future. Personally, he thought nothing 
could be worse than that the telephone svstem should be 
in the hands of the Post Oflice. If the telephones could be 
got into the hands of a proper authority the rates would be 
very much lower than thev were now. 

Mr. L. R. S. Tomax, Deputy-Chairman of the Council, 
thought the question of rates a secondary one. What was 
wanted chiefly was development. He did not think a 
reduction of rates could be looked for. As to Mr. Webb's 
proposal for a Telephone Authority, the Post Office would 
be a Telephone Authority under another name. It was 
admitted that the Post Office conducted the postal business 
of the country very ably, and he did not see why the men 
who conducted that vast and complicated service so success- 
fully should be utter duffers when they undertook the 


telephone service. Condemnation of the Post Office before- 
hand was hardly justified. 

Mr. Wess, responding to a cordial vote of thanks, 
observed, referring to Mr. Tomalin's objection, that postal 
work and telephone work were entirely different, and that 
the Post Office had achieved a success in the one, by no 
means justified the assumption that they would be equally 
successful in the other. 


Speaking on the subject of State telephones at a meeting 
of the British Constitution. Association, Mr. Harold Cox 
said there was no reason why they should charge a luxury 
on the public Exchequer. A loss of private capital was a 
voluntary loss, but in the case of a public undertaking the 
capital was taken from the taxpayer compulsonly. That 
seemed to him to be a great argument for the State not 
embarking on telephone monopoly, because they did not 
know what improvements were gong to be effected. Some 
new means of communication might be invented and the 
money would be wasted. Tf there could be devised a 
organisation bv which an association of users of the tele- 
graph or telephone could themselves control the services, 
and should themselves bear the loss or enjoy the profits, 
he would be satisfied, but so long as thev subjected these 
institutions to political control, so long would these services 
not be run on commercial lines. 


POST OFFICE ENGINEERS' DINNER. 
Some Electrical Reminiscences of Mr. Ferranti. 


The eighth annual dinner of the Post Office Engineering 
Department was held at the Connaught Rooms, Ringsway, 
W.C, Major O'Meara, C.M.G., Engineer-in-Chief, pre- 
siding. The guests of the evening included the Rt. Hon. 
Herbert Samuel, M.P., Postmaster-General ; Sir Robert 
Hunter, C.B., Chev. G. Marconi, W. Duddell, F.R.S., Mr. 
S. Z. de Ferranti, President of the Institution of Electrical 
Engineers: Mr. Alex. Siemens, President of the Institution 
of Civil Enginecrs ; Sir John Gavey, C.B., late Engineer- 
in-Chief ; Dr. Walmsley, Professor Ewing, Colonel Bain, 
Mr. G. Morgan, Mr. FE. Gill, Mr. S. J. Goddard, Mr. C. A. 
King. C.B.. Mr. J. Newlands, C.I.E., Mr. H. Hirst, Mr. 
J. E. Kingsbury, Mr. Dane Sinclair, ete., ete. 

After the royal toasts had been duly honoured, the 
Postmaster-General, in proposing the toast of ‘ The 
Engineering Department," said: “ Most of the various 
branches of the Post Office expand from vear to vear and 
show a satisfactory growth, but your department is able 
to display a rapid development, not merely in size, but 
in functions. You are alwavs expanding, developing, 
changing. Beginning merely with the carriage of letters, 
the Post Office now is, I suppose, the biggest electrical 
business in this country, and in the future no one can tell 
to what extent your branch of the Post Office may develop. 
| look forward to the day when some ingenious engineer 
will have invented an automatic electrical ledger for the 
Savings Bank and for the Accountant-General’s Depart- 
ment. Continually new developments spring out of vour 
enterprising department. The postal work of the office 
is more and more assisted by mechanical appliances such 
as the convevors, which are such a prominent feature in 
the new King Edward building; and I am sure it must 
be a satisfaction to you, as it is to me, to see how the 
mechanical and electrical equipment of that great building 
has met with universal approval and praise. Further 
developments on the same lines will certainly come, and 
] believe that vour Engineer-in-Chief is at present engaged, 
with the assistance of some of vou, in devising more and 
more elaborate and ingenious forms of conveyors: which 
are likely to prove, in the near future, one of the dis- 
tinguishing features of Post Office work. There are some 
who believe that a State Department can use but cannot 
originate. Your department will more and more prove 
the fallacy of that supposition.” 

Mr. S. Z. de Ferranti, President of the Institution of 
Electrical. Engineers, said: “ My first connection. with 
vour Department was about 1887, and you would hardly 
Imagine what we came into contact over. [t was nothing 
more or less than my attempt to dispute with the Post 
Otice the monopoly of the earth (laughter), as the Post 
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Office at that time—most unfairly, I thought—claimed that 
it had the sole right to use the earth. What was the use 
of being in a free country to find that it had such a monopoly 
as that ? All that I wanted to do was to connect one point 
in my high pressure electrical supply system to earth so 
as to make sure that the outers of the concentric cables 
should not be raised above their natural pressure ; but 
this was a thing impossible, according to the then existing 
regulations. It was considered wrong that anybody else 
should make contact with our Mother Earth (laughter). 
And so there was this very great difficulty presented to 
us, and it was a matter of fighting with one's best enemies 
to get things so altered that we could make our electric 
power system safe and satisfactory. Eventually it was 
discovered that quite the safest thing to do was to make 
connection at one point of our high pressure system to 
earth and that it did not matter to the proper working of 
all the delicate apparatus with which vou have to deal. 
And so, vou see, eventually we were both able to possess 
the earth in perfect peace. 

“ This happy state of affairs was, however, broken at 
quite an early period, when a curious thing happened, or 
was brought about at the supply station of the London 
Electric Companv, of which I was then engineer, about 
1889. In the first instance, it was necessary to buy the 
best cables we could in order to transmit the 10,000-volt 
current to London, to be used there after transforming to 
a lower pressure and then distributed to customers. There 
was, of course, very little experience in cable making at 
the time. We tried to get the best cable we could, and 
perhaps we were mistaken in the quality we had obtained. 
The result was, however. that we got, and laid, two con- 
centric cables mostly along the South Eastern Railway 
from London Bridge and Charing Cross. Both turned out 
faulty, and for some reason or other the fault developed on 
the outer conductors. Furthermore, it was found that we 
could not transmit a current with a pressure of 10,000 volts 
on either of these two cables, because in practice the 
insulation was insufficient. from. the inner to the outer 
conductor. Well. in order to overcome the difficulty we 
modified our svstem—we used a system which did not 
connect to earth, and we tried to get an equal potential 
difference between the inners and outers, making 2,500 
volts, and so having a total pressure of 5,000, and we 
saw we should have to go on in this manner until we had 
new cables. 

“Well, one day we had not sufficient. machinery in 
London, and therefore had to run from Deptford station, 
and one of those cables failed—even at the reduced pressure 
— about four o'clock. It was getting dark ; fortunately, 
it was not the worst time of the vear, but in another hour 
and a half or so the lights would have to be shut down in 
the West End. I do not know what name you would give 
it, but I determined to take the earth into my service. 
And, as we had very good earth connections in London, 
and good earth connections at Deptford—about seven miles 
apart, I think, the points were—I determined that we 
would run our supplv that night upon a single conductor, 
bringing the current back through the earth. Well, it is 
almost forgotten now what happened, but I need hardly 
tell you that telegraph communication with the Continent 
was stopped. The papers said it was an electrical storm 
which had stopped all communication between ourselves 
and the Continent as far as Rome. How far this was exactly 
true I do not know, but I know that when we came to talk 
about the cause ] knew what had happened—and the princi- 
pal engineer of the Post Ottice knew. ] was very penitent, but 
said it was the result of necessity, and would not occur 
again, and I think the public got no further on that occasion 
than an electrical storm as a detriment to the public service." 


EMPIRE'S ELECTRICAL CENTRE. 


Sir W. H. Preece, speaking on Saturday last at a meeting 
of the Chemical and Metallurgical Society at Johannesburg, 
declared, savs Reuter, that he firmly believed Johannesburg 
was the central position of electrical enterprise and energy 
in the Empire. sendin for the promotion and applica- 
tion of science were leaping ahead, perhaps too fast. Sir 
William then criticised the methods of British manufac- 
turers, whom, he said, it was difficult to move, and com- 
pared them unfavourably with Americans. 
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Technical Problems and their Solution. 


Questions and Answers by Practical Men. 


RULES. 


Under the above heading we insert questions of & practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

QUESTIONS.—For each suitable question we offer one shilling. 
Questions of a practical character stand a hetter chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

Answers.—A fee of 10s. will be paid for the best answer, 
and 5s. for every other published. Replies should reach the 
office within 14 days of the appearance of the questions. 


Question No. 1241.— What is meant exactlv by “ alternating 
current electrolvsis " ? Is it simply direct current 
electrolysis but much less in extent ? To what degree 
does it occur in A.C. traction systems ? Compare it with 
the corresponding direct current corrosion and state 
the effect of voltage and frequency. I suppose the 


A.C. effect ia relatively worse in some soils than in 
others !(—M.T. 


Answer to Question No. 1241 (awarded 10s.).—Alternating 
current electrolysis is subject to no such definite laws as 
those governing direct current electrolysis. Each half cycle 
of an alternating current wave may be imagined to produce 
electrolytic effects identical with those produced by a 
+"* or —'* direct current of equal strength, and, were the 
two half cycles exactly symmetrical, their net effect would 
be nil, excepting for some slight effect due to the products 
of electrolytic decomposition becoming mechanically (by 
removal) or chemically incapable of re-combination, by 
the reverse current, during the brief time elapsing ere 
reversal occurs. The greater the actual asyminetry between 
the positive and negative loops of the wave, the greater 
will be the net electrolysis produced. Broadly speaking, 
therefore, “ M. T. " is correct in saying that A.C. electro- 
lysis is “ the same as D.C. electrolvsis, but less in extent." 
Indeed, it is usual to estimate the electrolytic effect, pro- 
duced by & given alternating current, as being such and 
such & percentage of the corrosion which would be produced 
by an equal quantity (ampere-hours) of direct current— 
the latter corrosion being calculated by Faraday’s law. 
Usually, this ratio is well under 1°94. Owing to the great 
influence on the result of small variations in the asymmetry 
of an A.C. wave and of variations in the chemical composi- 
tion of the electrolyte, it 1s, as yet, impossible to formulate 
any definite law of A.C. electrolysis. General conclusions 
may be drawn, as below. but beyond this we cannot go. 

The considerable extension of A.C. traction systems— 


particularly on the Continent and in America—has greatly 


increased the practical importance of the problems of 
A.C. electrolysis during the last few years. Though the 
relative electrolytic effect of a certain quantity (ampere- 
hours) of A.C. is less than that of an equal quantity of 
D.C., it is clearly impossible to so connect cable sheathings, 
pipes, etc., in an A.C. area, that the effect of stray return 
current is anti-corrosive. Bv connecting such parts to the 
negative side of D.C. networks, electrolytic corrosion is 
practically avoided, but with alternating current such a 
result is obviously impossible. By the application of a 
small direct current E.M.F. in the correct sense, however, 
it is possible to make the negative (or re-building as opposed 
to decomposing) half wave of A.C. leakage currents per- 
manentlv predominant so that the net corrosion of cahle 
sheaths, etc., is reduced to that caused by the mere chemical 
attack of substances in the contiguous soil. 

This arrangement is generally adopted, and prevents 
any widespread corrosion by the strav return current in 
A.C. circuits. Local imperfections in the protection are 
inevitable, but such troubles are no more serious than on 
D.C. systems. 

The following notes present. fairly completely, the 
present state of knowledge concerning A.C. electrolysis :— 

The materials most generally affected, in practice, are 
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lead cable sheaths and pipes and iron pipes, rails, ete. In 
considering the electrolvtic damage likely to be inflicted, 
we must allow for the effect of temperature, current 
density and frequency, as well as for the nature of the 
electrolytic media present. The electrolytes in the soil may 
include solutions of any or all of the following salts, among 
others :— 


(1) The nitrates and carbonates of ammonium, sodium 
and potassium. 

(ii) The chlorides and sulphates of sodium and potas- 
sium. 


—besides which there will be many complex organic salts 
lughly important and dangerous from the present point 
of view. The current densities (per unit area of the surfaces 
whose corrosion is considered) are hkely to range, in 
practice, from 1-10 amps. per square foot. 


As the result of laboratory tests, carried out under 
conditions as nearly as possible resembling those of practice 
and with an accuracy which would be impossible by any 
other method of observation, it 1s found that :— 

Iron is much less susceptible to corrosion than lead, 
particularly under certain rather obscure conditions in 
which a “ passive ” state of the former seems to be attained. 


Lead is generally corroded from 1-194 as heavily as 
would be the case under the influence of an equal direct 
current. Its corrosion, both directly chemical and purely 
electrolytic, is particularly severe when nitrates or nitrites 
are present in the electrolyte. The presence, in soils, of 
nitrates or any form of nitrogenous organic matter is, 
therefore, particularly objectionable from the point of view 
of A.C., as of D.C., electrolysis (increasing, as it does, 
electrolytic damage by at least 50-60%). Other salts than 
nitrates often possess the peculiar property that their 
presence increases electrolytic damage (to lead) roughly in 
proportion as they are chemically inert towards the latter. 
No definite relationship is, however, traceable between 
chemical and electrolytic corrosion ; usually, the former 
is considerably the smaller. 


Sulphates in soils increase the electrolytic corrosion of 
iron, and, while normally somewhat protecting lead, they 
increase the damage to the latter if nitrates be also present. 
Carbonates form the most valuable chemical protection to 
lead against electrolytic corrosion ; their action distinctly 
prevailing even when sulphates and nitrates are present. 
Their effect is, however, too weak to enable a reliable 
chemical protection of cables to be based thereon. 


Chalk, gypsum, and Portland cement protect lead 
against chemical and electrolytic corrosion in a varying 
manner and degree, according to the other materials 
present in the soil and the frequency of the leakage current. 
Under some circumstances, they actually aggravate the 
damage. 

The effect of temperature on electrolytic corrosion 18 
enormous, both chemical and electrolytic attack being 
doubled, trebled, or even quadrupled by a temperature 
elevation of 10-20? C. from 20° C. : the effect of frequency 
is marked though erratic. In general, the greatest corrosion 
occurs at high current densities and low frequencies, though 
it is noticeable that carbonates produce maximum corrosion 
at high frequencies, and, whereas high current density 
increases the corrosion due to ammonium salts, it decreases 
that due to chloride electrolytes. 


Whereas purely chemical corrosion, in such soils as are 
ordinarily traversed by cable and pipe lines, would rarely 
produce serious pitting of the latter in less than five, or. 
more probably, 10 vears, alternating current electrolytic 
corrosion may easily pierce a 4 in. lead sheathing, on an 
unprotected cable, in one or two vears or less. 

A.C. electrolytic damage to iron pipes is rarely serious, 
but lead pipes, lead cable sheathing and so on must be 
safeguarded by thorough bonding of the return track (of 
the main A.C. svstem) and by the application of an anti- 
corroding direct current ( 2195-29, of the A.C. leakage 
current) as above.—-* MULTO.” 
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THE MARCONI JUDGMENT. 


Not since the famous Edison-Swan case has there 
been a more remarkable patent action than that 
upon which Mr. Justice Parker delivered his consider- 
ed judgment in the Chancery Division. this week. 
The essence of the action may be stated in very 
brief compass. Mr. Marconi and the Marconi 
Wireless Telegraph Company alleged against the 
British Radio-Telegraph and Telephone Company 
specific infringement of three patents, but at the 
hearing, which began in the middle of December 
last, only one patent was taken, it being agreed 
that judgment on this should govern the other two. 
The claim on behalf of Mr. Marconi and h's ee mpany 
wes that this patent, No. 7777 of 1900, although 
it mad» use of common scientific knowledge in 
certain particulars, covered inventions which trans- 
lated wireless telegraphy from the realm of mere 
interesting experimentation into that of practical 
commercial utility. Before the divs of Hertz the 
ord nary spark from a charged Levden jar was, 
to adopt the Wordsworth analogy, “a simple spark 
and it was nothing more.” Hertz found that in the 
fractional part of a second occupied by the flash, 
not only had the charge surgid backwards and 
forwards an enormous nimber of tim’s, but that 
each movement had sent oat a wave into the 
surrounding ether, similar in some ways to a wave 
of light, but without effect on the retina. He devised 
means for detecting these waves at some distance 
from the spark. Mr. Marconi, as well as other 
investigators, set to work to devise an instrument 
for the utilisation of these waves, and his "* four 
sevens " patent covered the invention of a device 
consisting of one part to generate the sparks, another 
to rad'ate the etheric waves, and between the two a 
transformer. Bv coanecting a col of wire with his 
sparking or oscillating circuit, and allowing this 
to indace a current in a similar coil connected 
with his lofty aerial wire, he was enabled to obtain 
a control of the length of the wavcs sent out, and 
also greatly to increase the distance to which the 
wavcs can be sent. The allegation against. the 
British. Radio-Telegraph and Telephone. Company 
was that they had, in effect, bodily appropriated 
this transformer device from the Marconi patent 
of 1900. The defence was that the British Radio- 
Telegraph Company-did not juse a transformer, 
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as the intermediate instrument which produced 
similar effects and gave equal advantages with that 
of Mr. Marconi, d'd not consist of two coils of 
wire, but only of one, so arranged as to use the 
phenomena of both resonance and self induction 
to control the radiation from their aerials. Although 
this is commonly called an auto-transformer, it 
was claimed that it was not a transformer as defined 
in the original patent. Thus, as in the Edison-Swan 
case the question at issue turned on the definition 
of “ filament,” so in this case the battle was over the 
definition of “transformer.” For the purposes of 
the hearing, Mr. Justice Parker’s Court was tem- 
porarily converted into a wireless transmitting 
and receiving station, and through the instruments 
there installed messages were read at certain stages 
in the case from various European capitals. The 
witnesses included a long array of famous electrical 
experts, embracing Mr. James Swinburne, who 
was under examination for four days; Mr. Dugald 
Clerk, Mr. John St. Vincent Pletts, Mr. W. D. 
Duddell, F.R.S., Mr. Edgar W. Marchant, Professor 
Boys, F.R.S., Mr. Neville Maskelyne, Mr. William 
Henry Vachell, Mr. Russell S. Wright, and Mr. 
Leshe B. Miller, while the Counsel engaged were 
Mr. Astbury, K.C., Mr. A. J. Walter, K.C., and 
Mr. J. Hunter-Gray (instructed by Messrs. Hollams, 
Son, Coward & Company) for the plaintiffs; and 
Mr. T. Terrell, K.C., and Mr. Colefax (instructed 
by Mr. Hudson Matthews) for the defendants. Mr. 
Justice Parker, as was to have been anticipated 
from the general trend of the evidence, declared in 
his judgment that every claim in the Marconi patent 
of 1900 was a claim for an entirely novel com- 
bination for producing a new and useful result, and 
that the use of a two-coil transformer was an 
unessential part of the invention. He held, therefore, 
that the defendants, who in his opinion had taken 
all the essential parts, were infringers, notwith- 
standing that they had substituted an auto-trans- 
former for the two-coil transformer, and notwith- 
standing that the use of an auto-transformer for 
anv such purpose as that for which Marconi used 
his transformer mignt have been new. The action 
therefore succeeded. 


TESTING METAL FILAMENT LAMPS. 


The Westminster Electric Testing Laboratory stafi 
have just completed a series of life tests on 15 of the prin- 
cipal makes of metal filament lamps. The results of these 
tests are now ready for distribution to subscribers. 

The following lamps were tested :—Aegma (Electrical 
Company), Z, Welsbach, Sunbeam, Metalik (Boddy), 
Stearn, Auriga (Westinghouse), Osram (G. E. C.), Ediswan, 
Cryselco, Pope, E.M.F., Mazda (B. T. H.), Metalite (Bryant), 
Rugby. Four lamps of each make were tested. They were 
ordered direct from the makers and purported to be of 
25 c.p. and for 200 volts. 

The lamps were run at 200 volts on an automatically 
regulated circuit for 2,000 hours. They were tested at 
start for mean spherical and mean horizontal candle-power 
and current consumption. Afterwards they were tested 
every 200 hours for mean horizontal candle-power and 
consumption up to 2,000 hours or till the filaments broke. 
In addition to the results for each lamp individually, the 
report includes the following :— 

The reduction factors for all lamps at start. 

The average of all four lamps of each make at each period. 


The average of all four lamps of each make throughout 


1,000 hours. 
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The average of all four lamps of each make throughout 
2.000 hours. 

The average of all lamps of all makes at each period. 

The life to destruction when the lamps did not last out 
the full period. 

The useful life of each lamp, reckoned to the time when 
the efficiency reached the limit of 1:5 watts per candle- 
power. 

The results of the test have been printed in full, and 
copies can be obtained on application at the subscription 
price of 52s. 6d. 


* 


DIARY. 


FRIDAY, FEBRUARY 24. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Local Section).—Midland Hotel, 6.45 for 7.15, Annual 
Dinner. Chairman, Mr. J. S. Peck. 

PuysicaL Sociery or Lonpon.—Imperial College of 
Science, South Kensington, 5 p.m. Papers by the Hon. 
R. J. Strutt, F.R.S., Dr. Albert Griffiths, and Mr. E. H. 
Rayner. 

SATURDAY, FEBRUARY 25. 

ASSOCIATION OF MINING ELECTRICAL ENGINEERS (South 
Wales Branch).—Park Hotel, Cardiff, 5 p.m. Reading and 
discussion on ‘ Oil for Transformers and Switches,” by 
Mr. G. W. Humphry, | hon. sec. South Wales Branch ; 
reading of a paper on “ Three-phase Motors for Haulage 
in Mines, " bv Mr. Jas. Simpson, Member of Council, 
Newcastle Branch ; election of Branch Council and officers. 

Mosa v; FEBRUARY 27. 

LeEps UNIVERSITY ENGINEERING Society.—Paper on 

“ Broken Tools," by Mr. H. Brearley. ; 
TUESDAY, FEBRUARY 28. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Local Section).—Manchester University, 7.30. Paper on 

“ Heating Effects in Cables." Mr. C. J. Beaver, M.I.E.E. 

NATIONAL ELECTRICAL MANUFACTURERS’ ÁSSOCIATION.— 
First annual general meeting held under the new articles 
of association. At the Institution of Electrical Engineers. 

Rovar Institut1on.—Albemarle-street, 3 p.m. Lecture 
by Mr. A. E. H. Tutton on “ Crystalline Structure." 

SATURDAY, MARCH 4. 

Junion INSTITUTION OF ENGINEERS.—Visit to the 
London County Council’s Greenwich Generating Station, 
3 p.m. 

Roya. INSTITUTION. —Albemarle-street. Professor Sir 
J. J. Thomson on * Radial Energy and Matter," 3 pm: 

TvESsDAY, MARCH 7. 

Institution OF ELECTRICAL ENGINEERS (Manchester 
Students! Scction).—Municipal School of Technology, 
Sackville-street, 7.30, “ The Development of the Diesel 
Oil Engine." Mr. W. Roylands Cooper. 

WEDNESDAY, Marcu 8. 

ASSOCIATION OF ÉNGINEERS-IN-CHARGE. —5t. Bride In- 
stitute, Bride-lane, Fleet-street, B.C., 7.30, “ Gas Producer 
Plant," Mr. W. A. Tookey. Chairman, Mr. Dugald Clerk. 

Fripay, Marcu 10. 

IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY.— 
Presentation of prizes and certificates by Sir A. Keogh, 
Rector, 8 p.m. 

Tvespay, Marcu 14. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchetser 
Local Section). — Manchester University, 7.30, * Electricity 
Meters." Mr. H. A. Ratcliff, AMLEE, and Mr. A. E. 
Moore, A.M.I.E.E. 


E d 


Rovan IxsriTUTION.—(n Tuesday next, at 3 o'clock, 
Dr. A. E. H. Tutton begins a course of three lectures at 
the Royal Institution on “ Crystalline Structure : Mineral. 
Chemical and Liquid " ; on T hursday (March 2) Mr. A. C. 
Benson delivers the first of two lectures on '* Ruskin " 
and on Saturday (March 4) Professor Sir J. J. Thomson 
commences his course of six lectures on “ Radiant Energy 
and Matter.” The Friday evening discourse on March 3 
will be delivered by Dr. F. A. Dixey on “Scents of 
Butterflies " ; on March 10, by the Hon. C. A. Parsons, on 
* Recent Advances in Turbines ” ; and on March li by 


John H. Balfour Browne, Esq., on ^ Water Supply." 
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Electrical Progress at Home and Abroad. 


A Review by our Special Ccrrespondents. 


LANCASHIRE. 


Manchester Electricity and Gas Committees — 
Alderman Gibson's Charges — The Reply. 


MANCHESTER. 


The Lord Mayor of Manchester presided at the second 
Joint. conference of the Electricity Committee and the Gas 
Committee of the Corporation, at which. Mr. Howarth, 
Chairman of the Electricity Committee, submitted a reply 
to the charges made by Alderman Gibson to the effect that 
electric supplies were being sold below cost, that insufficient 
provision was being made for depreciation, and that the 
return on capital for the rate laid was insufficient. The 
Electricity Committee declare in reply that many of 
Alderman Gibson's statements are wholly incorrect and his 
inferences erroneous. They declare that the rate of depre- 
ciation is ample, and that the Electricity Department is in 
a stronger financial position to-day, judged from the stand- 
point of its renewals fund, than at any time since its founda- 
tion. The committee point out the serious effect on their 
revenues for the last two years that the new metallic fila- 
ment lump has had, and admit that had they foreseen the 
effect of the change they would not have recommended the 
Council to reduce the lighting prices in December, 1907. 
The leeway 18, however, being rapidly made up, and the 
committee are confident that soon the lost ground will be 
more tlian recovered. 


Low Prices and Return on Outlay. 


With regard to the charge of selling below cost, the 
committee absolutely deny Alderman Gibson's allegations, 
and point to the fallacy of taking average prices as a guide 
in determining the cost of any individual consumers supplv. 
With regard to the statement that 34 firms had been taken 
from the Gas Department owing to the“ cut throat ” prices 
offered by the Electricity Department, the committ:e state 
that eight of the cases cited are not consumers of Corpora- 
tion slectricity. Thirteen left the Gas Department years ago 
and installed their own steam or electrical plant before 
coming on to the Electricity Department's mains, and. the 
remaining 13 have been electricity consumers for at least 
ll vears, at which date the prices could more properly be 
termed prohibitive than “ cut-throat.” With regard to the 
question of return on outlay, and assuming for the sake of 
argument that the City Council desired to exact larger 
profits from their electricity consumers in order to reduce 
the local rates, the committee point out that two very 
serious difficulties present then selves. The first is, that to 
increase the price to the Tramwavs Committee would be 
merely robbing Peter to pey Paul, unless the Tramways 
Committee recouped themselves by the reactionary step of 
raixing tram fares. In this connection the Electricity Com- 
mittee repeat what is so often overlooked—that a large 
proportion (not far short of £1,000,000) of the capital outlay 
on the Electricity Department is solely due to traction 
requirements, on which sum no direct profits are made. At 
the inception of the tramway municipalisation the question 
arose as to whether the Tramways Department should erect 
their own generating station and system or purchase from 
the Electricity Department. The latter course was eventu- 
ally decided on, but the price of current was fixed in terms 
and endorsed by the Council at the time, which left prac- 
tically no margin of direct profit to the Electricity Com- 
mittee. thus precluding the latter from earning profit on 
that capital for handing over to the rates. In respect of the 
outlying districts, it is pointed out that the general supply 
has involved, from the commencement: until now, and 
probably will for years to come continue to involve a serious 
loss on working. The annual loss on the districts of Levens- 
hulme, Moss Side, Withington, Drovisden, Heaton Norris, 
Audenshaw, Denton. Failsworth, and Gorton, taken col- 
lectivelv, 1$ approximately £22,000, As the Department, 
after making full provision for depreciation from the vear 
luot onward, has shown a profit annually since then, it 


follows that the profit is provided in the “ old " or '* cen- 
tral " Manchester area by the consumers there, who also 
bear the out-district loss. The present. Electricity Com- 
mittee are in no way responsible for the * Greater Man- 
chester " poliev and the loss involved for the present. On 
the contrary, they contend that their present. policy. has 
done much to mitigate that loss. To raise prices all round 
would be most unfair to the consumers in the Manchester 
“old” area, while in the case of large power users under 
contract, nothing of course can be done until the expiration 
of contracts ranging from three to 21 years. 


General Considerations. 


In the opinion of the Electricity Committee, the public 
weal demands the sale of electricity or any other com- 
moditv, such as gas, water, etc., at as near cost as is con- 
sistent with financial stability. Circumstances have com- 
pelled the committee to demand a profit from the consumers 
in the central area to meet some part of the cost of the 
outlying area, but this does not convict the committee of 
any inconsistency. In cost the committee would, of course, 
include 1", return to ratepavers for guaranteeing the out- 
standing mortgage debt. As to street lighting, the com- 
mittee contend that it is the duty of tlie Council to set up 
an independent street lighting authority to control the 
whole of the public lighting, with an independent official as 
their chief adviser. Manchester stands practically alone 
amongst all large municipalities in the kingdom in having 
no independent street lighting authority. The committee 
also draw attention to the marked difference of policy 
allowed by the Council in the supply of street lighting and 
tramway current. In the latter case the supply furnished 
by the Electricity Committee is at virtually cost price. In 
contradistinction to this the Gas Committee are allowed 
the hitherto undisputed monopoly of public street lighting 
at a price fixed by themselves and in such a manner and in 
such places as they deem desirable, and without doubt 
vielding a handsome profit on the capital outlay. In short, 
the Gas Committee 1s the street lighting authority for the 
city ; they are in the position of being both buver and seller, 
and the Electricity Committee observe that it cannot be 
now said that this course is justifiable on the grounds of 
economy, as street lighting by electricity will compare very 
favourably when the conditions of supply and measure ot 
illumination expected are definitely specified and laid down. 

In conclusion, the Electricity Committee observe that 
they are willing that all the benefits of ^' tree " capital shall 
be conceded to the Gas Department, thus allowing economic 
forces full play, provided that the undertaking for which 
thev are responsible to the City Council shall not be 
“ strangled " by a greater burden than is involved in the 
1*4 on outstanding debts. Remembering the investment of 
capital for purelv traction purposes, the burden of the out- 
districts, and the strong position of a gas undertaking 
established in 1817, as evidenced by its ‘ free ” capital, 
£1,678,721, against £677,199 in the Electricity Department, 
it is obvious that no more can reasonably be expected from 
the electricity undertaking. 


THE TYNESIDE. 
Annual Dinner of the Local Section of the LE. E. 
NEWCASTLE-ON- TYNE. 

The llth annual dinner of the Local Section of the 
Institution of Electrical Engineers was held on Friday 
evening under the chairmanship of Mr. C. Faradav Proctor, 
among the distinguished company present being Mr. S. Z. 
de Farranti, President of the Institution; Mr. J. F. C. 
Snell, Mr. P. F. Rowell (Secretary of the Institution), Mr. 
Charles Merz, Mr. R. B. Morrison, Mr. C. S. Vesey Brown, 
Mr. R. P. Sloan, Mr. S. Lamont, Mr. H. W. Clothier (Necre- 
tary of the Newcastle Local Section), and Mr. H. L. Risclev. 
The toast of the" Institution " was ably proposed by Mr. E. 
Box, President of the Newcastle Students! Section of Civil 
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Engineers, who, in coupling with the toast the names of 
Mr. Ferranti and Mr. Faraday Proctor, observed that the 
history of electrical light, as well as electrical power and 
transmission, had been one of rapid transition, and did not 
reach the zone of success commercially until the advent of 
the great power distributing stations with their high tension 
system. With all this development, which had been to a 
great extent a matter of detail, those who had constituted 
the Institution of Electrical Engineers had played their part. 


The Work of Sir J. W. Swan. 


Mr. Ferranti, in response, paid a tribute to the vigorous 
growth of the Local Section. There were many things, he 
said, with regard to the running of a local section which it 
was hard to know and how to manage, to the best advan- 
tage, and it was our duty and privilege to consider these 
questions and to see how best the interests of each of the 
local sections could be cared for, and how best the Institu- 
tion could be developed in that way. That section, although 
by no means the largest of the local sections, was par- 
ticularly interesting when one thought of the position which 
that district had taken and occupied in regard to electrical 
progress. Many years ago, as they knew, Sir Joseph Wilson 
Swan belonged to that district. He was really in this country 
the first man who gave the great impetus to the era of 
electric lighting. It was such a long time ago since he 
invented and perfected his incandescent lamp that they 
were apt to forget what that work meant. They had only 
to go back ycars to that period and think of the difficulties 
that were involved in electric lighting work to see what an 
immense duty the public at large owed to him. Then, later 
on, they came to the wonderful work which had had far- 
reaching effects in this country and all over the world. It 
was not strictly electrical, but it was work of vast import- 
ance with regard to electrical interests. He referred to the 
wonderful invention by the Hon. Charles Parsons of the 
steam turbine. Here, again, that district had. contributed 
brilliant service to the interests of electricity, not only in 
this country, but all over the world. 


Tribute to Mr. Merz. 


He recalled also the wonderful development of electrical 
distribution and the application of electricity to all soris of 
purposes by Mr. Merz and the engineers he had associated 
with him in that great work. There, again, it was difficult 
to realise the immense importance of that work in the 
interests of electrical progress. We were, in fact, arriving 
at a period when the country was becoming more and more 
electrical. It was not doing it simply because it was an idea 
or fashion, but was penis. it got great benefit from the 
application of electricity. Notwithstanding all that had 
been done, it was hard to realise what a very small amount 
of electrical work we had secured in relation to the immense 
electrical requirements of the future. As many of them 
knew, he had spoken about the application of electricity to 
all purposes where coal was now employed. He believed 
that when we had gradually made one development and 
another, perfected this process and that, that we should 
get to such a time that we would get such a great return of 
electricity for the coal we turned into energy in this form, 
that on account of its ease and application, it would be 
more economical to make the whole of our coal into elec- 
tricity, rather than to do it by the direct process that we 
now did. Some of the things were more difficult than others, 
but one of the most obvious things was to turn coal to 
electric light. Notwithstanding all we had done, the amount 
of electrical work was nothing to-day in comparison to the 
demands of. the future. He contended that there were no 
divergent interests such as had been supposed to exist in 
electrical work. 

Mr. Faradav Proctor also replied in extremely felicitous 
terms, and a very enjovable evening was spent. 


THE MIDLANDS. 


Meeting of the Electric Club—Leoture by 
Sir Oliver Lodge. 


BinMINGHAM. 


The second annual dinner of the Birmingham and 
District Electric Club brought a good company together 
at the Colonnade Hotel, on ‘Saturday, when the chair was 


taken by Mr. F. W. Foster. The club, as Mr. G. O. 
Donovan reminded the members in proposing the prosperity 
of the institute, had now been in existence seven years, 
and during that time had accomplished much useful work, 
especially in connection with the reading of papers with 
which helpful discussions were always associated. The 
Chairman briefly responded, and described the club as 
serving the purpose of a secondarv school. Mr. T. H. 
Hunter gave the toast of the Citv of Birmingham, and 
observed that before he came there he often heard that 
its reputation was built on cheap production, but his 
experience had shown him that they could well afford to 
ignore that charge. No city could grow and prosper in the 
way Birmingham had done except through the reliabilitv 
of its products. Mr. W. E. Milns, who replied, referred to 
the progress of various of the municipal undertakings, and 
in regard to the electrical department he pointed out that 
by the substitution of electric light for gas they were 
improving the atmosphere of large work rooms, and they 
were effecting improvements which legislation. could. not 
bring about. Other toasts included * The Electrical 
Industry," proposed by Mr. G. T. Wood, and acknowledged 
by Mr. W. H. Whitehouse. 


The Atlantic Cable. 


Sir Oliver Lodge, in the course of a lecture at the Town 
Hall, on Sunday night, under the auspices of the Sunday 
Lecture Society, took for his subject the laying of the 
Altantie Cable. Referring to the great advances which 
had been made during the past hundred vears, he said that 
about the middle of the centurv there began to he a new 
utilisation of the forces of Nature, the harnessing of the 
ether of space. This utilisation of ether was largely due to 
the work of Faraday, who left them a legacy of scientific 
development which had proved of inestimable value in 
the prosecution of further investigation and research. The 
utilisation of ether had been in two directions, the convey- 
ance of messages and the convevance of power. The human 
race had, indeed, utilised ether without knowing it, ever 
since it had eves, for all the light of the sun came through 
the ether of space and all solar energy. Until 1840, how- 
ever, when telegraphv began, there had been no conscious 
utilisation of ether. Laud. telegraphy had its rise in experi- 
ments made in 1837, became practical in 1840, and flourished 
in the decade, 1810 to 1850. It was then that there arose 
the idea that it might be possible to transmit messages, not 
only inside a country, but from country to country across 
the sea. The laying of the first cable from Dover to Calais 
in 1850, the many fruitless, and. the final successful, at- 
tempt in 1866 to lav a cable across the Atlantic, and the 
brilliant participation in this work of Lord Kelvin, were 
then described by Sir Oliver. 


NORTHERN NOTES. 
High Pressure and Long Distance Transmission. 


LEEDS. 


At a meeting of the Yorkshire Local Section of th® 
Institution of Electrical. Engineers, papers were read on 
“ Extra High Pressure Transmission Lincs”? by Mr. R. B. 
Matthews (Birmingham), and ** Modern Long Distance 
Transmission of Electrical Energy” by Mr. J. Snell 
(London). 

Mr. Matthews said that one of the first bare overhead 
lines erected outside private premises in the British Isles 
was installed in the Isle of Man about eight years ago and 
since then lines at even higher pressures had been set up 
in England. Several power supply undertakings were now 
operating successfully at 110,000 volts, and a few at 140,000 
volt lines were projected, while a pressure of 200.000 volts 
was considered to be within the region of practicability. 

Mr. Snell observed in his paper that during the discussion 
with regard to developing a hydro-electric power system at 
Victoria Falls many engineers were in favour of high voltage 
direct current transmission. As regarded the transmission 
line only, there was much to be said in favour of direct 
current, while the drawbacks were the complications at the 
generating and receiving stations. If it were not for these 
drawbacks it would probably become a universal practice. 
Probably the day was-near at hand when direct current 


long distance transmission systems would be made as simple 
as the present-day high voltage alternating long distance 
transmission plants. In considering the transmission line 
only there were few conditions except the distance and the 
amount of power to be transmitted that limited the feasi- 
bility from a financial point of view. Of course, conditions 
such as passing over a mountain covered throughout the 
year with snow and subject to dangerous slides, or crossing 
a dangerous Jungle, affected the conditions of transmission. 
It was sometimes found that the increased cost of apparatus 
necessary for increasing the transmission voltage was not 
counter-balanced by the saving in copper, and this was 
especially the case in severe climates. Mr. Snell proceeded 
to deal exhaustively with the various technicalities of the 
SVsteim, 


GERMANY. 


Electric Signals for Airships.—Trade Mission. — 
Railway Electrification. 


BERLIN. 


The German Telefunken Company has opened the 
larvest wireless station as yet in existence in Sweden. Its 
radius of action is about 1,250 miles. The institution 
belongs to the State and is intended to subserve military 
purposes chiefly. The Government of Norway has decided 
to erect a wireless station with a radius of about 600 miles. 


Airship Signals. 


Several trials of distinctive lights for airships have 
recently taken place in Germany. One signal consists of a 
wooden ring five metres in diameter and carrying 30 water- 
proof 50 c.p. carbon filament lamps. The lamps stand 
perpendicularly above the ring and are fed by six separate 
circuits, Which are switehed on in turn with two second 
intervals, so that there are always five lamps alight. 
This light has a range of 500 metres. Another signal is a 
flashlight arrangement. similar to that used in lighthouses. 
The combustible burnt i acetvlene, the gas of which 
is made to drive the gearing before being burnt. This 
light has a range of 15 km. only (9 miles), but by supple- 
menting it with arc lamps with lenses of 300 mm. focal 
length this range can be doubled. 


Electricity in the Potash Trade. 


An article by Dr. Baldamus in the ** Elektrotechnicker 
Zwung ` calls attention to the rapidity with which the 
emplovment of clectricity in. potash works has increased 
since its first use. In. 1883 there was only one light and 
electric power transmitting plant at the Salzkammergut 
mines using about 70 h.p. to work two locomotives and a 
few arc and incandescent lamps. Now there are several 
potash works emploving their own power stations with 
over LOOO h.p., while other works buy current up to 


6.000 h.p. to do all their mechanical work both above and 
below ground. 


Electric Propaganda. 


A meeting was held recently at the Excelsior Hotel, 
Berlin, to discuss the question of forming a special society 
for pushing the use of electrical energy in every direction. 
The meeting was attended by about 8O German technical 
engineers, representing every class of the trade. The 
formation of a society was resolved upon unanimously. 
It is to be called. Gesellschaftsstekke fur Elektrizitats- 
verwertung, and the oflices are to be in Berlin. Membership 
will be offered to all engaged in electric engineering or trado. 
The first chairman is E. Wikander. Active operations on 
such lines as the committee of management may from time 
to time decide will be continuously carried on. 


German Capital and Labour in Switzerland. 


A new power station is to be erected in the canton of 
Graubunden, the plans for which have been prepared. bv 
Messrs. Frote & Company, of Zurich. The amount. to be 
«pent is one million sterling, and the works will be two in 
number, one near. Bergun and. the other near Filisar. 
They will supply 20,000 h.p. between them. It is expected 
that these electrical works will permit the restarting of the 


mines at Gonzen.. The main reservoir will be in the Albula 
Vallev. 
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Railway Electrification in Silesia. 


It has been proposed to electrify the mountain railway 
to Glatz, so that travellers on the Magdeburg and Leipzig 
line, which is already being electrified, may go on to the 
latter line without change of carriage. The source of power 
for the two lines will be quite different. The level line will 
be supplied with current from a power station at Bitterfeld, 
where the dvnamos will be driven with steam engines fired 
with brown coal mined close to the station. The mountain 
railway will purchase its current from Siemens and Halske, 
who are to build a special water-driven power house for the 
purpose, The projects are expected to cut down the running 
expenses of both lines, those of the Leipzig Magdeburg 
line by half a million marks a year, and those of the moun- 
tain railway by 200,000 marks a year. 


Electric Water Pumping. 


The tanks of the Risauer Werke of the A.G. Lauch- 
hammer are fed bv a vertical turbine pump which lifts 
22 gallons per second to a height of 90 ft., with an efhciency 
factor ot 063. The power is supplied by a continuous 
current motor which gives an average tension of 227 volts 
and an average current of 180 amperes. 


UNITED STATES. 


Telephoning over 4,000 Miles of Wire.—High 
Voltage Lines Insulation. — Metal 
Filament and Central Stations. 


NEw York. 

Some brief references were made in the ELECTRICAL 
ENGINEER in October to an automatic telephone repeater, 
or, more exactly, a combination of transmitter and repeater, 
which had been invented by Mr. Charles Adams-Randall, 
a well-known telephone expert of Sioux Citv, lowa. Mr. 
Adams- Randall's claim was rather a large one. It was, in 
fact, nothing less than the practical elimination of the 
distance factor in telephonic transmission, for although he 
made specific reference to clear and distinct transmission 
over a distance of 4,000 mile. she intimated that that was 
far indeed from being the limit of the capacity of his device. 

It is now only just to Mr. Adams-Randall to say that 
under the strictest possible test. conditions he has made 
good his claims. Messages heard through a resistance equal 
to 4,460 miles of No. 8 copper Bell wire, Birmingham gauge, 
were, on the testimony of four independent telephone 
Corporations, “ loud, clear and distinct as over the best 
local lines, and absolutely commercial and satisfactory in 
everv way." 

Mr. Adams-Randall claims for his transmitter that it 
differs fundamentallv from other granular transmitters in 
that the granular variable resistance is firmly packed in 
the containing cup and confined under pressure therein by 
a vibratable non-metallic cover in. contradistinction to 
being held in the cup in a loose, free state and depending 
for the " talking contact " upon the gravity pressure of the 
granules, which is the method emploved with all present 
granular transmitters. The cup forms one of the electrodes, 
the bottom of which is provided with inverted V-shaped 
teeth that project upward very close to the edge of the cup 
and its cover. 


Truer Vibration. 


The centre of the eup is turned out to permit vibration 
of the front electrodes secured to the non-metalhe cover, 
without making contact with the teeth. By this form of 
construction, the depth of the granules, or the resistance 
between the electrodes is determined; the granules are 
sub-divided and therefore detrimental" packing ` en masse 
is prevented. The front. electrode may be of carbon, or 
metal. preferably of metal, platinised or gold-plated. This 
electrode is held centrally to the non-metallie cover of the 
cup, the electrode being provided with a threaded shank, 
bv which it is secured to the cover and also to the larger 
or main vibrator of the transmitter. The main vibrator of 
the transmitter is held in place in such manner that it is 
free at. its edge, and mav vibrate throughout its mass, and 
not centrally only, which admits of truer and more natural 
vibration under the inflaence of the air waves impinging 
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upon it, and consequently obtains sharper and more 
natural voice transmission. 

But the most essential feature of the device is the 
utilisation of a current of high or low voltage without 
deterioration of the variable resistance. This, says the 
inventor, is accomplished by the use of the granules confined 
and under pressure, and their increased conducting capacity 
en masse in this condition, whereby, because of the low 
normal resistance, a current at the same voltage now 
generally used is emploved with equal or greater efficiency. 
With the same transmitter, without any change in con- 
struction or adjustment, because of the increased conduct- 
ing capacity of the granules under pressure through which 
the increased current can pass, a current at a voltage many 
times greater than heretofore possible in a low resistance 
transmitter circuit is used without detriment to the trans- 
mitter and with correspondingly increased efficiency. The 
maximum of current used depends upon the size of the 
containing cup, or the superficial area and mass of the 
granules, at the same low resistance and the initial normal 
pressure thereon. 


Adaptability of Transmitters. 


* These transmitters," continues Mr. Adams-Randall, 
“can be adapted to the common battery system and the 
use of much higher voltage than heretofore possible, which 
means more efficient service on present lines or circuits, and 
increased distances of operating by simply increasing the 
normal resistance of the transmitters as compared with the 
resistance of the local battery transmitter in proportion to 
the increase of voltage. It is claimed for this device that it 
differs radically in principle of operation. construction and in 
its application from all previously patented repeaters ; that 
its operation and control are not effected by the action of 
the voice-caused currents as heretofore, but by a battery 
or other current of far greater energv, and therefore 
operative on longer circuits and more eflicient on present 
maximum circuits, and adapted to uses not heretofore 
possible, and that it bears the same relation to telephonv 
that the telegraph repeater does to telegraphy. 

“ This invention has for its object the re-transmission or 
repetition automaticallv, of telephone messages from the 
terminal of one circuit into or over a second independent 
circuit, and from a second circuit to another or other cir- 
cuits, in the same manner as telegraph messages are auto- 
matically re-transmitted. The essential elements are 
electromagnetically operated telephone transmitters of 
special construction, and electromagnetic controlling de- 
vices, the operative parts being in duplicate, one half being 
in one circuit, and the other half in a second main line circuit 
or a local circuit when used as a relay. The electromagnetic 
transmitter is actuated by the voice-caused currents passing 
from the; distant transmitting station over the circuit of 
which it is a part, and serves automatically to re-transniit 
the spoken messages into or over a second or other circuits 
that are separate and distinct from the circuit over which 
the messages are primarily transmitted. 


Method of Working. 


“ The repeater transmitting apparatus comprises the 
transmitter, electromagnetically operated, a suitable trans- 
former, and a local batterv, normally open, that is connected 
in circuit through the action of the electromagnetic con- 
troller. The controller of the apparatus 1s of the telegraph 
relay form, and acts automatically to make and break the 
line and local circuits connected to the circuit-closing 
devices of the controller. The controller is actuated by a 
current energy far greater than that of[the voice-caused 
current heretofore used, such as & current from a proper 
main line battery in circuit therewith, or preferably bv 
means of a local battery in circuit with the electromagnet 
of the controller. In this lastZdescribed arrangement the 
action of the local battery and the controller 1s determined 
by the action of a suitable relay included in the main line 
metallic telephone circuit at or near the repeater, or 1n one 
side of the metallic circuit grounded. The latter arrange- 
ment overcomes all trouble from * bridges " on the metallic 
circuit. With ‘ bridged’? metallic circuits, however, it 18 
only necessary to instal a suitable condenser in the bridges." 

The main line battery, for actuating the controller, when 
it is in the main line, or for actuating the main line relay, 
is included in the main line circuit at anv convenient part 
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thereof, as a whole, or may be sub-divided, with one portion 
at the repeater, and another portion at the distance terminal 
station or otherwise. The main line batterv is normally 
open and may be closed manually at either of the terminal 
stations as and when required. It mav also be automatically 
controlled at either of the transmitting stations, by the act 
of speaking into the transmitter through the medium of 
intermediate devices for and upon which patents are now 
pending. The automatic repeater serves to double the 
distance of the primary or first circuit by repeating into a 
second circuit, and with a repeater at the distant terminal 
of the second circuit, the message can be automatically re- 
transmitted into a third circuit with an auxiliary power 
equal to or greater than that of the vocally operated 
transmitter at the first. terminal, whereby, as in telegraphy, 
transmission, is possible over thousands of miles, as 
efficiently as is now accomplished by direct transmission 
with voice-operated transmitters on circuits of 1,000 miles. 


The Insulation of High Voltage Lines. 


Some important considerations are brought forward in 
a paper read by Mr. West at the last meeting of the 
American Institute of Electrical Engineers on the power 
losses of high voltage transmission lines. Mr. West was 
dealing specifically with the lines of the Central Colorado 
Power Company, with which he is associated, and he 
pointed out that while up to 50,000 volts or 60,000 volts 
the losses due to corona, resulting from the weakening of 
the air as an insulator, are comparatively slight with the 
ordinary sizes of wire, the losses on lines averaging 100,000 
volts rise to formidable magnitude. The turning point 
appears to be somewhere between 75,000 and 80,000 volts, 
beyond which the losses increase with great rapidity. 
In actual test it was found that the striking distance at 
75,000 volts on the station instruments was 5 in., while at 
100,000 volts it had risen to 1 ft. The same rise in voltage 
under no-load conditions increased the kilowatts lost on 
the line in the ratio of something like 5: 1. 


Metal Filaments and Central Stations. 


A paper on the effect of low wattage lamps on the central 
station industry was read by Mr. A. F. Douglas, at the 
recent gathering in Chicago of the various sections of the 
H. M. Byllesby Companies. Mr. Douglas cited figures 
concerning various cities which showed the extraordinary 
manner in which the advent of metal filament lamps had 
ousted gas and acetylene for the purpose of street lighting 
and then turned to the problem confronting the central 
station in view of the introduction of 10-watt, 15- watt and 
20-watt multiple tungsten lamps. His conclusion was 
that in the light of the experience with 40-watt and 60-watt 
tungstens the central station need not fear the new low- 
wattage lamps. These lamps, he said, will be relatively 
expensive and undoubtedlv will be fragile. In addition, they 
will necessarily be of relatively poor efficiency as compared 
with tungsten lamps of greater energy consumption. The 
cost of renewals per kw. hour may become so great that the 
use of the low wattage tungsten lamps may not be econo- 
mical unless the cost of electricity is very high. The 
raising of the standard of illumination will be further 
aided by the low wattage lamps, for more lamps will be 
burned than heretofore. The new lamps will widen out the 
field for outline and display lighting and may replace small 
carbon lamps for hall lighting and be used with much 
greater freedom. Everybody likes a cheery and well-lighted 
house, and the new units shonld encourage the use of a 
greater number of lamps. In concluding, Mr. Douglas 
urged his hearers not to hold off until the situation was 
forced upon them. ‘ Now is the time,” he said, “ to grasp 
the situation and get control of it. Every man in the new 
business department should be posted on the most up-to- 
date methods of lighting. The central-station man should 
advertise the faet that he 1s willing at all times to assist his 
customers to obtain better light and stands ready to 
supervise any installation made to that end." 

We are asked to state that Sir Alfred Keogh, K.C.B.” 
LL.D., Rector of the Imperial College of Science and 
Technology, will present prizes and certificates to students 
of evening classes and day college on March 10, at 8 o'clock 
p.m. The laboratories and workshops will be open to 
public inspection at 9,15. p.m. 
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Business Notes and News. 


LIGHTING AND GENERAL. 
: HOME. 


ABERDEEN.—The hew electric light instaliation at St. Mary's 
Church, Carden-place, has given great satisfaction, and shows 
an immense improvement over the oid system of gas lighting. 
The body of the church is lighted by six three-light electroliers 
in wrought iron, suspeaded. from brackets ; the choir by two 
three-light floor standards in polished brass, and the chancel by 
two large three-light brackets in hammered brass. These lights 
are controlled in such & way that the church may be brilliantly 
lighted, or that the lighting may be reduced throughont, as, for 
instance, during the sermon. The crypt is lighted by ceiling fit- 
tings, giving a light in keeping with the special construction. 
The vestry, hall, sacristy, ete., are also fitted up. A circuit has 
been installed for an electric organ blower, which will be fitted 
Inter. The contractors for the work were the Aberdeen Electrical 
Engineering Company, Ltd., Belmont-street. The installation 
has been carried out to the designs and specification, and under 
the supervision of Mr. A. Auer, consulting electrical engineer, 
216, Union-street. 

ALDEBURGH.--At a special meeting of the Town Council, 
formal resolutions were moved by the Mavor and adopted giving 
consent to the Aldeburgh Eiectric Lighting Provisional Order, 
911. The Order includea an agreement with Messrs. Christy 
Broa., of Chelmsford, providing for the registration of a company 
to be calied the Aldeburgh Electric Supply Company, Ltd., 
stipulating that if the company should at any time apply to 
the Board of Trade for periission to ereet overhead wires, the 
Corporation should at the request and cost of the Aldeburgh 
Company sanction and support such application. It was also 
provided that there should be not Jess than 18 ft. between the 
surface of the ground and the lowest wires, and all such wires 
should be supported throughout the area of supply by orna- 
mental brackets on steel poles in the streets in the area of cum- 
pulsory supply, and ornamental brackets on wooden poles in 
the remaining parts of the area of supply. The schedule stated 
that the Aldeburgh Company and the Corporation should enter 
into an agrceme.it to supply and take respectively for purposes 
of public lighting during a period of seven years electrical energy 
for lighting approximately 75 metal filament lamp: of 50 c.p. 
each, to be lighted from oae hour after sunset until 11 p.m. 
all the vear round (with the exception of the three nights iinme- 
diately preceding and the two nights immediately succeeding a 
full moon), at a price or sum of 37s. 3d. per lainp per annum, 
the Corporation to be entitled to require the company to keep 
the amps lighted. during any other hours at the rate of one 
farthing per lamp per hour. The Aldeburgh Electric Supply 
Company aid the Corporation should also enter into an agree- 
ment to supply and take respectively electrical energy for all 
electric motors installed by the Corporation for driving the 
pumps at the sewage words, aud the waterworks of the Corpora- 
ton duriag a period of seven years from the commencement of 
supply at the price of 2d. per unt for the first 3,000 units per 
quarter, and lid. per unit for all energy beyond 3,000 units per 
«quarter. 

BrERgMoNpsEY.- -Mr. J. W. Oake has resigned his chairmanship 
and membership of the Electric Lighting Committee of the 
Borough Council as à sequel to the action of the Council in 
referring back to the committee the committee's recommendation 
to appeint his soa third eagineer in charge at the Electric depot. 

BrkNtEv.— The Town Council has under consideration pro- 
posals from the Electricity Committee for the exteasion of their 
supp:y system by the addition of a 1,200 kw. turbine with 
tandem generators and a motor booster at an approximate cost 
of £8,129. 

Dr wBagRTON.. -Mr. Henry A. Mavor's electrically propelled 
experimental vessel is now practically ready for sea, aud the 
resuits of her trials will show whether the system of electrical 
transmission of power is an iniprovement on any of the systems 
at present used. Mr. Mavor generates electricity on board by 
means of a gas engine, and with the electricity he drives the 
propeller —a system which allows him to operate the propeller 
entirely indepe adeat of the main engine, Although on this boat 
a gas envine is installed, a turbine could be used on larger 
veas-le, The vessel, which is 50 ft. in length, has been built by 
Mer. MacLarea Bros. Dumbarton, and has a certificate 
for 0 passesgera She will probably be seen running on some 
of the popular Civile routes during the summer. 

Dv spEE.— Bv a majority of three to one the Council has 
adceptel electric lighting for King E lward-streot, experimeats 
enowing thit the cost of burning gas in a standard EODD: vate the 
Cey HOH come out for the period of trial at £1 25. 61, while 
electric light of equal brillancy cost 7s. 6d. onlv. 

Eccrgs. — Application has been made to the Local Government 
Hoard to sanction a loan of £3,733 for the extension of the 
Corporation's electricity plant. 

FALKIRK.—-À chimney cooling tower is to be erected at the 
electricity works at a cost of £535. 


— 


Grascow.—Mr. W. Beaison Hird, in the course of à paper 
which he read in the Rankin Hall, Elmbank-street, under the 
auspices of the LCS. Students’ Association on “Some Recent 
Applications in Electricity,” dealt with three recent. introduc- 
tions of electricity in different industries of which Glasgow was 
a centre, These were, first, the application of electricity at the 
working face in coal pits, where in recent years hundreds. of 
machines had displaced hand labour ; second, the introduction 
of electrical drive to marine propulsion now in course of being 
experimented with ; and, third, the application of single-phase 
motors to traction on railways. The paper was illustrated by 
means of lantern slides. 

GLasaow.— Measrs, Alex Chaplin & Company, Ltd., of Govan, 
are erecting in the new shops of the London and Glasgow Ship- 
building and Engineering Company, Ltd., at Lancefield, three 
60-ton electric overhead cranes of 47 ft. span with a maximum 
load of 72 tons. The hoisting, cross-travel, ana long-travel 
motors are of 334, 10, and 27 b.h.p. respectively. An electro- 
magnetic brake is fitted to the hoisting motor spindle, and a 
strap brake worked from the cage is provided on the second shaft 
from the barrel. The full load is lifted at 5 ft. à minute on eight 
falla of special mild plough steel wire crane rope, and a quick 
speed of 16 ft. a minute for a 25-ton load is provided. 

GLAscow,. —The Electricity Committee. of the Corporation 
has been discussing the question of permitting the hiring of 
electrical heatirg and cooking apparatus, with a view to still 
further popularising the use of electricity in the city. Couacillor 
W. B. Smith; at a meeting of the Committee last. week, said 
there was no doubt that electric heating and lighting was in 
every way the most coavenient and the cleanest method. that 
could be used, while for cooking it was ideal; meals could be 
cooked by this means on the table itself. But up till now it had 
beer the policy of the department that, aa there were many 
capable firms of electricians in Glasgow well up in all the latest 
appliances, they should rely upon the efforts of those firms to 
cater to the demands. If however, after having reduced the 
charge to domestic consumers to ld. per unit for current use 
for all purposes except lighting, they found that the traders did 
not properly meet the situation, the Corporation would certainly 
have to consider seriously the question of a hire-purchase 
scheme. Another point was that as the various forms of ap- 
pliances had beea both improved in efficiency and cheapened in 
price lately, the committee preferred to watch the effect. before 
lzu iching upon some large scheme. Of course, the committee 
were aware that a demand during daylight hours for electricity 
in a fair quantity— which would certainly follow the popularisa- 
tion of the “ fluid " for heating and cooking —would materially 
reduce the charge for lighting. which, after all, only took current 
for a few hours out of the twenty-four. 

GUILDFORD.—Objection having been taken to certain charges 
made, or proposed to be made, by the Guildford Gas Light & 
Coke Company, the Board of Guardians is to take into con- 
sideration the question of adopting electric light, and the relative 
cost of the two systems is to be compared. 

H*MPSTEAD.— At a mecting of the Borough Council it was 
unanimously decided that the remaining 429 incandescent gas 
lamps be converted to incandescent electrie lamps, at a total 
estimated. cost of. £3,009. This embraces about 70 roads, and 
thus the whole of the streets and roads of the borough will very 
soon be entirely lit by electricity. 

HEvwooD.— The Electricity Committee of the Corporation is 
expending £4,355 on the extension of the electric supply uuder- 
taking. 

IstiNGTON..— The Lighting Committee of the Borough Council, 
in & report presented to the Council, again recommend the 
adoption of their report presented on December 16 on the 
question of safeguarding the interests of the ratepavers as the 
result of the substitution of high pressure gas for electricity. 
Owing to the rejection of that report by the Council, 12 out 
of the 17 members of the committee resigned, but eventually, 
at the unaninious request of the Council the notices of resigna- 
tion were withdrawn. The comniittee now report that they have 
been informed bv the electrical engineer that a number of elec- 
tric lamps outside shops in the main thoroughfares have been 
displaced by high-pressure lamps, and they consider it is very 
desirable that some immediate action be taken to prevent such 
displacement, which would prove a serious financial loss. The 
report was adopted. without discussion. 

Irswicu.—The contract between the Ipswich Corporation and 
the Cas Company for street lighting has heen renewed for two 
vears with reduced charges, in accordance with a recent lowering 
of the price of gas. The revised annual rates inctude £2 13s. 6d. 
for ordinary € burners, £5 Is. 61. for No. 7 Kern burners, and 
£5 3s. for high-pressure burners. All the street lamps are to be 
lit by gas, excepting 24 now lighted electrically and. 100 which 
may be optionally withdrawa at the rate of 30 a year for electric 
liehting. 

LEvToN.—' The Distriet Council summoned Hugh Cautlev, of 
Peterborough-road, for altering and injuring an electric meter. 


nm 


The defendant said he could not get any light, so he removed 
the seal and turned the tape round so as to be in the solution. 
He had not the slightest inteation of doing anything wrong, but 
as he had many valuable orchids in his possession it was necessary 
he should have the light, and though he had communicated with 
the electric light department he could get no satisfaction. He 
was fined 40s. and costs. 

MAIDSTONE.—4À new electric theatre has been opened in Earl- 
strect, and has proved extremely popular. The front is brilliantly 
outlined in incandescent lamps, and the whole of the electric 
lighting arrangemeuts, which have been carried out by Messrs. 
Haynes Brothers, have given great satisfaction. The generating 
plant was installed by Messrs. Oswald Jones & Company, and 
ventilation is effected by means of electric fans. 

NEWCASTLE.—Durirg the gale of Saturday, the overhead 
transmission line which conveys the current for lighting the 
village of Ponteland was broken, and the district was tem- 
porarily plunged in darkness. 

NOTTINGHAM.—The City Council has under consideration a 
letter from Mr. H. W. Cox, of Mount-street, criticising with some 
severity of the local electricity supply. Mr. Cox observes that 
he has worked out the average costs and sales of 19 towns 
where more than 6,000,000 units of electricity are sold. Notting- 
ham sells close on 12,000,000. The towns are as follows: Belfast, 
Birmingham, Bolton, Bradford, Brighton, Bristyl, Coventry, 
Croydon, Dundee, Edinburgh, Glasgow, Hull, Leeds, Liverpool, 
Manchester, Salford, Sheffield, Stalybridge, and West Ham. 
Poth costs and charges in Nottingham are enormously in excess, 
He has also worked out the percentages in comparison with the 
town of Stalybridge, which produces practically the same amount 
of current as is produced in Nottingham. That town, however, 
holds the record in most respects for low custs and charges, but 
as the differences are represented by hundreds per cent., it makes 
the case of Nottingham, says Mr. Cox, look very bad. The total 
average cost per unit on the 19 towns, says, Mr. Cox, works out 
at ‘68d. In Nottingham it is ‘99d. in excess of 454°. In Staly- 
bridge the cost per cent. is °33d., and the excess in Nottingham 
in this case is 200°. The sale price of the total supply in the 
19 towns averages 1:56d., as against 189d. in Nottingham, an 
excess of 2195; in Stalybridge the sale price is *59d. over what 
the Nottingham price works out at an excess of 22094. Mr. 
Cox goes on to say, *‘ If Nottingham could produce its current 
at the average price of the 19 towns mentioned there would be 
a saving in cost of £14,815, and if Nottingham was producing 
its current at the same price as Stalybridge the costs would be 
decreased by the enormous sum of £31,558. If in this town 
we cannot equal the record of Stalybridge it ought surely to be 
possible to equal the average of the I9 other towns. Stalybridge 
and Nottingham each have an output of 12,000,000 units ; 
Stalybridge does it on a capital of £235,460, whilst Nottingham 
has £467,260 capital. Comparing Nottinghain with West Ham, 
the latter has a less capital by £11,000, but has an output of 
19,000,000 units, which cost them about half the price of Notting- 
ham—i.e., ‘55d. as against :90d. Coventry, with a capital of 
practically one-half that of Nottingham, produces its current 
at much less than half (43d. against :99d.), and sells at four- 
sevenths the price of what is charged to Nottingham private 
consumera, yet Coventry has no tramway department to help 
to lessen costs, and, further, the Coventry installation is 14 
years old, Nottingham is but one year older, so that even the 
excuse of lack of knowledge in the early days cannot be put 
forward. Then, too, Coventry only produces half the number 
of units that are produced here, vet makes the handsome profit 
of £10,000 per annum a3 compared with £16,783 for Notting- 
ham.” 

RAWTENSTALL.—Considerable discussion arose at a meeting 
of the Town Council on a minute of the General Purposes Com- 
mittee to increase the salary of Mr. C. L. E. Stewart, borough 
electrical and tramway engincer, by £50 per annum, rising to 
£350 yearly by increments in the four following years of £25 
per annum, on condition that he entered into an agreement to 
stay for five years. Eveatually the proposed increase was agreed 
to with two dissentients, Mr. Trichett and Mr. Gray. 

STEPNEY.— The London County Council has granted the 
application of the Borough Council for a loan of £9,625 for the 
exteasion of electricity mains. 

Yonk.-— At a meeting of the City Council, on the report. of 
the Electricity Committee, it was resolved that application he 
made to the Local Government Board for sanction to the borrow- 
ing of £15,000 for additional plant as follows :—Turbo generator, 
water tube boiler, pumps, transformers, switchboards, ete., 
estimated cost £9,600; and extensions to mains, distributors, 
ete., estimated cost, £5,400. Councillor Boddy, on moving a 
resolution to this effect, said there had been no extensions in the 
electricity departmeat for the last five years, and they were 
increasing the output at the rate of 10,009 units per month. The 
extensions were demanded purely for light and fur emergencies, 
in case of which any sound undertaking should be prepared. 


OVERSEAS. 


Curr E. — The ** Diario Official " contains a decree, issued bv the 
Ministry of the Interior, granting to Messrs. R. Valenzuela & 
Company a 10 years’ concession to provide the town of Tacna 
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with electric light. The installation must be completed within 
12 months, 

MELBOURNE.—The old-established business of Lawrence and 
Hanson, Melbourne and Sydney, has been formed into a limited 
company, and will in future trade under the name of The Law- 
rence and Hanson Electrical Company, Ltd. The firm have 
secured new and extensive premises at 405, Lonsdale-street, 
for their Melbourne business, comprising sageral spacious, well- 
lit showrooms, offices and stores. Full stocks of electrical supplies 
are carried. The Sydney address of the firm is 33, York-street. 

PonTUGAL.—'lhe “ Diario do Governo" contains a notice 
issued by the Portuguese Ministry of the Interior, approving 
a contract entered into between the municipal authorities of 
Caminha and Antonio Lourenço da Cunha, whereby, says the 
" Board of Trade Journal,” the latter undertakes to supply 
with cleetric light the town of Caminha as well as the districts of 
Gontinhaes, Moledo, Lanhellas, Seixas, and Villar de Mouros. 

SyDNEY.-—The main streets in the central portion of the 
city of Sydney have recently been much more brilliantly lighted 
than formerly, the result of the old type of arc lamp being 
removed and a modern and more efficient type installed. The 
illuminating power of the new lamp is at least three times 
as great as the old, and it has the additional advantage of 
consuming 20 per cent. less ciectricity. Eventually the whole of 
the old lamps in the city will be replaced by the new tvpe. 
This will be done as rapidly as supplies come forward from 
England. In addition to changiug the lamps, the city electrical 
engineer intends, wherever possible, to place them at a higher 
elevation in order to secure a better distribution of the light. 

SypNEY.—The firm of Haes and Eggers, Ltd., has been regis- 
tered as a company with a capital of £10,000 in shares of £1 
each, and will acquire the business of electrical and mechanical 
engineers lately carried on in Sydney by Messrs. Haes and 
Eggers, at 163, Clarence-street, Sydney. Messrs. H. F. C. Eggers 
and D. A. Bensusan are the first directors. 

Toronto.—The Imperial Trade Correspondent at Toronto 
(Mr. F. W. Field) reports that & supplementary estimate has 
been submitted to the Ontario Provincial Legislature providing 
for an advance of 1,100,000 dollars to the Government Hydro- 
Electric Commission, for the purpose of completing the Niagara 
transmission lines, including additional extensions to Tilsonburg, 
Weston, Port Credit, Brampton, Mitchell and Seaforth. Com- 
munications regarding this matter should be addressed to the 
Hydro-Electric Commission, Bay | and Richmond-streets, 
Toronto. 


TRACTION. 
HOME. - 

Croypon.—It is announced that the Bill which seeks powers 
to construct a railless traction system for Croydon and the 
district will be opposed by the London, Brighton and South 
Coast Railway Company. 

Hove.-—The Corporation has decided to oppose the Brighton 
District Electric Tramway Bill, and the Brighton, Hove and 
District Railless Traction Bill. 

IsiaNcToN.— The Highways Committee reported at Tuesday's 
meeting of the London County Council that the cost of recon- 
structing for electric traction the tramway lines in Liverpool- 
road would be about £50,000, and the cost of street widening 
would be very large, while thé traffic results would be wholly 
incommensurate with the expenditure. The net cost of taking up 
the horse-tram lines and reinstating the road would be £10,000, 
and they recommended that this course should be adopted and 
the trams discontinued. When the recommendation came again 
before the London County Council on Tuesday it was referred 
back to the committee for reconsideration by 83 votes against 18. 

SCARBOROUGH.-—AÀt a meeting of the Town Council to consider 
representations protesting against the stoppage of the electric 
tramway service during the winter months, Councilior A. Moore, 
the chairman, reported the result of an interview which the Town 
Clerk and he had had with the Board of Trade, and it was 
resolved that application should be made to the Board of Trade 
asking them to make an order determining the powers of the 
Tramway Company, on the ground that the company had dis- 
continued the working of the tramways for a period of three 
calendar months, aud that in the alternative a representation 
should be also made tofthe Board of ‘Trade that the Scarborough 
Tramways Company, Ltd., was insolvent and unable to work 
the tramways to the advantage of the public, and that their 
powers should for that reason also be determined. 


OVERSEAS. 

BannaDokS.— The Canadian Trade Commissioner in Barbados 
(Mr. E. H. S. Flood) states that a syndicate of Canadian and 
United States capitalists, acting through an agent in. Barbados, 
have purchased the mule tramway system of the Bridgetown 
Tramways Company, and intend to electrify the line and extend 
it. A system of trolley cars is to be introduced, with overhead 
power, and new rails are to be laid of standard width, The cost 
of these works will probably reach £100,000. The name and 
address of the agent of the syndicate may be obtained by British 
firms on application to the Commercial Intelligence Branch of 
the Borad of Trade, 73, Basinghall-street, London, E.C. 


Bexptco.—One of the first duties to be undertaken by Mr. 
P. J. Pringle, the new general manager of the Electric Suppiv 
Company of Victoria, will be to report upon a proposal to extend 
the Bendigo tramway service. 

GKELONG.— he construction of the Geelong electric tramways 
was begun by the Melbourne Electric Supply Company in the 
middle of January, and it is hoped to have the svstem at work 
About October. 

Mexico.—H.M. Consul-General at Mexico City (Mr. C. E. W. 
Stringer) reports that à large hydro-electric power plant is to 
be erected on the Balsas River with turbines capable of generating 
30,000 h.p. of energv. The dam is to be 150 ft. high, and will 
cost. 3,000,000. pesos (about £306,000), The contract for the 
electrical engineering has been let to a German firm established 
in Mexico. It is stated that the power is to be used to run electric 
tramcarg between the mining and timber camps and the auto- 
mobile road which has recently been completed between. Iguala 
aud Chilpancingo, the capital of Guerrero. The name and address 
of the concessionaires of this hvdro-eleetric undertaking may 


he obtained by British firms on application to the Commercial. 


Intelligence Branch of the Board of Trade, 73, Basinghall-street, 
London, E.C. 

Rome.—Tho “ Bollettino. Finanze, Ferrovie" notities that, 
at a recent mecting of a committee of the Public Works Depart- 
ment, a proposal was provisionally approved that. concessions 
be granted for (1) the construction of an electric tramway 
froni Nan Remo to Montegaygio, (2) the extension of the Salerno- 
Valle di Pompei tramway, (3) the duplicating of several tran 
lines in the town of Catania, (4) the establishment of motor 
vehicle services from Senigallia to Jesi, from Catanzaro. to 
Zagurino, and also in the neighbourhood of Biella. 


, 


COMPANY MEETINGS AND REPORTS. 
WESTMINSTER ELECTRIC SUPPLY CORPORATION. 


The supply of current, which on December 31, 1909, 
was provided for the equivalent of about 32,500 kw., had 
increased by December 31, 1910, to the equivalent of about 
33,800 kw. The length of roadway in which continuous 
current mains have been laid now exceeds 88 miles, making 
about 351 miles of ways, into wluch upwards of 270 miles 
of copper (strip and cable) have been drawn. In addition, 
six miles of trunk mains (35 miles of wavs) are laid in the 
company's area to connect the stations with the Central 
Electric Supply Company's station at St. John's Wood. 
An agreement, approved by the Board of Trade, has 
been entered into with the London. Electric Supply 
Corporation, Ltd., under the London Electric Supply Act, 
I0, in connection with the working of that portion of 
the London Company's undertaking which is situated in 
the joint area of supply. The agreement took effect as 
from June 30, 1909, and the receipts and costs are included 
in the accounts. In order to provide capital for plant, 
mains, ete., for extension of the company’s business, the 
directors in December last offered 28,721 £4 10s.°, Cumu- 
lative Preference shares to the shareholders on the register. 
A large number of these have been taken up, and the rest 
will be issued as necessity arises. 

An interim dividend, at the rate of 1096 per annum on 
the Ordinary shares and the dividend on the 41^, Pre- 
ference shares, for the half-vear ending June 30, 1910, has 
been distributed. After allowing for depreciation, sinking 
fund and other charges, the net balance is £49,545 19s. 9d., 
from which. must be deducted the second half-vear's 
dividend on the Preference. shares, which absorbed 
£23,610 2s. 5d., leaving a balance of £40,935 17s. 4d. Out 
of this the board recommend the payment of a dividend 
at the rate of 10°% per annum, less income tax, for the 
past half-year, carrying forward a balance of £15,041. 
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SOUTH METROPOLITAN ELECTRIC LIGHT AND POWER 
COMP ANY. 

The revenue account shows a credit balance. of 
£27,009 Ys. 6d., which, with £1,106 10s. 10d., the balance 
brought forward from the last account, makes a total of 
£23,115 13s. 4d. After deducting £11,065 6s. 4d. for interest 
on Debenture stock paid and accrued, and for other interest, 
£5,003 17s. Td. for interim dividend paid on the 7°, Cumu- 
lative First. Preference shares, and £1.500. for interim 
dividend paid on the 6°4 Cumulative Second Preference 
shares, there remains a balance of £10,546 9s. 5d., wluch 
the directors recommend be dealt with as follows :— To 
pawment of final dividend to December 31, 1910, upon 
the 72), Cumulative First Preference shares, £5,003 175. Td. ; 
to payment of final dividend to December 31, 1910, upon 


the 6°4 Cumulative Second Preference shares, £1,500; to 
credit of depreciation account, £2,000; to write off balance 
of Crystal Palace account, £800; and that the balance of 
£1,242 lis. 10d. be carried forward to the next account. 
The following comparative figures show the progress of 
the company’s business :—Lamps connected at end of vear 
1900, 14.473; 1901, 29,419 ; 1902, 44.916 ; 1903, 60.510 ; 
1904, 108,391; 1905, 125,674; 1906. 144,712; 1907. 
160,380 ; 1908, 177,628 : 1909, 191,302; 1916, 208,046. 
During the same period the number of consumers has 
increased from 342 to 4.305, the gross revenue from £4.19 
to £44,686, and the net revenue from £144 to £27,009, 


CENTRAL ELECTRIC SUPPLY COMPANY. 


Energy has been supplied to the Westminster Electric 
Supply Corporation, Ltd., and the St. James’ and Pall 
Mall Electric Light Company, Ltd., throughout the vear, 
to an amount of 18,641,190 units. After making a full 
allowance for sinking fund and depreciation, the net 
balance for the vear 1910 is £4,990 14s. 10d., add balance 
brought forward from 1909. £36 6s., leaving an amount 
now to be dealt. with of £5,027 Os. 10d. The directors pro- 
pose to divide this amount as follows :— (a) by payment 
of a dividend at the rate of 5° on the Ordinary shares 
for the vear £5,000; (b) amount to be carried. forward 
£27 Os. 104. 

LONDON ELECTRIC SUPPLY CORPORATION. 

The profit on the working for the vear is £53,224 12s. 10d., 
against £50,686 last vear. To this has to be added the 
amount brought forward, viz., £3,418 14s. 6d.. less interest 
on temporary loan, viz., £1.876 18s. ld., making a total 
of £54,766 9s. 3d. Out of this the interest on Debenture 
stock to December 31, viz., £15,494 4s., has been paid, 
leaving a balance of £39,272 5s. 3d. to be appropriated. 
The board propose to deal with this amount as follows :— 
Bv payment of a dividend of 6°% on the Preference shares 
(of which an interim dividend of 3°), was paid on September 
1, 1910), viz., £23.952; by payment of a dividend of 2% 
on the Ordinary shares, £6.660 ; to reserve account (making 
a total of £72.500). £5,000 : to carry forward, £3,660 5s, 3. 

The supply has been efficiently maintained during the 
year. The number of units sold amounted to 13,538,124, 
as avainst 10,308.537 last vear. The safety. economy, 
and efficiency’ of the single-phase svstem having been 
proved in connection with the supply of power (nearly 
5,000,000 units per annum) to the London. Brighton and 
South Coast Railway for working their South London line, 
the railway company decided to proceed with the electri- 
fication of other portions of their suburban svstem, and 
a new contract was entered into on Julv 12 last for the 
supply of electric power up to 30,000,000 units per annum. 
This contract is for 17 years. An order for turbine plant 
of 14,000 h.p. has been placed to deal with it. 


CITY OF LONDON ELECTRIC LIGHTING. 


The directors have decided, subject to the completion 
of the audit, to place £45,000 to reserve and £4,000 to 
dividend equalisation fund, and to recommend the. pav- 
ment of the following dividends :—On the company's 
Preference shares 12s. per share, being at the full rate 
of 6", per annum; on the company’s Ordinary shares 
14s. per share, being at the rate of 7", per annum. On 
account of these dividends 6s. per Preference share and 
6s. per Ordinary share was paid in August, 1910. and the 
balance remains to be paid. After payment of the dividends 
and other appropriations, there will remain a sum of about 
£27,000 to be carried forward. 


IMPERIAL TRAMWAYS COMPANY. 


The directors submit the balance sheet and = general 
revenue account made up to December 31 last, together 
with the details of the revenue accounts of the subsidiary 
undertakings. The gross receipts from the Middlesbrough, 
Stockton and Thornaby Electrice Tramways amounted to 
£51,922 9s. 9d., as compared with £49,670 3s. 10d. for the 
previous year, an increase of £2.252 5s. Mld. The number 
of passengers carried was 10,276,749. against 9.834.213 last 
vear, an increase of 442.536. After placing £1.500 to the 
reserve fund for renewals (bringing the total of that fund 
up to £18,500) the net profit for the year is £16302, Hs, gd., 
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as compared with £16,142 1s. 2d. for the corresponding 
period. With the improvement in the trade conditions of 
the districts served by the company’s system there has 
been a substantial increase in the traffic receipts. 

The receipts of the Corris Railway Company show an 
increase of £102 14s. ld., whilst the working expenses have 
been still further reduced by £159 7s. 5d., so that the re- 
sults for the year show a marked improvement as com- 
pared with those for the corresponding period. 

The results of the London United Tramways show con- 
siderable improvement, the receipts having increased by 
£15,432, and the net revenue by £7,788, and that after 
payment of fixed charges, the available balance of net 
revenue amounts to £30,814. The accumulated arrears on 
the Imperial Company's holding of 44,446 Preference shares 
in the London United Company now amount to 114% and 
represent a total of £50,001. 

Although the prospects of the London United Tramways 
Company appear to be more favourable, the non-receipt 
of dividend from that undertaking continues to seriously 
affect this company's revenue account, and the directors 
regret they are unable to recommend the payment 
of any dividend on the Preference and Ordinary shares. 
The revenue account for the year shows an available amount 
of £16,095 14s. ld., and after payment of the interest on 
the Debenture stock for the whole year, amounting to 
£12,712 10s., there is a balance (including £4,006 8s. 6d. 
brought forward from last account) of £7,389 12s. 7d., 
which the directors recommend should be carried forward 
to the next year's revenue account. The directors deeply 
regret the death of their much esteemed colleague, Sir 
Clifton Robinson, who had been associated with the com- 
pany for so many years as managing director and engineer. 
His loss is keenly felt by directors and shareholders alike, 
and his valued services to the company will always be re- 
membered with gratitude. Mr. Hugh G. Doggett, of Bristol, 
has been elected to fill the vacancy on the board. 


J BRITISH ELECTRIC TRANSFORMER COMPANY. 


The accounts for the year ending December 31, 1910, 
show that after paying all manufacturing costs and ex- 
penses of administration there remains a net profit of 
£12,187 14s. 6d., amount brought forward from last year 
£1,253 13s. ld.; the total available balance therefore 
amounts to £13,441 7s. 7d. The board recommend that 
this balance be allocated as follows :—To depreciation 
reserve, £1,000; reserve account, £5,000; payment of 
Preference dividend of 6% for the year ended December 
31, 1910, £1,904 8s. ; payment of a dividend of 6% on the 
Ordinary shares (2319, of which was paid as an interim 
dividend on September 1, 1910), £4,163 18s. 10d. ; carry 
forward a balance of £1,373 Os. 9d. 


CITY OF LONDON ELECTRIC LIGHTING COMPANY. 


The directors have decided, subject to the completion of 
the audit, to place £45,000 to reserve and £4,000 to Dividend 
Equalisation Fund, and to recommend to the shareholders 
the payment of the following dividends :—On the Preference 
shares 12s. per share, being at the full rate of 6% per annum. 
On the Ordinary shares 14s. per share, being at the rate of 
7% per annum. On account of these dividends 6s. per 
Preference share and 6s. per Ordinary share was paid in 
August, 1910, and the balance remains to be paid. After 
payment of the dividends and other appropriations there 
will remain a sum of about £27,000 to be carried forward. 


SMITHFIELD MARKETS ELECTRIC SUPPLY. 


Mr. Herbert Leon, presiding at the meeting of the 
Smithfield Markets Electric Supply Company, said that 
although they had made a largely increased profit for the 
past year, the board did not propose to recommend a 
dividend. In defending this proposal, he remarked that the 
dividends that had been paid in former years should never 
have been distributed, and it was most fortunate for the 
company that the dividends were stopped before it was too 
late. The company was in a much better position now than 
ever before, and the only thing that would seriously 
jeopardise its interests would be an unsound financial 
policy. The plant was being greatly improved, and the next 
two years results would be most important, as they 
anticipated a great saving in the cost of production by the 
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use of this new machinery. A much better year was ex- 
pected to follow, as the prospects were more favourable. 
The struggle for their very existence had ended, and they 
were now in the market in a safe position, doing an in- 
creasing business in spite of the competition of gas. 


LONDON UNITED TRAMWAYS. 

Mr. C. J. Cater Scott, presiding at the ordinary general 
meeting of the London United Tramways, Ltd., after 
feeling references to the late Sir J. Clifton Robinson, said 
the operations of the company for the past year were not 
altogether unsatisfactory, inasmuch as though they had 
practically no relief from the severe competition with which 
they had had to contend for several years past, they had 
not only checked the decrease in their receipts, but those 
receipts had increased by £15,432, while their profits had 
been more by £7,708. With regard to improvements, the 


works would certainly take some considerable time longer, 


and for some years it would be necessary to put on one side 
annually a considerable sum for the purpose of keeping the 
track and rolling stock in a good state of repair. They hoped 
that when they had got their lines completed the traffic 
would so develop that they would be able to pay their 
Preference dividend, and, perhaps, something to the 
Ordinary shareholders, while at the same time making pro- 
vision for the proper maintenance of the lines. The circum- 
stances of late, however, in connection with tramway ser- 
vices had so completely changed, more especially in conse- 
quence of the advent ot the motor-omnibus, that they had 
not foreseen this development in their traffic and conse- 
quently had not been able to make the provision which was 
considered desirable. They had adhered to the penny fare, 
but they had divided that penny fare into sections, so that 
the travelling public had had better value for their pennies. 
He thought they would see the result of that in the fact 
that their passengers carried in the year 1909 numbered 
56,877,000, while in the year 1910 the number had increased 
to 60,132,000. Negotiations were now pending with the 
London County Council for the sale of the portion of the 
company’s undertaking within the borough of Hammer- 
smith. . 


BRISTOL TRAMWAYS AND CARRIAGE. 

The gross receipts for the year 1910 amount to £311,121 
and the working and general expenses and renewals to 
£248,957, leaving £62,163. Interest on 4% Mortgage De- 
benture stock, 419, Mortgage Debenture stock, and on 
deposits and bankers' interest, about £22,237 ; dividend on 
the 49/, Preference shares for the year, £18,833; interim 
dividend at the rate of 495, £9,416 ; and it is proposed to 
appropriate the balance as follows: To final dividend for 
the half-year at the rate of 4% per annum, £9,416 ; addition 
to reserve fund for contingencies and renewals, £2,259. The 
receipts from the tramways departinent show an increase of 
£6,630, or just over 395, whilst those of the carriage depart- 
ment have increased by £18,176, or 26%. The dividend 
warrants will be posted to the shareholders to-day. 


NORTHAMPTON ELECTRIC LIGHT COMPANY. 
In the 22nd annual report of the Northampton Electric 

Light & Power Company the directors say that the progress 
continues to be marked by increasing success. The lamps 
and motors added, reckoned as 32 watt lamps, make a total 
equal to 107,351 lamps. The mains added during the year 
were 1 mile 704 yards in extent, making a total of 25 miles 
195 yards. The current sold for lighting and power has 
increased 4095, the total units being 1,978,974 against 
1,418,790 the previous year. 


The directors of the Bournemouth and Poole Electricity 
Supply Company recommend a final dividend on the 
Ordinary shares at the rate of 6% per annum for the half- 
year ended December 31, making 54% for the year. 

Holders of 7% First Preference share warrants to bearer 
are informed by the Melbourne Electric Supply Company 
that on March 1 they will recommend payment of the 
dividend for the half-year ending February 28 on presenta- 
tion of coupon No. 3 at Messrs. Glyn Mills Currie & Com- 
pany, Lombard-street, E.C. 

The Northwich Electric Supply Company has declared 
a dividend of 5% payable by the issue of new shares. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


Comtrect and Misoellaneous Advertisements should reach 
this Office by Mid-day om Wednesday. For rates apply to 
the Manager, 168, Fieet Street, London, B.C. 


EPSINBURGH CORPORATION. 
» een tere 

The Lord Provost, Magistrates, and Council invite tenders 
for the following work at Dewar Place Electricity Supply 
Station :— 


EXTENSION SWITCHBOARD to Specification No. 61. 


The Specitication, Form of Tender, General Conditions, and 
Drawing can be obtained from the undersigned on and after 
Friday, February 24, on payment of a deposit of Two Guineas, 
which will be refunded on receipt of a bona fide tender, and on 
the return of the Specification, General Conditions, and Drawing. 

The Specitication, General Conditions, and Drawing can be 
«cen at. but not obtained, from the office of Sir Alexander B. 
W. Kennedy, 17, Victoria-street, London, S.W. 

Tenders on the prescribed form and enclosed in sealed enve- 
lopes endorsed on the outside with the title of the Specification, 
must be sent to the Town Clerk, City Chambers, Edinburgh, not 
later than 10 a.m.. on Tuesday, March 7. 

The Council do not bind themselves to accept the lowest or 
any offer. 

FRANK A. NEWINGTON, 
Engineer. 
Engineer's Office, l 
Dewar Place, Edinburgh, 
February 20, 1911. 


Ce er aa OF BRISTOL. 


ELECTRICITY DEPARTMENT. 


The Electrical Committee will be glad to receive Tenders for 
a Twelve Months’ Supply of the following : — 
a. Arc Lamp Carbons. 
b. Arc Lamp Globes. 
c. Joint and Fuse Boxes. 
d. A.C. Meters. 

Copies of the Specification may be obtained of the under- 
aigned on payment of a deposit of Two Guineas for each Section, 
which will be returned on receipt of a bona fide Tender. 

Sealed Tenders addressed to the undersigned to be delivered 
by 10 a.m., on Tuesday, March 7, 1911. 

The lowest or any Tender will not necessarily be accepted. 

H. FARADAY PROCTOR, 
M.INsT.C. E., M.Inst. E. E., 
Chief Engineer and. Manager. 
Electricity Department, 
Exchange, Corn-street, Bristol. 


BURGE PARTICK. 


The Partick Town Council invite Tenders for the supply of 
the following Material for the Electricity Department, for the 
year erding May 15, 1912 :— 

(a) Cables. 

(b) Cable Jointing requirements. 
(c) Service cut-outs. 

(d) Meters. 

(c) Incandescent Lamps. 

(f) Arc Lamp Carbons. 

fg) Lubricating Oils. 

(h) Wood Troughinc. 

Specifications and Form of Tender can be obtained at the 
Burzh Electrical Engineer’s Office, Mauldslie-street, Partick. 

Sealed Tenders, endorsed with the title of specification, must 
reach the Town Clerk, Burgh Chambers, Maxwell-street, not 
later than Monday, March 6, 1911. 

WILLIAM SILLERY, A.M.I.E.E,. 
Engineer and Manager. 


OF 


Electricity Supply Station, 
Mauldslie-street, Partick, 
February 21, 1911. 


CONTRACTS OPEN. 
HOME. 


BaRROW-IN-FURNESS.—The Electricity Department of the 
Corporation invites tenders for the supply of steam coal, oils, 
engine-room stores, tools, ironmongery and electrical stores for 
the year ending March 31, 1912. Particulars from the Borough 
Electrical Engineer. Date, March 6. 

BiRMINGHAM.— The Tame and Rea District Drainage Board 
invite tenders, inter alia, for electrical stores. Particulars from 
the Clerk to the Board, Mr. Arnold Harris, Tyburn, near Bir- 
minghain. March 7. 

BristoLt.—The Electricity Department invites tenders for a 
12 months supply of arc lamp carbons, arc lamp globes, joint and 
fuse boxes and A.C. meters. See official notice. Date, March 7. 

Dover.—The Harbour Board invite tenders for the supply, 
for the year ending March 31, 1912, among other materials, 
of electrica]! sundries and electric cables. Particulars of Mr. 
Martyn Mowle, Register of Dover Harbour, 34 and 36, Castle- 
street, Dover. March 2 

- EDINBURGH.—The Corporation invites tenders for extension 
switchboard at Dewar-place Electricity Supply Station. See 
official notice. Particulars from Sir Alexander B. W. Kennedy, 
17, Victoria-street, London, Date, March 7. 

Govan..—The Electricity Department of the Corporation 
invites tenders for the supply of one 500 kw. rotary converter. 
Particulars from Mr. T. C. Parsons, Burgh Electrical Engineer, 
Helen-street. February 27. 

HonNsEÉv.—The Electricity Department of the Council invites 
tenders for the supply of meters, cables, distribution, joint and 
fuse boxes, etc. Particulars from Borough Electrical Engineer, 
Tottenham-lane. March 6. 

Lonpon (for Calcutta).—The Calcutta Electric Supply Cor- 
poration, Ltd., invites tenders for electrically-driven centrifugal 
pumps. Particulars from Mr. F. R. Reeves, Salisbury House, 
London Wall, E.C. March 9. 

Lonpon.—H.M. Commissioners of Works invite tenders for 
the erection of the Western Telephone Exchange. Particulars 
from Mr. J. Rutherford, 22, Carlisle-place, London, S.W. Date, 
March 2. 

Lonpon.—H.M. Office of Works invite tenders for the erection 
at Sevenoaks of a new telephone exchange.  Particulars from 
the Secretary, H.M. Office of Works, Storey' s-gate, S.W. 
March 3. 

MARYLEBONE.— Ihe Borough Council invites tenders for the 

supply for the year ending March 31, 1912, of carbon brushes, 
cables, pipes, disconnecting boxes, joint boxes, cut-outa, meter 
boards, and various accessories. March l. 
{- TwICKENHAM.— The Urban District Council invite tenders for 
the lighting by gas or electricity of the whole or portion of the 
public street lamps of the district for 12 months from March 31, 
next. Particulars from Mr. F. W. Pearce, F.S.L, Town Hall, 
Twickenham. Date, March 8. 


OVERSEAS. 


DENMARK.—The Bronderslev City Electric Works invite 
tenders for the supply of an electric automatic pumping arrange- 
ment. Tenders should be addressed to Herr Kobmand Tolstrup, 
Bronderslev Kommunale Elektricitetsvaerk, Bronderslev. Plans 
and specifications may be obtained from Herr Juchimsen, 
Engineer, Frydendalsvej, 4, Copenhagen, on deposit of 20 kroner 
(22s. 3d.), which will be refunded on the return of the documents. 
March 3. 

NEW  ZEALAND.—The New Plymouth Borough Council 
invites tenders for the supply and installation of two additional 
200 kw. generating sets. Each set to consist of water-driven 
turbine, capable of driving one 200 kw. alternating current 
generator; single-phase 250 k.v.a. alternator of rotating field 
type, 50 cycles, 6,600 volt& ; one 100/125 volta D.C. shunt wound 
exviter generator, to give 30 kw. continuous running, and con- 
nected by friction clutches to turbine at one end of shaft and 
motor at other; and one 45 h.p., 44 volts, 50 cycles, single- 
phase induction motor, as well as switchboard and spares. 
March 22. 
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South AUsTRALIA.—For the Postmaster-General’s Depart- 
ment: (1) For the Adelaide General Post Office, 5 motor genera- 
tors and one switchboard ; (2) three sections of switchboard, 
comnion battery, multiple and other equipment, to increase 
capacity from 3,840 to 5,760 lines. Date: (1), April 19; (2), 
June 14. 

VicToR1A.—Postmaster-General's Department: (1) For the 
Bendigo Post Office, 11 sections of a branching, multiple-magneto 
lamp-signalling switchboard; 10,000 telephone protectors ; 
(2) 102 miles of telephone cable, lead covered, paper insulated ; 
(3) for the Ballarat Post Office, 12 sections of a branching, 
nultiple-niagneto lamp-signalling switchboard. Particulars 
of the Commonwealth Offices, Victoria-street, Westminster. 
Date: (1), March 7 ; (2), April 4; (3), June 14. 

WESTERN AusTRALIA.— For the Postmaster-General's Depart- 
ment: Supply and delivery of one common battery switchboard 
for the Perth Central Exchange, cousisting of two junction 
sever subscribers', four-end, two-cable turning and two-cable 
storing sections, together with all necessary frame racks, power 
plaut, and all associated apparatus. Particulars of the High 
Commissioner, London. April 18. 


OPENINGS FOR TRADE. 


Plant, Wiring, Fittings, Accessories, etc. 


TOWN, COUNTY, AND URBAN COUNCILS. 


Appleby: Contemplated new buildings include Post Office, 
Conservative Club and Market-hall. 

Barry: "Training College for Women for the Glamorgan 
County Council. 

Boscombe: New sanitarv hospital buildings for Bourne- 
mouth Town Council. 

Bridgewater: New Court-house and Police-station for the 
Corporation. 
. Brighton: Public elementary school in Coombe-road. 
Brynmawr: Extension of school buildings. 
Coventry : New Municipal Offices and Town Hall. 
Derby: New school. 
Edinburgh : New Usher-hall, Lothian-road. 
Lowestoft: New elementary school. 
Manchester: New Municipal school in Deansgate. 
Redcar: Fire station for the Urban District Council. 
Wallsend-on-Tyne: New elementary school. 
Wigan: New elementary school at Colborne. 


t 


GENERAL. 


Accrington: New Jerusalem Church, Spring-hill. 

Acomb (Yorks): New Primitive Methodist Church. 

Athens: New Court of Justice for the Greek Ministry of the 
Interior, to cost £160,000. 

Belfast: New hospital in Templemore-avenue. 

Blyth: New Post Office. 

Burslem: Enlargement of laundry and electrical equipment 
for Board of Guardians. 

Carlisle: New Primitive Methodist. school at Prospect. 

Crosby : Working Men's Institute and Club. 

Dundee: New Church to cost £8,000. 

Dunfermline: Women's Institute for the Carnegie Trust. 

Eastbourne: Enlargement of Princess Alice Hospital. 

Falmouth : New Gallery for the Art Society. 

Girvan : New School, to plans by Mr. Cowie, architect, of Ayr. 

Guildford: Extension of the County and Borough Halls. 

Havana: New Presidential Palace, to cost £205,000. 

Horden: Hall and Literary Institute for the Durham Miners’ 
Association, Horden Lodge Trustees. 

Huddersfield: New Post Office. 

Kirkcaldy: Extension of the Hospital. 

Preston: New Elementary Schucl at Golborne. 

Rosario: Hospital and School of Medicine in commemoration 
of the Argentine Centenary, to cost £150,000. 

Sevenoaks: New telephone exchange. 

Southampton: Extension of Hartley University College 
Buildings. 

South Moor: Parochial Hall and Institute. 

Tooting: Now Primitive Methodist Church, to cost £3,500. 


THE ELECTRICAL Enoineers.—Orders for week ending 
March 4, 1911 :—Officer commanding, Lt.-Col. H. M. Leaf. 
Monday, February 27,." A” Co., Technical Drill, 7 to 10 
p.m. Tuesday, February 28, “ B" Co., Technical Drill, 
7 to 10 p.m. Thursday, March 2, “C” Technical Drill, 
7 to 10 p.m. Friday,’ March 3.' * D. Co., Recruits’ In- 
fantry Drill, 6.30 to 7.15 p.m. ; ‘ D" Co., Technical Drill, 
7.15 to 10 p.m. Saturday, March 4, at 7.30 p.m., Social 
Club Cinderella Dance at Caxton Hall, Westminster.—- 
(Signed) P. H. Campbell, Capt. R.E., Adjutant. 
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Publicity Section. 


Notes on New Inventions and Specialities. 


The British Westinghouse Electric & Manufacturing 
Company, Ltd., have drawn our attention to.a line of 
starters they are now manufacturing, and which possess 
some interesting features. Their type “ Z” A.C. slip-ring 
motor starters are designed to control the rotor and stator 
circuits of the motor, thus enabling the use of separate main 
switches to be dispensed with. They are made with auto- 
matic overload and no-voltage release, and among other 
features it is stated that these starters fully protect the 
motor against overload and failure of supply, on one or all 
phases. All release coils are in the stator circuit, and do not 
prevent the use of brush lifting and short circuiting gear. 
They are provided with renewable contacts in all sizes. 

They can be used with three-phase motors, having two- 
phase tliree- wire or three-phase rotor windings ; two-phase 
three-wire motors with rotor windings as above; or with 
two-phase four-wire motors with rotors as above. In the 
latter case, however, it is necessary to take one line of one- 
phase direct to the motor. The resistances are either of the 
cast grid or the Westinghouse patent unit type, and are 
designed to start motors of full load torque up to 15 h.p. in 


i min. ; above 15 h.p. 1 min. out of 15 min. The type“ V" 
three-phase rotor starters have similar ratings. They are 
fitted with renewable switch contacts for the switch, and 


the terminals are on the point of the switches. Retracting 


springs are provided for the switch arms on all sizes, and 
all starters are provided with “ off " open circuit positions, 
no-voltage release coils can be fitted if required. These 
starters control the rotor circuit of the motor only. 

For starters controlling both rotor and stator circuits, 
the Westinghouse Compnay recommend the use of their oil 
immersed starters types “ OV " and “ OZ." These starters 
are particularly suitable for use in fiery mines, textile mills, 
chemical works, damp situations, etc., and we are informed 
that they provide perfect protection against the ignition of 
inflammable gases and explosive dusts. The above two 
types are made in the oil pattern for mining work. 

Attention is also drawn to the ammeter attachment, 
which can, if required, be fitted directly on to all the 
Westinghouse A.C. or D.C. motor starters. The addition 
of an ammeter to the motor starter equipment provides a 
ready means of checking the power in process of being used, 
and indicates at once if the machine is running inefficientlv 
or is being overloaded. Further, it shows the operator the 
normal full load, and also, if required, the maximum 
starting currents. He then knows at once when starting up 
if the machine is not in working order or if he is starting too 
quickly. The normal-full load current of the machine is 


clearly indicated in red on the scale. Further information 
witli reference to these starters can be obtained on applica- 
tion to the Supply Department, British Westinghouse 
Electric & Manufacturing Company, Ltd., Trafford Park. 
Manchester. 


Luminous Mine-shaft Signalling. 


From Messrs. Siemens. Brothers. & Company, Ltd.. 
Caxton House, Westminster, we liave received à. pamphlet 
descriptive of their luminous mine-shaft signalling apparatus 
(Rutherford's patent), a device which derives special 
importance from recent eventa indicating the vital necessity 
of providing a safe and rapid means of communication in 
mines. The apparatus consists of sets of indicators and 
bells for the pit bank, engine room and levels. When it is 
required to wind men from the level, the onsetter turns the 
top switch on his indicator to ** men," and then gives the 
customary rings on the bells 
at the bank and engine-room 
by means of the bell switch 
provided. If the banksman 
concurs with the signal from 
the onsetter, he replies by 
means of the bell and turns 
his switch to^ * men," where- 
upon the signal “ men " is 
illuminated in the engine- 
room, at. the bank and at the 
level. This indicates to the 
engineman that men are to 
be carried, and this order 
remains in force for all the 
subsequent windings until 
altered for some other oper- 
ation, such as " coal" or 
" shaft." Any system of bell 
signals can be used in con- 
junction with the luminous 
signals. The circuits for 
illuminating the indicators 
being separate from the bells, 
the indicators form independent corroboration of the 
bell signals, and as it is necessary for both the onsetter 
and banksman to operate their switches before the 
orders are illuminated, it is clearly indicated to the 
engineman that he may proceed without any possibility 
of doubt as to the bell signals given. An emergency or 
" stop" signal can be operated independently by either 
the onsetter or the banksman, to stop the cage at any 
point. 
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Messrs. Siemens also send us a new and revised catalogue 
of fluid primary cells and batteries which is newly illustrated 
throughout. Particulars are also to hand of * Neotherm ”’ 
copper oxide cells, of which the new features are seven-cell 
batteries in crates of polished teak, and a regenerating oven. 
The Neotherm, which is made in two sizes, is a primary 
cell in which depolarization is secured by the conversion 
of copper oxide into red spongy copper, but, unlike other 
cells of this class, the Neotherm possesses the advantage 
that the depolarizing material can be used again and again 
without deterioration, and, being attached to the body 
of the cell in the form of a lining to the iron containing 
vessel it will last, with fair treatment. as long as the support 
to whichit adheres. After the cell has been taken into use and 
has been discharged until it ceases to yield a useful current, 
the depolarizer can be re-oxydised rapidly bv heating the iron 
containing vessel on a stove or, preferably. in an oven. 
By this invention, therefore, the expense of renewing the 
costly copper oxide after each discharge of the battery 
has been overcome, the only portions of the cell which 
require renewal being the zinc element, which is consumed 
in the production of current, and the solution of sodie 
hydrate which forms the electrolyte. 


Hairbrush and Vibrators. 


Messrs. Simplex Conduits, Ltd., send us leaflets illus- 
trating their electric motor hairbrushes and vibro-massage 
machines. Both of these devices should prove good selling 
lines, since for a small initial outlay they may be made 
great profit earners. The electric hairbrush enables hair- 
dressers to do away with the cumbersome and costly 
shafting, since it can be operated from any lampholder 
and is quite independent of a separate motor. It is made 
for any standard voltage from 100 to 250 A.C. or D.C., and 
the cost of operation is exceedingly small. The electric 


vibrator (of which we give an illustration) should also 
prove a popular line. The working cost of these vibrators 
at a hairdresser’x shop is almost negligible and generally 
Is. 6d. can be obtained for vibro-massage treatment. 
In one shop where one of these machines was recently 
installed, an average profit was worked out at over £100 
per annum, whilst in another establishment treatment was 
given to 48 different customers in four days. The line should 
prove a profitable one to the contractor. to whom a liberal 
discount is reserved on the prices given on the sheet. Two 
types of machines are listed—a small light machine at a low 
price more suitable for private use, and a second type of 
machine listed at 8 guineas, which is more elaborate, and by 
means of which 60 different massage movements may be 
given. The motors are extremely well constructed. and 
carry with them a vear's guarantee free from electrical or 
mechanical defect. due to faulty workmanship or material. 
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Electrical Patents. 


Specially compiled for the “ Electrical Engineer." 


Secondary Batteries. 


1677.—1910. A. N. HazkLHuRST & LoNGsTRETHS, LTD., Bat. 
tersea. In order to determine when a secondary battery 
has received its full charge the gases given off by the charg- 
ing battery are collected in a tube and allowed to escape 
through an orifice placed beneath the surface of a suitable 
liquid. The gases pass through the orifice and rise to the 
surface of the liquid in the form of bubbles. The rate at 
which the bubbles rise indicates the amount of charge fed 
to the battery. 

Compensating Winding for Polyphase Commutator Machines. 

1768.—1910. A. G. Brown Boveri ET Cig, Baden. This im- 
proved compensating winding is formed as a drum winding 
in two or more spacially parallel strands connected in parts 
to carry the separate phase currents which flow in series 
through parts of the different strands. 

Automatic Telephone Exchanges for Double Wire Systems. 

1946.—1910. G. A. BETULANDER, Sweden. According to this 
invention the connecting operation is effected by a con- 


necting apparatus located on the exchange station. The 


line contacts are shifted by two electro-magnets. During 
the connecting period both the line branches are connected 
with earth, and then a contact in one line branch is broken 
and closed repeatedly. A number of current impulses are 
sent through one relay which repeats them to the actuating 
magnet whilst the other relay is traversed by a constant 
current and continuously energises the disconnecting electro- 
magnet. 


Electrically Operated Cranes. 


3462.—1910. SToTHERT & Pitt, Lro., AND W. Pirr, Bath. A 
system of epicyclic gear is provided so that the speed of 
lowering may be many times greater than the speed of 
hoisting. 

Electrie Are Lamps. 


D5452.—1910. SIEMENS SCHUCKERTWERKE, G.M.B.H., Berlin. 
Fuel in the form of powder, liquid or gas is supplied to the 
arc under control of a hollow movable electrode connected 
with feed mechanism. 


Sockets of Incandescent Electric Lamps. 


5920.—1910. C. G. M. Bennett, London, W. A locking member 
attached to the bayonet cap is adapted to be inserted with 
the cap into the lamp socket and bent to a position in which 
it will engage with one edge of the bayonet slot and form 
a tight lock. 


Electro Deposition of Metals. 


7224.—1910. T. A. SurrH, AND T. Deakin, Walsall. The upper 
end supporting means for the barrel containing the barrel 
is detachable so that free access is afforded to the interior 
of the barrel. 


Determining the Position of Faults in Electric Mains. 


7574.—1910. R. A. D. MacArisTER, Greenock, N.B. A wire 
brush is flexibly supported on a trolley and is weighted so 
that it bears on the surface of the road. The brush wires 
are in circuit with a voltmeter. Upon approaching a fault 
an indication is given by the voltmeter and the fault located. 


Double Break Electric Switches. 


8460.—1910. Sykes & SUGDEN, LTD., AND A. SuGDEN, Hud- 
dersfield. The switch had a cross head piece which slides 
on a fixed guide and is provided with arms pivotally con- 
nected by insulating links to movable contacts. A spring 
on the guide moves the cross head to open the switch. A 
lever arm engages the lid of the switch casing when opened. 


Controlling Induction Motors of the Slip Ring Type. 


9304.—1910. H. J. S. HEATHER, Johannesberg. An ammeter 
marked at the current value corresponding to the maximum 
torque at the normal voltage is employed in the primary 
or secondary circuit. of the motor for the purpose of indicat- 
ing to the driver at any moment to increase or decrease the 
resistance in order to increase or decrease the torque being 
exerted at that moment. 


Controlling Electric Motors. 


10370.—1910. FELTEN & GUILLEAUME-LAHMEYERWEREE, A. G., 
Frankfort. This is a system for regulating motors provided 
with a compounded starting generator in which the field of 
the starting dynamo is so controlled by an electromotive 
force which is proportional to, but independent, of the 
main current that the speed of the working motor is inde- 
pendent of the remanence of the starting generator and 
the loss in voltage in the main circuit depends exclusively 
on the regulation of the field strength of the starting 
generator. 


Electric Accumulators. 


11781.—1910. P. K. Srern, New York, U.S.A. The accumulator 
has an element built up of several units, each formed with 
pockets for the reception of the active material, and covered 
by a trough-shaped perforated casing of insulating material 
made in two sections and having integral and overlapping 
edges. The ends of the casing are held by U-shaped spring 
clips of rubber. 


Electric Metal Filament. Lamps. 


11107.—1910. O. Krauss, Berlin. In order to expe! additional 
metals or injurious constituents from the raw filament, the 
filament is supported on a frame and heated by current 
passed through conductors which are not sealed in the lam 
stem. 


Selectors for Automatic Telephone Exchanges. 


12243.—1910. DEUTSCHE TELEPHONWERKE, G.M.B.H., Berlin’ 
The magnets of the selector which have to be lifted and 
turned and which carry the contact arms consist of a 
toothed bar provided with two discs which slides longi- 
tudinally and turns upon a stationary axis. This arrange- 
ment enables the magnets to exert the greatest force with 
the least possible expenditure of current. 


Electrie Arc Lamps for Searchlights. 


15018.—1910. Siemens Bros. Dynamo Works, LTD., West- 
minster, S.W. This lamp, in which the electrodes feed in a 
horizontal direction, is so constructed that the feeding 
takes place automatically until the electrodes come into 
contact with one another. The lamp acts as its own shutter, 
lighting up when the switch is closed and going out when 
the switch is open. 


Controller Regulators for Electric Motors. 


15548.—1910. J. T. Porter, Detroit, U.S.A. The controller 
handle which actuates the shaft of the regulator is made 
to simultaneously actuate a disc provided with stops and 
cam posts so arranged that they engage a paw! which 
oscillates in fixed relation to the regulator case. The con- 
troller handle and regulator shaft are prevented from 
making a rapid turning movement and are compelled to 
turn slowly and intermittently. 


Electric Metal Filament Lamps. 


15879.—1910. K. ScmroTER, Berlin. A soluble protective 
coating is applied to the filament support on which the raw 
filaments are to be heated in order to expel the metal bind- 
ing. The deposit of binding substance is removed from the 
support by dissolving the coating. 


Selenium Cell Signalling Systems. 


17156.—1910. ALLGEMEINE ELEKTRICITATS GESELLSCHAFT, 
Berlin. The circuit closing device for selenium cell signalling 
is provided with means whereby a source of polarised light 
produces an alternating current in the receiver, the fre- 
quency of which is independent of the speed of movement 
of the light source serving as transmitter. 


Ignition in Large Internal Combustion Engines. 


19242.—1910. R. BoscH, Stuttgart. In order to produce two 
. Sparks simultaneously in the combustion space of the 
engine the ends of the secondary winding of the ignition 
machine are connected with two segments of a slip ring. 
Two brushes connected with the ignition leads are so 
arranged that they are in contact with these segments at 

the time of ignition. 


Primary Galvanic Batteries. 


568.—1910. T. W. Byrne, Boston, U.S.A. The primary has a 
container and electrode both made of zinc. The container 
is enclosed in order to protect it from damage through 
rough handling. 


Commutator Grinder. 


28340.—1909. L. Newirr, Chatham. The grinder comprises a 
bracket which is clamped to the frame of the dynamo 
electric machine. A hollow slotted cylinder is clamped in 
the bracket with its axis parallel to that of the commutator. 
The first part of the holder of the grinder is fitted upon the 
cylinder, while the second part is mounted at right angles 
to the axis of the commutator. The slotted cylinder acts as 
a guide to the grinding disc. 


Alternating Current Electric Systems. 


30556.—1909. A. Mavon, H. M. Hopart & Mavor & CovLsoN, 
Lro., Glasgow. This is a polyphase induction motor and 
generator system in which the speed of a body can be varied 
by connecting one or more motors to such body and supply- 
ing current that can be altered in phase and frequency. 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 


AND TRAMWAYS. 


—M— —ÓÓMMMÀ—— 8 M ee 


Traffic Returns per or | Miles of Accounts for past year. 
week. decrease. track open. 
Line. - ————— 
Ending; 1910-11.| 1909-10.| Week. | Current | 1911. | 1910. lota! Passengers Car miles 
year. receipts. carried run 
Feb YT : y r 
Aberdeen Corporation. .........|Feb. 15 90 1,318 | 27 27i 71,930 | 17,517,304 119 
Ayr Corpora D... 229922229* Sept. 18 671 108 — Hy 8 re TH 1,566, 
Baker Street and Waterloo Ry...|Nov. 8,141 +- 2 001 — «25 | — —-— m em 
Birkenhead Corporation........ ‘ob. 5| 1,004 55 |+- 941 | 24-089) 24:089 — — — 
Rirmingham Corporation... .. .|Feb. 11] 6,812 101 8,163 ,56-792| 58:52 = EN _ 
Blackburn Corporation........- Oct. 6 1,100 173 |— 1,036 | 24°53 | 28-3 as m i 
Blackpool! Corporation. . on Aue 20 2152 102 M- 732| — = EN i -— 
Blackpool- Fleetwood Trams....| » 8| 2,904 2 — — = m Ta 
Bolton Corporation............ Oct. 10, 2,416 79 |— 259 42 42 81| 117,799 25,492,902 2,492,149 
Bournemouth Corporation...... July 21| 1,681 42|— 23| 203 | 291 86,225 | 18,091,328 | 1,766,068 
Bradford Corporation.......... Nov. 19) 4,640 215 6.781 98 | 54°81 235,258 47,839, 569 $31,007 
Brighton Corsoration —— n Feb 19 706 12 |. 377 | 9:6 te tix th 5, Th 
Bristol Tramway Company..... Feb 17 5,484 209 — 67 513 265,362 | 46,662,389 | 5,756,842 
Burnley Corporation......... ..|Feb. 18| 1,197 44 — 22 20 64,261 | 12,365,958 | 1,202,330 
Burton Corporation..........-- Feb. 19 24^ 4 273 64 14,918 8,221,596 430,913 
Cardiff Corporation. ....... e. April 3| 2,000 48 — d — 109,979 | 25,058,146 | 2,497,169 
Carlisle Tramways Company....|June a 170 5|— R| — = —- — =e 
Central London Railway ......- eb. 5,438 97 |— 241 | 6-32 | 632 350,150 | 41,898,378 | 1,456,780 
ng X, E uston, & Hamp. Ry. Nov. 6,822 730 7-75 ON = sae 
City chy ced uth London Railway|Feb. 19, 3,317 16 1.046 | 7-26 | 7-26 — — — 
Colchester Co ration... .... July 14 200 39 — 8 10,983 2,308,721 349,539 
Cork E. 1. L. Company....|Feb. 16 411 1 |— 168 | 9.30 | 989 24,044 5,737,478 896,945 
Croydon Corporation OR Rd Jan. 27 1,465 118 - 3, 36 11 — 74,132 | 16,277,418 | 1, 884,137 
Darwen Corporation....... .... (Oct. 1 239 17 |— 7-28 | 7-23 13,899 2,557,054 '245,684 
Dover Corporation ....... e Sept. 18 230 22 |— 305 7 — 11,693 2,697,072 316,754 
Duhifa and Lucan Electric Ry.. . .|Feb. 17 109 1 19 7 7 — za s 
Dublin U.T. eeosvevneveveevvese . Feb. 17 5,149 246 =b- 243 541 541 — — — 
Dundee City Tramways........|Oct. 96 1,332 27 -- 569| — 264 60,573 | 16,867,011 | 1,281,552 
East Ham Corporation... .. ....|Feb. 18 943 25 -1-2,032 | 15 14 47,43^ | 16,865,703 1,091,586 
Glasgow Corporation... ........|Feb. 4| 16,233 | 16,546 313 4-38,153' 195 189 907,404 | 226,048,290 | 20,766,722 
Gloucester Corporation. . weeeee (OC, 6 3965 4 30 T 535 Hy has prm utm 
G.N., Piceadilly and Brompton. .|Nov. 13,429 + 4,075 — 9-95 | — oe des T", 
Halifax Corporation ........... = = = —  (|52-574| 87 81,872 | 20,978,072 | 1,786,390 
Huddersfield Corporation. ...... Dec. 4 1.613 256 -+ 2,663 | 98 28} 84,704 | 16,200,020 | 1,960,329 
Hull Corporation....... «eee Feb 18| 2,776 125 M- 6303 | 29 26 128,722 | 380,964,264 | 8,022,844 
Nord Corporation......... ....|Feb. 12 451 60 |-- 1,969 | 10 10} 25,328 6,385, 466 634,446 
Ukeston Corporation.........+. Feb 15, 113 4 |— 240 4 4 7,214 1,968,850 198,415 
Kirkcaldy ration......... Sept. al 529 ? — 7} "à 14,993 4,874,199 459,066 
Lancashire United Tramways...|Feb. 15, 1,178 36 139 | 39 89 68,904 | 12,554,593 | 2,244,344 
Leeds Co CORA RE ETT T TE TET Sept. is 6,896 272 |-- 3,662 | 108 063 340,868 | 76,784,083 | 7,694,089 
Leicester Corporation.......... Sept. S 2,162 $2 zs mE MES pan = = 
Liverpool Corporation ......... Nov. 19' 10,803 | 10,687 116 |— 1.977 | 100 | 104 672,822 | 124,043,239 | 12,231,779 
Liverpool Overhead Railway....|Feb. 5 1,303 56 621 | 6:65 | 2:40 79,004 11,171,515 1,106,386 
London County Council........|Feb. 8 39,377 | 87,676 1,701 195151) 132; | 129j | Mar. 81/1,274,660! 279,166,461 | 25,591,028 
Lowestoft Corporation ......... Dec. E 155 5 i+ 30 3 — | Sept. 30| 11,399, 2,046,206 870,320 
Maidstone Corporation......... Mar. 6 157 — 7-4 = = ex 2 is 
Manchester Corporation........|Sept. 11. 15,631 | 16,207 834 |—2,871 | 183 | 181 = == == = 
Metropolitan District Railway.. Feb. 18 11,502 | 10,890 612 ++6.762 | 2€ | $4 | — = -— — 
Metropolitan Railway.......... Feb: 5 16,620 | 16,163 457. ++ 2,564 | 244 | 244 | June 30| 680,357 | 99,846,785 — 
Nelson Corporation............ Oct 16, 151 20 7) 21 9} | Mar. 31) 7,362 2,060,712 204,740 
Newcastle-on-Tyne Corporation .|Feb. M 8,883 6 1,773 ! 603 Mi » 91 211,086 | 46,203,166 | 4,411,745 
Newport (Mon.) Corporation.. set 9 663 25 |— 311 | 14} | 144 | , 81| 35.531 8,174,008 798,029 
Oldnam Corporation........... Jan. 24 1,778 262 |— 886 = ae i Padi ou PON 
[ 
Portamouth Corporation ....... Oct. 10 2,046 2937 | — | 981 | 283 | Mar. 31| 97,741 | 21,247,048 | 2,309,439 
Reading Corporation........... May a 764 206 |j— 5 13 13 » 31| 82,709 7,933,572 915,481 
Rochdale Corporation.......... Dec. 26 1,240 114 746 920-9 |20.99 | ,, 81] 56,558 | 10,196,148 | 1,252,925 
Rotherbam Corpuration........ E 4, 655 32 TU" | M ae = ad e om, 
Salford Corpotation............|Sept. 27| 4,596 66 |— 3,326 ' 78 742 | Mar. 31,244,065 | 45,771,011 | 5,480,150 
Scarborough Tramways Co......| — — — pan | 2 Sd EE fasts eem ES 
Sheffield Corporation ...... .... Feb. 5 6,920 280 + 17,601, 40 393 | Mar. 25! 289,745 | 17,568,686 | 7,065,380 
Southampton Corporation......|Feb. 1 978 28 1,502 , 18 18 » 25 52,047 | 10,121,887 | 1,157,451 
Southend-on-Sea Corporation... |Aug. " 996 438 H-1,483 | — — — — — — 
Stockport Corporation .........| — — — — 26 25 | Mar. 31| 52,004 9,155,172 | 1,335,911 
Sunderland Corporation........|Jan. 27. 1,810 26 |— 7,084 — — — m = TS 
Swindon Corporation e" 4690 eee .'Aug. 10 175 Lnd — p — — — — 
Torquay Tramways....... eco Ar 26 630 30 — 8-41| — | Dec. 31! 15,065 2,830, 420 853,297 
Wallasey U.D.C. .............. Feb. ‘ 824 67 1,997 | 12°68 | 12 Mar. 31! 43,828 8,331,038 891,640 
Warrington Corporation........ Ty E E — ee = = NI " 
West Ham Corporation.........|Aug. 18 2489 97 + 1,985 27 14-7 | Mar. 31,122,891 | 385,502,836 | 2,566,854 
Wolverbampton Corporation... .|Nov. " 841 18|— 206; 211| — » 31! 44432 9,440,369 975,714 


& Train Miles. A Half-years figures. 
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| NOTES. 


The delegates who waited upon the Postmaster-General 
this week to put forward the views of the municipalities 
and the National Chamber of Trade with regard to the 
future of the telephone, derived, it is to be feared, but scant 
consolation from their visit. Their case was practically 
unassailable. While the municipal telephone services at 
Hull and Portsmouth involve a capital cost per station of a 
fraction over £20, why should the Post Office cost per 
station work out to upwards of £52? Even the National 
Telephone Company's capital cost per station is only 
£31 10s., with the grave handicap of a 10°% tax on its gross 
receipts for the benefit of the Post Office revenue. But Mr. 
Herbert Samuel turns a deaf ear to these representations. 
He has, he says, after giving the question close study, come 
to the conclusion that the telephone service “is not a field 
in which the municipality could adventure with advantage." 
Yet the municipality can do for £20 what the Government 
cannot do for less than £52 8s. It seems to us that the 
municipalities which have ventured into this field have done 
‘so with considerable advantage to telephone users, and 
certainly not without profit to themselves. 


The Postmaster-General's arguments do not afford con- 
spicuous evidence of that close study which he claims to 
have given to the question. His case is that the business of 
telephony is exceedingly technical and is continually 
changing, and it is essential that it should be supervised by 
highly trained and highly paid experts, who should always 
be watching the course of telephonic invention, always 
experimenting, and always developing on the newest lines. 
The ordinary municipality, even the great municipality, he 
declares, 1s seldom in a position to have at its command 
experts of the calibre which the great Government depart- 
ments could secure. Further, the business of telephony will 
need in the years to come a constant supply of British 
capital, and American experience had shown that it was 
most necessary that capital for telephone purposes should 
alwavs be available in advance of the immediate demand. 
They must have spare plant and must never wait until 
pressure existed and discontent arose. A Government 
Department is, he said, in a much better position, when it 
has once secured powers from Parliament, to raise from the 
Treasury, whenever needed, the capital required than 
municipalities scattered throughout the country. 


Unconsciously, Mr. Samuel here touched upon the crux 
of the trouble which is apprehended when the telephone 
becomes a State monopoly. We know those “ highly paid 
experts.” They exist in prolific numbers in the Telegraph 
department, and the consequence is that that department 
has cost the taxpayer nearly a million a year for forty years. 
But it i8 not the expert in the scientific sense of the term 
who has brought about this gigantic loss. It is the army of 
highly paid officials who belong to the Circumlocution 
Department; and the influential delegates who waited 
upon Mr. Samuel have only too much reason to fear that 
when the 5tate acquires the telephones another army of 
these officials will be let loose upon the service to engineer 
another colossal annual deficit. There is just one other 
point which demands mention. If the National Telephone 
Company, with a capital cost per station of £31 10s. can 
make an average annual profit of £2 13s., while the Post 


Office with a capital cost per station of £52 8s. can only 
make an annual average profit of £1 18s., what will happen 
when the capital cost of all the stations works out, as it 
threatens to, at the higher figure? We should like Mr. 
Samuel to work out that little sum, and then add to the 
result the proportion of extra cost of the additional highly 
paid officials who will inevitably be appointed. The outlook 
is certainly not a cheerful one—except for the officials. 


Some very disquieting admissions were made by the 
Home Secretary in the House of Commons this week in 
reply to questions with regard to certain reporta on ex- 
plosions in mines. The allegation conveyed in the questions 
was that a special report on the Wingate Grange disaster 
prepared by Mr. Bain, the inspector for the Durham 
district, and by Mr. J. B. Atkinson, the inspector for the 
Newcastle district, was received by the Home Secretary 
and sent back with the request that it might be altered in 
substance, and that when the inspectors refused to make the 
alterations, the Home Secretary—who was then Mr. 
Herbert Gladstone—himself had the reports mutilated. 
Mr. Churchill found himself unable to deny the facts, but 
he defended the Department on the theory that it was 
“obviously impossible to allow an inspector uncontrolled 
liberty to use these reports as a vehicle for the expression 
of his personal opinions." It appears that these emascula- 
tions have taken place in respect of three explosions—those 
at Benwell, Whitehaveh, and Wingate Grange, and in each 
case the inspectors have protested in the strongest possible 
terms against the action of the Home Office. 


Our estimable contemporary, the "Journal of Gas 
Lighting," would appear to be very much annoyed with 


the Electricity Publicity Committee, of which it falls 


foul at considerable length in three different portions of a 
single issue. It seems that the Committee's new batch of 
literature, which, one almost trembles to admit, was 
noticed with approval in our columns a fortnight ago, 
contains a ^ plethora of hyperbole and inexactitude " ; a 
nicely rounded phrase which may not unseasonably be 
commended to the attention of Parliamentarians in search 
of verbal weapons against political opponents. It seems, 
according to the “Journal,” that “the present line of 
business-getting policy is to try to frighten consumers into 
turning from gas to electricity," and it is declared that in 
doing this the Committee is not ut all over-conscientious as 
to what is said, though it “ exercises a fair amount of 
discretion by borrowing asseftions of other people" and 
not failing to give them the credit of authorship. What 
would the dear old lady have? If the Committee makes 
statements “ off its own bat," it is accused of perverting 
facts; if it cites the convincing testimony of independent 
authorities, it is accused of indulging in hyperbole and 
inexactitude. For the sake of healthy competition (if any 
may still be said to exist) we trust the gas industry 18 not 
in such a bad way as its champions would make out. 
Thereafter comes the poignant question, “ How long 
is the gas industry, as a whole, going to permit this sort 
of thing to proceed without making an effective reply 
through a similarly authorized and financed organization ? ” 
But the real point is how is the gas industry, either “ as a 
whole” or in part, going to stop it? /If there really is, 
as the “Journal” declares, plenty of material available 
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for ** destroying the electrical case," by all means let us 
have it; but the “ Journal " knows very well there is no 
such material. You can't destroy facts, however excited 
you may choose to get over them. No doubt the 
“ Journal of Candle Lighting " of its day had on occasion 
a similar rush of blood to the head when gas was becoming 
popular. But the innovation made its way, and the candle 
had to yield to it, just as gas in due time must yield to 
electricity. After all, it is purely a question of evolution. 
In the world of illumination, as elsewhere, it is only the 
fittest that ultimately can survive. | 


Elsewhere the “Journal” offers an apology for the 
supineness of the gas industry in this matter, which we 
fear its friends will regard as more ingenious than con- 
vincing. There are officials, it seems, who are '' extreme 
formalists," or who incline to the view that '' their dignity 
is more important than a great and catholic cause," so 
they scrupulously refrain from attempting a reply to the 
unanswerable. We venture respectfully to congratulate 
these extreme formalists upon their dignified reticence. 
Of course (to quote a happy phrase from the “ Journal’s ”’ 
Editorial on this subject), it may be that “they have 
very little to say to which they would personally care to 
append their names," and in this event we can only say 
(again quoting the “ Journal” article) “this is highly 
discriminating on their part, but not courageous.” But 
on the whole, perhaps, the other hypothesis is the better 
one. It is very satisfying to the mind’s eye to picture these 
Extreme Formalists of the Gas World sitting aloof in 
stately dignity, and (like Brer Rabbit) “never sayin’ 
nuffin'," what time the Electricity Publicity Committee 
(to quote from the “ Journal’s”’ third spasm) goes about 
like a raging lion indulging in ^ trading slander of the 
topmost order,” continuously bearing “ false tidings 
to mansion and cottage, to factory and workship, to big 
emporium and the humblest trader’s shop,” and getting 
business by “the propagation of falsehood and mis- 
representation.” 

Central station managers in the country who, as 
evidenced recently in our columns, are still disposed to 
larent the introduction of the metal filament lamp, 
may perhaps take heart on reflecting over Mr. St. 
John Winkworth's observations at.the meeting this week 
of the South Metropolitan Electric Light and Power Com- 
pany. He said that although the new lamp had adversely 
affected the Company's revenue during the past three 
vears, the receipts from lighting were now once more on 
the up-grade. “The great advance in the efficiency of 
electric lighting," he said, “is causing consumers to make 
a greater use of the supply ; the number of lamps installed 
per consumer is growing, and the old principle of installing 
the electric light in the best rooms only is losing ground. 
There is also a tendency for consumers to make use of the 
great convenience offered by electric radiators, hot plates, 
flat irons, ventilators, and other labour-saving appliances 
in the home, and which in the future is likely to make up 
in à large measure for the reduced consumption of the 
metal filament lamp." This is the experience of all the 
London companies. 

The recent announcement from Berlin regarding Professor 
Otto Hahn's “discovery " of a substitute for radium in 
the shape of a by-product of the manufacture of thorium 
gas-mantles, has brought about a flood of correspondence 
and criticism. It is pointed out that the radio-active salt 
to which the name of mesothorium has been given is by no 
means a new thing, having in the first place been discovered 
as the result of experiments conducted under Sir William 
Ramsay at University College, London, five years ago, 
when the properties of the rare earth thorianite, which had 
then only recently been found in Ceylon, were under 
investigation. This earth, it will be remembered, was 
eventually found to contain a larger amount of thorium- 
oxide—79-2895—than had been detected in any known 
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mineral. But in this connection it should be remembered 
that the discovery at University College was made by Dr. 
Hahn himself, and the news transmitted a fortnight ago 
from Berlin merely indicated the successful outcome 
of the further series of experiments upon which he has been 
engaged since 1906. 

Dealing with the same question, Mr. Harry March writes 
to point out that so-called new radio-active substance 
would be more correctly described as a by-product of the 
manufacture of nitrate of thorium from monazite sand (a 
phosphate of cerium and the rare earths containing 34% to 
5% of thorium-oxide, Th Os). It is obvious, he says, that 
the enormous quantities of residues produced in this 
industry must contain a large quantity of actinic and radio- 
active substance. But what is its radio-activity and what 
is its life? “ Experiments on a practical working scale on 
these residues—although highly active— have, so far, failed 
to yield radium or any substitue thereof, and for some 
years past this activity has been attributed to actinium or 
some other allied product of an equally short life, and, 
therefore, as compared with radium—the duration of the 
‘life’ of which is several hundred times that of meso- 
thorium—does not come within the bounds of practical 
utility." 

We are glad to be able to announce that it has been 
decided to again hold the festival dinner of the Electrical 
Trades' Benevolent Institution. The date fixed is April 26, 
at the Hotel Cecil. The Association has recently had several 
cases to deal with, and it is hoped that the electrical trade 
generally will give it their very full support, so as to enable 
it not only to grant temporary relief, but to attain such a 
position as will enable it to grant pensions to its qualified 
members or their widows, which is its main object. 


In connection with the recent conference between the 
representatives of the Incorporated Municipal Engineers’ 
Association, and the Electrical Contractors’ Association 
(Incorporated), we are informed by Mr. Leonard G. Tate, 
A.M.I.E.E., hon. secretary of the latter body, that after 
four meetings of the conference, it was finally decided, 
owing to the impossibility of agreeing on the contentious 
matter discussed, that the conference be suspended until 
further notice, and that each side be free to take any action 
they may think desirable, subject to the resolutions agreed 
upon. It was further resolved to recommend that a Standing 
Joint Committee of four on each side be appointed to try to 
adjust matters of dispute that might arise. | 


THE ASSOCIATION OF ENGINEERS-IN-CHARGE. 


The 16th annual dinner of the Association of Engineers- 
in-Charge will take place at the King's Hall, Holborn 
Restaurant, London, W.C., at 6 p.m. on Saturday, March 25. 
Tickets for the dinner, over which the President, Captain 
H. Reall Sankey, R.E. (ret.), M.Inst.C. E., M.I.Mech.E., etc., 
will preside, supported by the past and Vice-Presidents of 
the Association and many eminent engineers, can be 
obtained by addressing the Hon. Secretary at St. Bride's 
Me E.C., to whom an early application should be 
made. 


A NOVEL DATE RACK. 


We have received from Messrs. Ferranti, Ltd., of Hollin- 
wood, Lancs., a perpetual date rack of singularly striking 
and attractive appearance. Its construction takes the form 
of a perfect model in black-finished iron, copper and brass, 
of their standard tvpe of house meter, the upper face of 
which is cleverly adapted to the purpose of a roller-operated 
date indicator, while removable celluloid slips at the base 
give the months. Electricians will, no doubt, greatly prize 
so novel a reminder of the activities of this well-known 
firm, and there can be no doubt that if it were put on the 
market it would command” a ready. ale. 
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The International Electrical Congress. 


Programme of Subjects for Discussion at Turin. 


In connection with the International Electrical Congress | 


which is to be held in Turin in September as a part of the 
International Exhibition of Industry and Labour, of which 

reliminary details have already been published in the 
Sree ENGINEER (Vol. XLVII., No. 3, p. 73), we are 
now able to give the official list of subjects for discussion 
with regard to the exposition of the applications of clec- 
tricity. 

The Congress will be held from September 9 to 20, under 
the auspices of the Italian Electrotechnical Association and 
of the Italan Electrotechnical : Committee, during the 
period of the International Exlübition of Industry and 
Labour, and in order to ensure its success the following 
comniittees have been formed :— 

(a) An Honorary Committee, under the patronage of 
H.R.H. the Duke of Abruzzi, composed of the Italian 
Ministers of Public Instruction, Public Works, Agriculture, 
Industry and Commerce, War, Navy, Posts and Telegraphs, 
besides the principal local, civil and military authorities, 
the Rectors of Universities and of the Polytechnic Institute 
(engineering college), Presidents of the Academy of Sciences 
and of other principal technical and scientific societies, the 
President of the Italian Electrotechnical Association, the 
President and the honorary secretary of the International 
Electrotechnical Committee. 

(b) An Organising Committee composed of several 
members of the Board of the Italian Electrotechnical 
Association and of the Italian Electrotechnical Committee, 
the chairmen and directors of several important industrial 
associations, the chairmen of all the Electrotechnical Com- 
mittees of other nations, as well of those countries where 
an Electrotechnical Committee has not yet been formed. 

(c) An executive committee which includes the chairman 
and several members of the Turin section of the Italian 
Electrical Association as well as the representatives of the 
principal local industrial companies and concerns. 

The principal endeavour of the organising committee, 
in drawing up the programme of the Congress, has been 
to give the meetings a decidedly international character. 
The attainment of this object is aided by the fact that the 
first meeting of the International Electrotechnical Com- 
mittee (of Standardisation) will be convened at Turin for 
the same period, namely, from September 11 to 16, and 
the official delegates of the Electrotechnical Committees 
of several nations, which include many well-known figures 
in the electrical world, will be assembled there. The 
Organising Committee has secured the co-operation of the 
chairmen of the Electrotechnical Committees and Technical 
Associations of all countries, and therefore of efficient local 
elements for the selection of official lectures, and is sparing 
no effort in order that the countries where electrotechnics 
are developed may take an active part at the Congress, 
under that form. 

Moreover, with the object of securing a definite and com- 
plete programme of work at the Congress, the Organising 
Committee has prepared an official list of subjects, for 
which it will appoint lecturers ; but besides these, it hopes, 
and it has already received many assurances, that numerous 
original papers will, in this connection, be presented by 
members of the Congress. 


OFFICIAL SUBJECTS FOR DISCUSSION. 


].— Electrical and mechanical characteristics of modern 
electric generators, with special reference to very high 
speed machines. 

2.—Present state of technical progress in the manufacture 
of stationary and traction batteries. 

3.—On the simultaneous running of several generating 
plants, all feeding the same svstem of network. 

4.—The selection of the transmission and distributing 
pressure and the design of switchboards and sub-stations 
in large electrical installations, taking into account both 
economy in first cost and continuity of service. 


5.—Underground high tension networks in metallic con- 
nection with overhead lines. 

6.—Present state of research in reference to abnormal 
rises in pressure and means of their prevention and protec- 
tion of the system. 


7.— Construction and use of automatic circuit breakers. 
8.— Methods of cooling transformers of moderate power, 
9.— Converters, rectifiers and motor generators. 
10.— The problem of frequency transformation. 


I 1.— Technical and economical influence on the lighting 
industry of the new metallic. filament-lamp and of the 
metallised ‘carbon arc lamp. 


12.—Three-phase variable speed motors, with special 
reference to rolling mills and paper mills. 

13.— Monophase traction versus three-phase traction on 
main lines. 

14.—High tension continuous current traction versus 
monophase traction on suburban lines. 

15.—Overhead line construction for electric railways. 

16.—Direct production of steel from ores by means of 
the electric furnace. 

17.—Sterilisation of water bv processes employing elec- 
tricity. 

18.—Electricity meters with special reference to different 
kind of loads. 

19.—Government control of meters. 

20.—Rational methods of commercial measurement of 
electric power. 

21.—The problem of increasing the load factor in central 
stations. 

22.—Application of electricity to submarine boats. 

23.—Long-distance wire telephony. 

24.— Wireless telephony. 

25.—Automatic telephone exchanges as a means of 
economy and improvement in telephonic communication 
in large cities. 

26.— Research on secrecy in wireless telegraphy. 

27.—Present and future development of electric heating. 

28.—Comparative study of the direct and indirect 
methods of taxing electricity in different countries. 

29.—Government regulations in reference to the electric 
transmission of power. 

30.—Distribution of electric power for agricultural pur- 
poses, 

31.—The various systems of multiple telegraphy. 


As all the papers read are intended to form the basis 
for general discussions of a far-reaching character in which 
scientists of international repute will participate, the Com- 
mittee of Organisation especially request that the papers 
be made as practical as possible and be cast in a form as 
condensed as the subject matter will reasonably permit. 
All such papers should be forwarded, under registered cover, 
to the Secretary of the Committee of Organisation, Via N. 
Paolo, 10, Milan, not later than June 30. The President 
of the Committee of Organisation, together with the 
Presidents of the Foreign Electrotechnical Committees, and 
the Presidents of Electrotechnical Associations in those 
countries where an Electrotechnical Committee has not 
yet been nominated, are to draw up a list of official re- 
porters to present papers on the subjects indicated, but 
the Committee will also, of course, consider papers pre- 
sented by any Electrical Association. All papers, however, 
must be accompanied by a translation, or, at any rate, a 
summary, in French. 

Subseription for membership has been fixed at £1, which 
gives the right to attend all meetings of all sections of the 
Congress and to receive a copy of all the printed Transac- 
tions. For relatives of members an additional fee of 8s. 
each is required, which will entitle them to take part in 
all entertainments and visits, and, in fact, to all the privi- 
leges of members, except that of voting. 
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Institution of Electrical Engineers. 


High Pressure and Long-Distance Transmission. 


On Thursday of last week, at the Institution of Electrical 
Engineers, the discussion on Mr. W. T. Taylor's and Messrs. 
R. Borlase-Matthews and C. T. Wilkinson's papers on 
High Pressure and Long-Distance Transmission was 
brought to a conclusion. 


Mr. C. P. Sparks said that the papers dealt with a subject 
with which engineers in this country had very little ex- 
perience, the primary reason, in his opinion, being that the 
amount of power transmitted as a rule was comparatively 
small owing to the absence of large water power and the 
distribution and number of the coalfields. As far as he was 
aware the maximum amount of power that was ordinarilv 
transmitted in this countrv was to the order of 4,000 to 
5,000 kw. per feeder, whereas the papers dealt with a 
maximum of some 20.090 to 25,000 kw. per circuit. On 
the last occasion one of the speakers suggested that the 
limit of pressure in this country was of the order of 20,000 
volts for future systems, but the speaker was of the opinion 
that when the time came they would be forced to utilise 
very much higher pressures than that. He thought that 
40,000 volts might be taken as quite a minimum, the 
reason being that it was not possible to handle an overhead 
conductor of more than a limited size, and if the pressure 
was limited to 20,000 volts one soon reached the position 
where it was not possible to transmit a very large amount 
of energy. Therefore, if the size of schemes were big the 
transmission pressures would at least have to be 40,000 
volts. He would have liked to have some more information 
on the question of continuity of service, which was the 
first essential. Very little was said in the papers as to the 
methods of protection, and he considered that before any 
Scheme of big overhead transmission was adopted, safe- 
guards, such as were used on underground cables. would 
have to be considered. As regarded the pressure of trans- 
mission, Mr. Matthews suggested that 200,000 volts was 
within the region of practicability, but Mr. Sparks thought 
that such a pressure was impossible in view of the heavy 
corona and insulator losses. He did not agree with Mr. 
Tavlor that the day was near at hand when direct current 
would be used for high tension transmission ; in fact, he 
considered that day as far distant now as it was five years 
ago. He also did not agree with Mr. Matthews that the 
cost of the sub-station at the low limit of 10,000 volts was 
£3 per kilo-watt. If that figure was divided by two there 
would still be a tremendous margin which contractors in 
this country would welcome véry cordially. 


Mr. W. B. Woopnovuse considered this country to be 
very unfortunate compared with other countries in regard 
to wayleaves. In America and most continental countries 
legal machinery existed for the granting of wayleaves for 
public supply, and no land owner was allowed to withhold 
his consent for a reasonable public supply. It was a matter 
which the Institution itself might treat as being vital to 
the industry. It had worked quite satisfactorily i in other 
countries, and it onlv needed to be taken up in this country 
to get an amendment of the present laws. 


Mr. E. J. Fox touched upon the question of wooden 
v. steel poles, and said that the general opinion seemed 
to be that 10 years was a fair average life for wooden poles 
and 30 years for steel poles. He understood, however, that 
in many quarters it was considered that wooden poles, 
properly treated, had a life of 20 to 30 years. Although 
Mr. Trotter placed the hfe of wooden poles at about the 
same as steel poles, he noticed that the Board of Trade 
still stipulated for a factor of safety of 10 in the case of 
wood and six in the case of steel. 

Mr. TROTTER denied that he stated that the life of a 
wooden pole was equal to that of steel. What he did say 
was that the wooden pole had a life about five times as 
long as the steel pole. 

Mr. Fox: Then the factor of safety should be reversed. 
He was surprised that Mr. Matthews confined his remarks 
to sectional towers. On the continent the question of 
tubular towers figured at the present time very much more 
than sectional towers, principally on the ground of first 


cost and weight. Roughly speaking, a tubular tower was 
to be about half the weight of the sectional tower, with 
the same moment of inertia and the same strength. Further, 
towers of the tubular type could be erected a good deal 
quicker than sectional towers. 

Mr. A. Jacos said it was a curious fact that neither 
author in any way dealt with the important part that 
aluminium now played in the construction of such schemes, 
nor did thev deal with the latest line which had been put 
into operation, viz, that of the hvdro-electric power 
transmission, which had a voltage of 110,000, and on which 
2,000 tons of aluminium had been installed. The capital 
investment required and the difficulties in obtaining way- 
leaves placed serious limitations upon the problem of long- 
distance power transmission in this country. The points 
generally raised against the adoption of aluminium were 
that it corroded more readily than copper, and that there 
was great difficulty in regard to joining it. He thought, 
however, that these difficulties had been satisfactorily 
overcome as regards overhead transmission lines in the 
McIntyre joint, which was now commonly adopted on 
aluminium and copper lines. He showed a piece of alum- 
inium wire which had been in operation on the sea coast 
for over eight years, and on which there was little sign of 
corrosion or deterioration in any way. 

Mr. C. GREENE thought that it would be interesting to 
know whether the factor of safety on the conductors was 
obtained by working with a dynamometer or whether it was 
obtained by in any way measuring the sag. There was 
a point in measuring the strength of conductors by a 
dynamometer which was often overlooked, viz., the varia- 
tion of the wind pressure. A line having a factor of safety 
of five on a calm day would not have the same factor on 
a windy dav. Regarding the point of joining conductors in 
between spans, so far as the McIntyre joint went it made 
& thoroughlv sound working joint, but it did not give the 
same strength as the strength of the line itself. Various 
tests had been made on that joint by putting it in à machine 
and pulling it apart, and the actual strength was found 
to be in the neighbourhood of 60% of the strength on the 
line itself. As to the question of poles, he considered that 
up to spans of about 100 yards the cost of the wooden pole 
compared very favourably with the steel pole; in fact, 
up to 100 yards the cost of the wooden pole was less than 
that of the steel pole, but at that length the limit was 
reached. Insulators of any type, when subjected to heavy 
rain, had their working distances reduced to such an ex- 


. tent that he thought, from the point of view of continuity 


of service, it was a most important point as to the factor 
of safety. 

Mr. E. H. Rayner considered that in order to keep 
high-voltage lines charged, one must have at least 10,000 
or 20,000 kw. machines, or six machines running in parallel. 
Regarding the question of star and delta connections, there 
was one little advantage with the star connection, viz., 
that one needed onlv to “have one lugh voltage terminal on 
the transformer. The question of the insulator itself had 
not been touched upon very much, and he thought that 
some information on that question would be interesting. 
He had tested insulators which had been installed on a 
6,600-volt three-phase system abroad, on which system the 
insulators had given a good deal ot trouble. The rainfall 
in the particular district referred to was about 140 inches 
in three months. The insulators broke off at the neck, the 
wire being tied round the neck instead of over the groove. 
Upon testing these insulators, he found that when dry 
they stood 60,000 volts, but when wet there was distinct 
evidence of a leakage of 6,000 volts down to the cross-arm. 
That, however, did not account for the trouble of breaking 
off, the cause of this being, however, that the bottom of 
the insulator was unglazed and the insulators became 
waterlogged. He did not think that people realised that 
insulators covered with rain were practically the same as 

insulators covered with metal, t.c., were conductors. 
Mr. H. Bnazir ventured to suggest that a carbon powder 
resistance was very much more reliable than_a water jet. 


In his opinion the ground wire was quite useless in the 
case of the line getting struck by lightning, because it could 
not discharge the overhead line. The question of putting 
8 resistance in circuit with a horn was rather interesting. 
It seemed to him that a good effect and better protection 
was obtained by having two or three properly working 
arresters on the busbara. 


Mr. B. M. JENKIN agreed with Mr. Sparks that the thing 
which really determined. the voltage at which the trans- 
mission line had to be worked was not the distance, but the 
amount of power which had to be transmitted. He also 
agreed that the ditliculty in obtaining wayleaves was a 
very serious drawback in this country. 


Mr. A. J. Srvuns said that reference had been made to 
the Post Othee, but. he feared that the experience of that 
department was almost pre-historic, as they had not actually 
used aluminium wires for 10 years. At that timo they 
erected an aluminium line in an experimental sense, but 
during a gale the whole of it came down, although in the 
same district a corresponding copper line was not affected 
at all. That led them to make some factory tests to see 
if they could get over the ditlicultv. The tests showed that 
there was a very great difference in the elasticity of the 
aluminium wire when subject to strain for a short period 
and the elasticity when subjected to constant strain. That, 
of course, was noticeable with copper wire, but to a much 
less extent. They also found that the clastic limit for 
aluminium was 2,900 lbs., for aluminium bronze 3,200 Ibs., 
and for copper 8,000 Ibs. per sq. in. He did not agree with 
Mr. Rayner that the non-glazing of insulators affected the 
insulation. 


Mr. F. V. T. Lee drew attention to the necessity in power 
plants for transmission work of having the synchronous 
motors distributed as much as possible along the system. 
It was possible to operate the line without them, but with 
these motors a much greater control over the maintenance 
of the system and the power factor could be effected, added 
to which they had been found to be very much more 
satisfactory than rotary converters. As to the question 
of the limitation of voltage, he considered that the local 
authorities would have more effect on the voltage limit than 
the corona would, but he was inclined to think that 100.000 
volts, or in that neighbourhood, would remain the limit 
for some little time. Regarding the matter of lightning 
arresters, he considered that the horn arrester with re- 
sistance was the solution. With small units he thought 
that three-phase transformers were economical and desir- 
able, but with large units of 1,000 kw. or larger, it was 
better to stay with the single-phase transformer. The 
possible effect of a short within the transformer was a 
matter that should be looked into verv carefully. Insulation 
should be of fireproof material, such as nicanite. Upon 
the matter of switches, he had come to the conclusion, 
after 15 years’ experience, that for 60,000 volts there was 
nothing better than a horizontal break switch. The method 
suggested of putting the series transformers on the insulators 
of the transformers theinselves would unquestionably tend 
to reduce the cost of series transformers, which were very 
expensive. He deprecated any system of false alarms. He 
thought that the figures of 5°(, depreciation on power house 
equipment, 3°, on buildings, and 5°, on lines given in 
Mr. Taylors paper were rather low, outside of the very 
important factor of obsolescence, which, in the case of 
electrical machinery, might take even that figure itself 
added on to the wear and tear. He considered 10 years to 
be about a fair average for the life of wooden poles. Steel 
poles were verv desirable, but so far he had not been able 
to develop one with the requisite strength at the same time 
with the requisite low cost. 


Mr. R. BonrasE-Marrukws, having made a very brief 
reply, a hearty vote of thanks was accorded to the authors 
of the papers, and the discussion closed. 


Tuwarre Fuxp.—We are requested to state that the 
balance of this fund having been handed over to the Public 
Trustee to administer under a deed of transfer accepted by 
hun, the committee of the fund has now been dissolved, 
and take this opportunity of returning their sincere thanks 
to all who so kindly subscribed to the fund. 


de 
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RELATIVE ANGULAR DISPLACEMENT IN 
SYNCHRONOUS MACHINES.* 


By W. W. Firth, M.Sc. 


When the working conditions of a generator and syn- 
choronous motor system are changed by alteration of load 
or excitation of either machine, a relative mechanical dis- 
placement of the rotors taking place, and if the change 18 
sufficiently rapid, there is an oscillation or phase swing 
about the new position of equilibrium which is quickly 
damped out by eddy currents and friction. 


The magnitude of the steady displacement is governed 
by the condition that the vector sum of the circuit voltages 
must be zero, or, in other words, that the resultant of the 
generated voltages of generator and motor is equal to the 
impedance-drop in the circuit, These voltages depend upon 
the exciting currents of the machines together with their 
armature reactions, whilst the impedance drop is pro- 
portional to the line current. 


To understand the cause of phase displacement, it is 
necessary to examine in some detail the influence of the 
armature flux in modifying the effective strength of the 
magnetic field. Consider a three-phase generator and motor 
svstem and assume the distribution of pole and armature 
fluxes to be sinuous in space around the circumference of 
the armature. The conditions in the generator are repre- 
sented by Fig. 1 (L), A, B, and C being the coils of the 
three phases. Let the current in phase A reach its maximum 
value when the coil edge is 6,,° of phase from the pole centre, 
reckoned positive to the right and negative to the left 
of the centre line. At this instant the currents in phases 
B and C have reached half their maximum values, and are 
reversed in direction compared with that in phase A. The 
corresponding magnetic fields are shown by the curves a, 
b, and c of Fig. 1 (IL), and their resultant by the curve 
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[.— Poles and armature with phases A B G. 


IlL— Full diagram when current in phase A reaches its 
maximum a, b, and c fluxes duc to phases; N, their 
resultant; N2 the pole-flux. 


Il I.— Vector diagram of voltages generated by pole armature 
and resultant fluxes dy Pu and $, the angles of lag 
in generator, motor, and line respectively. 


N,. The latter is scen to be in phase with curve a, that 
is, the maximum value of the resultant armature flux 
occurs 90? of phase later than the maximum current in 
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* Abstract of paper read at the «Newcastle Local section, 
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any coil edge; this flux is therefore fixed in magnitude 
and in position relative to the pole-flux N, the phase 
difference be (904-04) degrees. 

When any coil edge passes through these magnetic fields, 
voltages are generated proportional in magnitude to and 
in the same phase as the fields. These are shown in the 
vector diagram Fig. 1 (III.), by V,» and Vaa, and the re- 
sultant voltage of the armature by Von. The current I. 
reaches its maximum value 90? of phase in front of Vas 
or $o behind the resultant voltage, o being the angle of 
lag of the current in the generator. The corresponding 
diagram for the motor is obtained by reversing the current 
and the armature fluxes in Fig. 1 (I. and II.) ; the phase 
difference of pole and armature fields is now (90 — ĝu) with 
the armature flux leading, 6, being the displacement of the 
coil edge from the pole centre when the current reaches 
its maximum value. Vy», Vua, and Vur of Fig. 1 (III.) are 
the voltages generated by pole, armature, and resultant 
fields of the motor respectively. 

Combining the resultant voltages of generator and motor 
gives the impedance drop E of the circuit. 

If the machines are similar the drop E is equally divided 
between them, and the line voltage is represented in 
magnitude and phase position, by V, drawn through O 
parallel to the line from the middle point of E to Q. 


PHASE DISPLACEMENT SHOWN IN DIAGRAM. 


When the machines are running in parallel as generators 
without exchange of current the vector diagram reduces 
to two vectors, Vap and Vu, equal to one another and in 
opposition. In this case the corresponding coil edges of 
the generator and motor pass the pole centres at the same 
instant. Under load conditions, Vep and Vyp swing towards 
one another, and the coil edges now pass the pole centres 
at an interval of time represented by the angle a in the 
vector diagram. This angle, therefore, is the relative 
mechanical displacement in degrees of phase from no load 
to full load. The diagram shows that this change of phase 
position is n due to the change of impedance drop, 
but chiefly to the change of the generated voltages by 
armature reaction. Incidentally, the vector diagram of 
Fig. 1 shows that even when the power factor in the 
generator is unity, armature reaction has a weakening 
effect on the main field; in fact, that the angle of lead 
must be considerable before the action becomes strengthen- 
ing, thatis before Var is greater than Voy. It shows also 
that in the motor the armature field weakens the main 
field when $, is zero, and only strengthens it when the 
lag is fairly large. Stated generally, we may say that a 
lagging current in the line always has a demagnetising 
action in the generator, and a leading current a demag- 
netising one in the motor; further, that to produce a 
magnetising action in the generator or motor, the line lead 
or lag respectively must exceed a certain value which 
depends upon the magnitude of the line current. 

To test the truth of these conclusions, exploring coils 
were wound round the yokes of the two machines and 
connected in turn to a ballistic galvanometer, so that any 
change of flux in the machine under test could be observed. 
When running under steady conditions the synchronising 
switches were opened and the direction of the kick of the 
galvanometer noted ; it was found that the exploring coil 
on the three-phase generator field gave no magnetic kick 
when the current lead in the line, calculated from the watt- 
meter readings, was 28°. For greater values it was magnetis- 
ing. and for smaller ones demagnetising. Similarly when the 
galvanometer was connected to the exploring coil on the 
motor, there was no effect when the lag in the line was 
10°5°; for greater values it was magnetising, and for 
smaller ones demagnetising. The same results were obtained 
whether the exploring coils were around the yokes or 
immediately behind the pole-shoes. 


DESCRIPTION OF APPARATUS FOR OBSERVING PnasE Dis- 
PLACEMENT. 

The machines on which the tests were made are two 
similar 5-kw. Westinghouse 4-pole separately excited con- 
verters (direct-current 100 volts) with connections for both 
single and three-phase working. The generator was driveu 
by a direct-coupled direct-current motor, and the second 
machine when running as.a synchronous motor was londed 
by a direct-current direct-coupled generator, and when 
running as converter, by rheostats. The four machines are 


in line, with the synchronous machines in the centre. Fig. 
2 shows diagrammatically the apparatus used for observing 
or recording phase displacement. 
Fixed on the half coupling on the motor shaft is a sheet- 
iron ring R carrying a pin-hole H. On the end of the shaft 
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Apparatus for Recording Phase Swing. 


of the generator is fixed a small mirror M with its reflecting 
surface in the axes of rotation; S is a fixed shield with 
another pin-hole on it opposite to that in the ring. The 
light from an are À passes through the two holes in line 
once per revolution of the motor, and strikes the mirror 
M if the latter is suitably adjusted with reference to the 
synchronous position of running. Thence it passes through 
the fixed lens L to the tracing-screen T, or alternatively 
to the drum D, which carries the recording sensitive paper. 
When relative motion of the armature takes place, its 
amount is measured by the change of position of the spot 
of light on the screen or drum. The spot of light is inter- 
mittent, which, when phase swing occurs, gives rise to a 
series of dots on the sensitive paper. 

The apparatus was calibrated with the machines standing 
and the pin-holes in line. It was found that equal angles 
of turning of the generator armature gave equal displace- 
ments on the screen of the spot of light, the errors of re- 
fraction of the lens almost exactly compensating for lack 
of curvature of the screen. 


AN ELECTRICAL FIRE-DAMP DETECTOR FOR 
MINES. 


Discussion on Mr. George Ralph's Paper. 


—- — 


In the course of the discussion which followed the reading 
of Mr. George Ralph's paper on Fire-damp Cut-out Appara- 
tus, before the Newcastle Local Section of the Institution 
of Electrical Engineers, Prof. H. Stroup asked what the 
results would be if no gas were present but if coal dust 
were present in explosive quantities ? It also occurred to 
him that the contacts might become coated with coal dust 
or might get dirty in the course of time, and thus make 
the apparatus fail to act. 

Prof. W. M. THoRNTON said that an apparatus of this 
description would be exceedingly useful in settling dis- 
cussions as to whether gas was present or not, as there 
were differences of opinion at present as to whether safety 
lamp indications could be depended upon. He queried 
whether the apparatus as exhibited was quite mechanical 
enough for use underground, and thought that the greatest 


m————— ee umm ipm a EMEN p mE ———-Ae ll ——— WD ] 


THE ELECTRICAL ENGINEER, MARCH 3, 


care should be devoted to this point. He would suggest 
that the whole apparatus be enclosed in a strong iron box. 
He was reminded of the earlv days of the Barr and Stroud 
range finder, when the apparatus as first designed was 
liable to be knocked out of adjustment, and he understood 
that the Admiralty now insisted upon a mechanical vibra- 
tion test before accepting this apparatus. 

Another objection to the gas detector exhibited. might 
be that the men would make its acting an excuse for knock- 
ing off work when otherwise it might be quite safe to con- 
tinue. He asked what the time lag would be in an atmos- 
phere containing, sav, 20°, of gas? and with a view to 
obviating the ditficulty due to lamp breakages, he asked 
if it would not be possible to employ metal filament lamps 
running at 25 volts, as suggested by Mr. Clothier ? 

Another suggestion. was that the apparatus might be 
divided and connected by pilot. wires to the manager's 
othice. 

Prof. Bedson had pointed out that in the presence of 
hydrocarbons the surface of platinum changed very rapidly 
and he asked if this action was likely to have any pre- 
judicial effects on the apparatus ? 

Mr. C. Farapay Proctor thought that the apparatus 
would be of considerable use in the disused parts of mines 
Where gas was likely to accumulate without being noticed. 
He confirmed the theory that carbon combined with 
platinum. He would like to know if this had any effect on 
the working of the apparatus ? 

Prof. W. M. TuonNTON pointed out that gas lodges in 
the goff, and that it was the duty of the fireman to test 
for gas in these localities periodically. The usual plan was 
for the fireman to put a chalk mark on the side of the 
passage way at the point at which he found gas. This 
point varied from day to day, depending upon the state 
of the barometer at the surface. He had known firemen 
who could predict the barometer reading at the surface by 
means of their chalk marks. 

Mr. A. BARKER asked how the apparatus was to be sup- 
phed with current in pits where the electric cables did not 
extend to within 1,000 yards of the face, and, further, 
where the only available pressure was 2,500 volts? He 
was afraid that the suggestion to run pilot wires would be 
Unpracticable in many pits, as the old working sometimes 
extended verv long distances. 

Mr. Raray, in reply, said that the apparatus would not 
indicate the presence of coal dust. With regard to the 
surface change on platinum, the metal could be restored 
to its original condition by raising it to a white heat for 
several minutes, and this could very easily be done by 
putting other lamps in parallel with the indicating lamps, 
and thus allowing an excess current to pass through the 
heating coils. 


HYDRO-ELECTRIC SCHEME FOR 
AFGHANISTAN. 


The Ameer of Afghanistan has accorded his sanction to 
the hydro-electric scheme proposed by Messrs. F. & C. 
Osler, Ltd.” to provide electric drive for the workshops, 
woollen mills and leather factory at Kabul and for house 
and street lighting in the city. The proposition. savs 

' Indian. Industries and Power," is one that will result in 
a great annual saving to the State, since workable coal is 
not to be found, and the wood fuel at present used for the 
boilers of the steam plant in these factories is a very scarce 
commoditv, having to be brought into Kabul many miles 
bv camel and donkey transport. The demand for the 
shops, and also for the ordinary heating of the houses of 
the inhabitants of Kabul during the very severe weather 
experienced in the winter months, causes a serious deprecia- 
tion of the small supplies available in the vicinity of Kabul. 
The Ameer is making a determined effort not only to stop 
such depreciation, but to increase tlie acreage under timber, 
and the adoption of water power will very greatly help in 
that direction. 

The power will be generated at a spot 40 miles distant 
from Kabul, a 4 ft. deflecting weir being constructed at 
a suitable gorge position, the water being carried by 1] 
miles of canal over the table land bordering one side of 
the river, and then dropped down 130 ft. by a short length 
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of rivetted steel pipe 6} ft. diameter, through the turbines 
into the tail race Joining the river below. Electric energy 
will be generated at 2.300 volts, transformed up through 
two banks of transformers, each consisting of three single- 
phase oil-cooled transformers. These will be wound to 
raise the generator potential from 2.300 volts to 44,000 
volts when nme ied in banks of three. The main control 
of the plant will be effected on the 2,300 volts side from 
the main switchboard located in the generating station 
proper, and all the automatic oil switches will be in the 
2.300 volts circuits. All switching on the high tension side 
will be, of course, arranged in the transformer compartment. 
of the power house. A 74 kw. single-phase transformer 
will supply the lighting circuit in the station at 120 volts. 

Owing to the lack of wood, the 40 miles’ transmission 
line will be supported on a 40 ft. steel tower at 15 ft. to 
the mile. thus eliminating what is usually the weak spot 
in most hydro-electric installations in. new countries. A 
soft steel ground wire will be carried above the transmission 
line for the whole length. A telephone line will also be fixed 
connecting the main and sub-station with various patrol 
houses en route. At the sub-station in Kabul the trans- 
formers for stepping down the voltage to 2,300 volts for 
delivery to the shops will again consist of two banks, each 
consisting of three single-phase oil-cooled transformers, 
while 2,300 volts induction motors will replace the existing 
steam sets driving the various shafting, ete., the steam 
hammers being operated by compressed air from suitable 
receivers, the air compressors being driven also by electric 
motors. 


WIRELESS THROUGH THE EARTH. 


A young Australian electrician, son of a well-known 
squatter in New South Wales, is now on his wav to 
England with the object of submitting to the War Office a 
new development of wireless communication. Acting, 
he says, in the belief that the earth is a vast storehouse 
of radio-activity, he has discovered a system of sensitised 
plates which are in direct sympathy with the earth. The 
plates, which are about 9 in. in diameter, are placed back 
to back, separated by two wires, with the sensitised 
surfaces facing the transmitter and receiver. They are 
encased in a porcelain pipe and buried any distance in the 
earth. An alternating current is used, and by an insertion 
in the instrument the inventor claims to be able to destroy 
any attempt on the part of another person to interrupt 
and read a message. 

Owing to the more compact and solid nature of theearth 
ar compared with the air, and its lesser subjection to outside 
influence, the inventor found that the Morse code was too 
slow, and, therefore, he constructed a code of his own, 
which he claims is much more speedy and less cumbersome 
than dots and dashes. The whole secret of the instrument 
lies in the sensitised plates, which, though difficult. of 
preparation, are speedily completed. As with the Marconi 
and other systems, where the instrument must be attuned 
the plates have to be sensitised to the same degree. The 
receiving instrument and the dotter are a modification of 
several well-known inventions. 

For vears his experiments met with failure, and he 
spent the greater part of his income in trving new methods. 
The experiments by Nightingall, whose treatment of wheat 
by means of radio activity has recently been made public, 
when the advantages of the artificial process over the 
natural one were shown to be five to one, suggested a new 
line of action to the voung man. One dav he succeeded 
in establishing communication between two flower pots, 
using small batteries, applving 50 ampere current. The 
inventor carried on his experiments in a highly mineralised 
district with, he asserts, distinct success. A message was 
subsequently picked out of the bed of a creek 47 ft. deep 
from a transmitter burried llin. in the ground some 
hundreds of yards distant. The inventor states that it is 
immaterial to what depth the plates are placed in the earth. 
On December 9 last, at a distance of 92 miles, a short 
message was sent underground to the receiving station, a 
comparatively low-powered motor bemg used. With an 
unlimited current, it is affirmed. that space would offer 
no obstacle. 
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REGENERATIVE ELECTRIC TRACTION. 
Definite data for the Solution of an old Problem. 


(From Our NEw York CORRESPONDENT.) 

The question of regenerative control on direct-current 
railways is a subject which has long engaged the attention 
of electric railway engineers, and its discussion has recently 
occupied much space in the technical press of this country. 

The chief difficulties in the way of a satisfactory solution 
of the problem have been generally regarded as: 

(1) The lack of space available in a standard truck for a 

regenerative motor of the requisite capacity. 

(2) The minimised torque characterising an adjustable- 
speed motor. 

(3) The difficulty of securing perfect commutation in an 
adjustable-speed motor working under the con- 
ditions of weak field strength and strong armature 
current. 

(4) The difficulty of designing an adjustable-speed motor 
which would be sufficiently rugged electrically to 
withstand the abuse to which railway apparatus is 
necessarily subjected ; in this connection it should 
be pointed out that the fine wire windings required 
for either shunt-wound or compound-wound field 
coils presented perhaps the most serious of all the 
difficulties. 

(5) The difficulty of obtaining smooth acceleration and 
retardation, particularly during the series-parallel 
changes with motors having decided shunt-motor 
characteristics. 

(6) The extra cost of motors with adjustable field strength 
and the great expenditure of power required to ob- 
tain the maximum field strength. 

Mr. Robert Lundell, of this city, has addressed to the 
editor of the New York “‘ Electrical World " a letter in 
which he sets forth his reasons for declaring that all these 
difficulties have now finally and completely disappeared 
and that at the present day regenerative traction motors 
may be built to surpass in both electrical and mechanical 
ruggedness, in horse-power output per pound weight, in 
commutation and in efficiency any plain series motor at 
present in public use. Mr. Lundell illustrates his pronounce- 
ments by diagrams. In Fig. 1, the two heavy circles repre- 
sent successively a distributed field winding and a dis- 
tributed armature winding of a traction motor M, both 
windings being drum windines embedded in the iron. 


Si peces US 
Fia. 1.—TWO0O-POLE CIRCUIT DIAGRAM OF REGENERATIVE MOTOR. 


The diagram illustrates a two-pole arrangement, but 
the actual motor, for reasons hereinafter given, should pre- 
ferably be of six-pole construction. The windings are so 
proportioned that the amp-turns per pole in the field 
winding somewhat exceed the corresponding armature 
amp-turns, so that, when these two windings are connected 
in opposition, the difference between the respective amp- 
turns will produce a commutation field of the required 
strength. The field winding is furnished with four leads ; 
two of these are used as a line current inlet for the purpose 
of producing a compensating field in opposition to the 
armature field. The other two leads, located at 90 electrical 
space degrees from thie first-mentioned leads, are connected 
to an independent source of current supply—preferably a 
small low-voltage motor-generator, the sole duty of which 
is to furnish the excitation current for the main motor. 

The single distributed field winding is caused to act 
simultaneously as a winding for excitation capable of 
regulation, a winding for compensation and a winding for 
commutation. Obviously this arrangement is exceedingly 
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flexible, simple and reliable. The character of the excitation 
of the main motor M may readily be varied at will by 
furnishing the field magnet of the small generator G with 
both shunt and series windings, as shown in the diagram. 


u -armature tield 
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Fig. 2.—SPACE VECTOR DIAGRAM OF M.M.FS AT FULL LOAD. 


That is to say, the main motor M may be caused to operate 
with the characteristic of either a shunt-wound motor, a 
compound-wound motor or a series motor. Moreover, the 
strength of the excitation field may be varied without 
changing its character by means of regulating resistances 
in the excitation circuit, as shown in the diagram. 

The space vector diagrams of Figs. 2, 3 and 4 illustrate 
clearly the relative values of the different m.m.f. and the 
manner in which they vary according to the load and the 
changes in the excitation. Fig. 2 shows the conditions 
resulting from full-field excitation and normal full-load 
armature current. Fig. 3 illustrates full excitation and half- 
load. Fig. 4 shows reduced field excitation in connection 
with a 5094 overload. 

Mr. Lundell's proposition is, it must be admitted, a 
sufficiently daring one, and realising this fact, he anticipates 
criticism by furnishing the essential data for a machine bv 
means of which his conclusions may be put to the proof. 
The data he gives are for a six-pole, 50 h.p. 550 volt re- 
generative traction motor having a distributed field winding 
as shown in Fig. 1, the speed being 600 r.p.m. with full 
field excitation. The full details are as follows : 

ARMATURE. Core: Outside diameter — 16:5 in. x 8 in. 
long. No vents. Inside diameter of core = 10:25 in.: 46 
slots, semi-closed, 0:52 in. x 1-25 in. (0°25 in. opening). 
Four coils per slot, two turns per coil, 184 coils series con- 
nected: 1-62-123-184, etc. Conductor = 3 strands of 
0 072 in. square wire, all double-cotton-covered together. 
Area = 19,800 cir. mils. Space factor = 0:384. Resistance 
of armature winding = 0:166 ohm at 60? C. Weight of 
armature copper = 66:0 lb. 

CoMMUTATOR: 13 in. diameter x 3 in. useful face, 184 
bars, two brush-holders placed 180 mechanical degrees 
apart. Two brushes per holder = 0°75 in. x 1-5 in. ( x2 25 
in.). Resistance of + and — brushes = 0:028 ohm. 

FreLtp Corr AND Corts: Outside diameter = 23 in. x 
8 in. long. Inside diameter = 16°66 in., 62 slots, semi- 
closed, 0:52 in. x 1:5 in. (01875 in. opening). Seven coils 
per slot, one turn per coil (strip winding). Four hundred 
and thirty-four coils series connected : 1-146-291-2, etc. 
Conductor = 0:05 in. x 9/16 in. = 35,600 cir. mils. Space 
factor = 0505. Resistance of field winding = 0:124 ohm 
at 60° C. Weight of field copper = 160:0 Ib. 


Fics. 3 & 4.—SPACE VECTOR DIAGRAMS OF M.M.FS AT HALF LOAD 
AND AT OVERLOAD. 


“ Assuming," he says, “ that about two coils are effec- 
tively short-circuited by the brushes the armature amp- 
turns per pole at a 76-amp load equal 2,300 and the cor- 
responding field amp-turns, 2,750. The amp-turns available 
for the commutation field are, therefore = 450. The full 
(maximum) field flux (Z5 mega-lines per pole) is obtained 
with an excitation of 3,070 amp-turns per pole from a 
distributed. winding, which in turn calls for a maximum 
output of the small motor-generator of 85 amp at about 
11 volts, o 935 watts. The efficiency at half load and 
600 r.p.m. is 855°% ; the efficiency at full load and 600 
r.p.m. is 89/795; the efficiency at 5095 overload and 600 
r.p.m. is 89/54. Net weight of armature-core punchings 
= 219 lb.; net weight of field-core punchings = 323 lb. ; 
total weight of motor about 1,400 Ib. 
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" The six-pole construction is preferable to the four- pole 
because the end connections (the heads) of the distributed 
windings are very much shorter and the windings more 
substantial. It is really ditlicult to conceive of a more 
perfect form of field) winding than the * one-turn. strip 
winding " described above, As the difference of potential 
between the turns is only a fraction of a volo the insulation 
problem becomes exceedingly simple and th» space-factor 
excellent. The entire laminated field structure is contained 
in a cast-steel frame, which not only sures absolute 
rigidity, but adds somewhat to the useful cross-section of 
the yoke, while not incre: sing the le iseht or the width of 
the motor. On account. of the large internal diameter of 
the armature core the main bearing may be made extra 
long without in any wav increasing the over-all dimensions 
of the motor. There exists, therefore, no longer any obstacle 
to the introduction of a motor which will be ample for re- 
generative service within the limited space available.” 

Referring to the tests of a regenerative equipment at 
Newcastle-on-Tyne in the year 1902. Mr. Lundell points 
out some comparisons between the adjustable-speed motor 
then used and the one now described. The Newcastle 
motor had a 35 h.p. rating as against 50 h.p. of the new 
motor, the speed being the same. The weight of the field 
copper in the old motor was 273 lb. as against 160 lb. in 
the new. The maximum field excitation in the old motor 
called for an expenditure of 3.060 watts as against 935 
watta in the new. The total weight of the old motor was 
about 2,000 lb. as against 1,400 lb. for the new. 


ELECTRICITY IN THE POTTERIES. 


£60,000 Extension Seheme Adopted by Stoke-on- 
i Trent County Borough. 


The Council of the County Borough of Stoke-cn-Trent 


has resolved upon an extension of the existing electricity 
undertaking on the three-phase, extra high tension alter- 
nating current system at a cost of £60,000. 

There are at present in the Potteries Federation four 
undertakings, of which the aggregate capacity in 1910 
was 2,800 kilowatts, namely, Burslem 650, Hanley 1,300, 
Longton 300, and Stoke 550, and on these plants the peak 
load was, during that year, 746 kw. at Burslem, 1,304 at 
Hanley, and 624 at Stoke, and only at Longton was the 
load (250 kw.) less than the capacity. In his report pn 
the proposed extension, the electrical engineer, Mr. C. H. 
Yeaman, pointed out that combination was not possible 
on any simple scheme, as the works are all laid down 
complete with separate systems of mains which run out 
from the several generating stations, and could not be 
coupled by joining the mains together where they are 
adjacent. Linking up by means of a separate and new 
transmission system of trunk mains would, however, he 
said, be not only possible, but had been done in many 
instances where similar conditions existed. Separate 
accounts could be kept, and the various undertakings 
charged with their proportion of the costs incurred in 
giving them additional supply according to the amount 
each takes from any plant laid down in common. The 
existing svstems, he added, might be extended by the 
addition of plant in each works of a similar class to that 
at present installed, but of the most modern make and 
tvpe. or a new system might be added which will be 
capable of not only connecting the works up and affording 
the means of dealing with such additional load as may come 
on, but will also provide for large consumers in any part 
of the whole area. 

“ The present low tension direct current, systems," said 
Mr. Yeaman, “ are meeting. with the same difficulties 
elsewhere experienced with large loads, and then a number 
of heavy long low tension feeders will be required, or a 
change will have to be made to extra high pressure. Extra 
high pressure with direct current in this country has not 
been successful, and those undertakings which formerly 
adopted it are now adding extra high tension alternating 
current three-phase systems. The English standard 
frequency for mixed lighting and power is 50 cycles per 
second, and the pressure giving the greatest. economy 
in first cost and operation is 6,500 volts. Conversion is 
then commercially possible by means of motor generators, 
rotarv transformers, or motor converters, which are 


used whenever direct. current supply is required. for local 
distribution from. the extra high tension three phase 
alternating transmission system. Large. consumers and 
outlying areas are usually supplied by means of statie 
transformers. at a reduced pressure with three-phase 
alternating current. Large motors are now frequently 
connected to the extra high pressure supply without. . 
transformation." The electrical engineer therefore 
recommended as the basis for consideration that the svstem 
to be adopted be an extra high tension three-phase alter- 
nating one, with 6,500 volts and 50 cycles, that to start 
with two turbo generators of 1.000 to 1,500. kilowatts 
be installed in an extension to one of the existing works, 
with the necessary boilers and auxiliaries, and that trunk 
mains be laid between the existing works, with the necessary 
sub-station plant. 

The cost of this proposal Mr. Yeamen worked out 
approximately as follows :— Three-phase, extra high tension 
transmission to sub-stations with motor generators, 
rotaries or motor converters : (a) Generating section : Two 
turbo alternators, £10,000; switchgear, buildings, etc., 
£10,000; (b) Transmission section: Ten miles of cables 
laid from generating station to sub-stations, £20,000 ; 
(c) Sub-stations : Six sets of transformers and converters 
with switchgear, £6,000 ; buildings and accessories, £4,000 ; 
total, £50,000, This total will be increased by any additional 
mains required to give duplicate supply, and for distribution 
to consumers on the route. For this £10,000 will be required 
within the first two years, probably making a grand total 
of £60,000, which would represent an additional burden 
of financial charges, common to the four undertakings, of 
nearly £4,000 per annum; but of this {sum part would 
be met by savings in generation costs, a second part will 
be covered by increase in the revenue due to tapping new 
areas and additional output, while the remainder will 
absorb the former profits, but if the repayment of capital 
be deferred for three years, the scheme could be carried 
out without any loss. 

An alternative scheme put forward provided for the 
following extensions of existing works :—Burslem: Ad- 
ditional turbo generator, with new boiler, condenser and 
switchgear for 600 kilowatts, £7,000. Hanley: Additional 
steam alternator, condenser and switchgear for 600 kilo- 
watts, £6,000. Stoke: Extension of buildings, steam 
generator, condenser and extra switchgear for 500 kilo- 
watts, £5,500. Total, £18,500. But Mr. Yeaman pointed 
out that it would not be merely in the plant that money 
would have to be spent. “ The low tension feeders are 
being loaded up, boosters are becoming numerous, and, 
besides adding to the capital cost in themselves and for 
housing, they represent a wastage of power while running. 
I estimate that in five years the cost of extending the low 
tension system will be equal to that incurred in adding a 
new system and in the next ten vears there will be a large 
saving bv adopting the first scheme." 

The Council concurred, and in the end resolved upon the 
adoption of the £60,000 scheme. 


PERSONAL. : 

Mr. Buchanan, B.S., A.R.C.Sc., Whitworth Scholar, 
M.LE.E., Senior Lecturer to Faraday House, Electrical 
College, London, has been appointed Professor of Electro- 
technics at the School of Mines (Transvaal University), 
Johannesburg. The salary is £1,000 per annum, and Mr. 
Buchanan will be allowed to engage in consulting work. 

Among donations and gifts recently announced to meet- 
ings of the Institution of Electrical Engineers are donations 
of £200 to the Benevolent Fund from the executors of the 
late Mr. Gustav Byng and £21 to the Building Fund from 
Sir David Salomons, Bart., who has also presented to the 
Museum of the Institution a complete electric balance by 
Professor Hughes, a door contact and bell, by Sir Charles 
Wheatstone, and a Hughes microphone model, probably the 
first ever made. 


Messrs. A. P. Lundberg & Sons, of the Pioneer Electrical 
Works, Liverpool-road. Islington, have received the honour 
of an appointment as Electrical Accessories Manufacturers 
to His Majesty King George V. Messrs. Lundberg previously 
held a similar appointment to His late Majesty King Edward 
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TESTS OF CIRCUIT BREAKERS. 


Paper and Discussion at the South Wales Institute 
of Engineers. 


— — 


Mr. A. G. Collis, A.M.I.E.E., read at the last meeting of 
the South Wales Institute of Engineers at Cardiff an 
exhaustive paper on * Breaking High and Low Potential 
Circuits." in which he demonstrated graphically a number 
of tests made with circuit breakers of various types. We give 
below a brief abstract of his introductory remarks, indicating 
the scope of his tests and also of the general conclusions to 
which the experiments brought him. 

Recent developments in the electrical industry, he pointed 
out, have given special importance to the design of appara- 
tus for the opening and closing of electrical circuits. The 
extensive use of the turbo- -generator has materially in- 
creased the work which the main switchgear of an elec- 
tricity supply works is called upon to perform, while the 
quality possessed by a turbo-generator of standing up to 
its work greatly increases the destructive effect of a short 
circuit. In some cases inductance has been deliberately 
introduced into the generator leads in order to check the 
sudden transmission to a circuit of the accumulated energy 
of the generator; and it is generally recognised that the 
prompt opening of automatic circuit breakers is essential, 
or the task of disrupting the rapidly rising current may 
prove to be beyond their capacity. Again, modern develop- 
ments in the industrial application of electricity, particularly 
in mines and factories, have led to a demand for completely 
enclosed apparatus, the design of which introduces some 
new and rather difficult problems. 

Mr. Miles Walker has shown that the current increment 
may be at the rate of 800,000 amps. per sec. on a short 
circuit. Clearly the rapidity with which an electrical circuit 
is opened is a point of great importance, because, apart 
from the fact that the rapid opening of a circuit having 
appreciable inductance may lead to excessive pressure rises, 
it must not be overlooked that if a short circuit can be 
disconnected before the current can reach a dangerously 
large value the rise of pressure may not be excessive, even 
with a very rapid break. In this connection a switch which 
would appear to fulfil these functions in a large degree has 
lately been designed. This switch is calculated to open the 
circuit, in the case of a short circuit, in the five-hundredth 
part of a second (counting from the instant at which the 
current commeríces to rise to its maximum rate), and is 
arranged to dissipate the energy of the circuit in resistances 
composed of very thin strips of metal immersed in oil and 
graduallv thrown into the circuit by the motion of the 
switch blade. In addition to which water resistances are 
` provided in parallel with the metal resistances. The switch 
does not rely exclusively upon the arc for dissipating the 
energy stored in the circuit. In fact, the arc is divided up, 
and should be very small. 

Particular interest attaches tq the use of circuit breakers 
with oil-immersed contacts for direct currents. Engineers 
are shy of using this compact and mechanical form of 
breaker for D.C. supply, and for two reasons: (1) the 
impression is widely prevalent that breaking direct current 
under oil must cause an abnormal rise of pressure owing to 
the assumed rapid disruption of the current, and (2) because 
of the carbonisation of the oil. If these difficulties could be 
successfully dealt with, or if it can be demonstrated that 
they do not in fact exist, the door would be opened to the 
taking of a progressive step in the construction of switchgear 
for D.C. supply. 

The question of safety is of paramount importance in all 
colliery work. and it has been for some time recognised that 
tlie opening of circuits under oil is good practice. But it is 
not wise to rely entirely upon the effectiveness of the oil to 
prevent any chance of ignition taking place in a “fiery ” 
mine through the agency of an operating oil switch. If 
there is a good head of oil over the contacts, as there should 
be, no doubt the risk is very small, but there is some 
vaporisation of the oil at break, the gas rising in bubbles 
where it is liberated, into the upper part of the case of the 
switch. 

There has been a general opinion that oil switches were 
well suited for alternating but not for direct currents. The 
author submits that the experiments he has made ought to 
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dispel the idea of any danger due to rise of pressure, and there 
remains only the question of carbonisation of the oil. 
Undoubtedly more carbonisation of oil will take place with 
D.C. supply than with A.C., but careful tests that have been 
made show that the presence of free particles of carbon in 
the oil does not measurably affect its high insulating 
properties. The deposit of the carbon upon insulation in the 
switch will result in the depreciation of its insulating 
qualitv, and the design of the fitting must therefore be such 
that there will not be a tendency for the finely divided 
carbon to be so deposited. The oil, no doubt, should be 
renewed from time to time. In the experience of the author 
the danger of fire from the use of oil-immersed contact 
switches 1s very small. The oil should be of a high flashing- 
point, and it cannot then catch fire unless bv some means 
it 1s raised to the temperature of the flashing-point. It is 
quite impossible that any heat generated by the arc at 
break can do this. 

It is now generally understood that the construction of 
gas-tight cases is impracticable. It has been widely known 
for many vears that water-tight cases for switches and 
transformers could not be successfully made. Cases which 
have been submitted to severe water-pressure tests have 
been found to be partly filled with water when opened after 
some months’ service. If there is alternate heating and 
cooling of the parts within the case the difficulty is much 
greater, as such changes of temperature are accompanied 
by expansions and contractions of the air which result in 
outside gases being drawn into the case. 

Of course, the terminal chamber of the oil switch may be 
fitted with gauze or “ plate" (or both) protection, and it 
can then be made at a lower cost, because, as any pressure 
is at once relieved, the case can be made of ordinary 
strength. The gauze and plates must not only be correctly 
proportioned so that they provide sufficient cooling effect 


‘to extinguish the flames of the exploding gas, but they 


must be kept clean if they are to maintain their efficiency. 
CIRCUIT BREAKERS TESTED. 

The following instruments were experimented upon :— 

(A) Automatic circuit breaker manufactured by the 
B.T.H. Company, Ltd., with strong magnetic blow-out field 
continuously maintained. (Old type.) 

(B) Automatic circuit breaker manufactured by Cowans, 
Ltd., having a continuously maintained magnetic blow-out 
field produced by the same coil which operates the over-load 
trip attachment to the switch. 

(C) Oil break circuit breaker manufactured by Cowans, 
Ltd., provided with brushes of the laminated type bearing 
on flat horizontal faces of the contacts under oil and 
moving in a vertical direction. 

(D) Automatic circuit breaker manufactured by the 
Switchgear Company, Ltd., with carbon break and no 
magnetic blow-out. 

( E) Circuit breaker manufactured by Cowans, Ltd., fitted 
with magnetic blow-out producing a field of medium 
strength, this field being produced bv a separate winding, 
which does not carry current until the main brush ceases 
to make contact and the whole of the current is passed 
through the auxiliary contacts. There are two auxiliary 
sparking pieces, the magnetic blow-out coil coming into 
action after the main brush and the first auxiliary contact 
finger have ceased to make contact. There were six turns 
of wire on the iron core of the magnetic blow-out attach- 
ment. 

(F)-Over-load circuit breaker exactly similar to E, but 
with only three turns on the core of the blow-out attach- 
ment. 

(G) Circuit breaker exactly similar to E, but with only 
one turn of wire on the core of the blow-out attachment. 

(H) Porcelain handle fuse of the ordinary removable plug 
tvpe with fusible wire connected to castings cemented on 
each end of the porcelain tube, the fusible wire being 
threaded through the centre of the tube. 

(I) Circuit breaker exactly similar to C, except that water 
was substituted for oil and the circuit opened under water. 

The conclusions which have been arrived at after making 
a study of the results obtained are as follows :— 

l. That within the limits of the conditions under which 


` the tests were made the system of opening D.C. circuits by 


breaking contact under oil is safe and efficient, 
2. That a breaker with a wide break and comparatively 
weak magnetic blow-out is a safer instrument to use àn all 
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cimata having an appreciable inductance than the type 
with short. break accompamed by the necessarily. strong 
blow-out magnetic field. 

3. That a carbon break circuit breaker tends to reduce 
the rise of pressure occurring at rupture of the current. 

ALTERNATING CURRENT TET. 

The alternating current tests made were of two kinds : 
(1) high tension with inductive load ; (2) low tension with 
non-inductive load. 

CoNcLUsioNS. FROM Hicu Trexsion Tests. 

In all cases the records show that the circuit may open at 
any point on the current curve; but after the current has 
died down to zero value it never again rises on the other side of 
the zero line. It would appear, in fact, that in all cases the 
oil rushes in. between the contacts, and prevents an arc 
being drawn out, which otherwise might permit the current 
to rise again after it has passed through zero value. In one 
or two diagrams there appears to be a slight indication of 
a current. wave having passed through the zero point. at 
break, and risen to a very small value in the opposite 
direction. before the current was finally interrupted ; but 
the evidence of the current having actually reached. any 
appreciable value after passing through the zero point is 
not very definite, as in soine cases the photographic records 
are not very clear. It would appear that the final break 
invariably occurs at or near to the point where the current 
curve would in the ordinary course have reached the zero 
line. When making these tests, voltmeter and ammeter 
readings were taken : and where figures relating to current 
and voltage are produced on the diagram these must be 
considered as the root of the mean square values of the 
alternating current of E.M.F. In no case do the tests show 
any abnormal pressure rises. In fact, the inductive rise on 
opening the circuit in no case reached the normal maximum, 

value of the impressed voltage ; but it must not be forgotten 
that these tests were made with comparatively small cur- 
rents, the greatest current broken being 210 amps. 
Low TEssioN Tests. 

As in the case of the high tension tests, there is a notice- 
able absence of pressure rise at break. There appears to be 
no reason for supposing that if it had been possible to break 
heavier currents, momentary pressure rises might not have 
been obtained appreciably in excess of the normal maximum 
value of the wave of the Impressed volts. But so far as the 
tests were carried, they confirm the practice of the industry 
in the general use of oil switches for A.C. work as being a 
wise practice. Water-break switches are seldom used now ; 
but, apart from the inconvenience of the use of a conducting 
Hid which quickly evaporates, the water-break switch 1s 
an efficient instrument. On short circuit the resulting rapid 
generation of steam is apt to throw the water out of its 
container, The oil is, however, superior from every point 
of view as a medium for the immersion of the contacts, with 
the exception of its inflammability. A large volume of oil 
adds considerably to the factor of safety. and the oil should, 
of course, have a high flash-point. 

Mr. Collis supplemented his paper bv a further ex- 
planation of the " moderate field " blow-out switch. In 
opening, the top contact of the main switch broke contact 
first, then the first auxiliary and afterwards the second. 
Between the auxiliaries was the magnetic blow-out coil, 
which came into action just before the second auxiliary 
broke circuit, the pole cheeks being magnetised so as to 
blow the are upwards. The first auxiliary prevented undue 
arcing on the main contacts, while the second auxiliary 
took the final break. 


DISCUSSION. 


The discussion on the paper was both verbal and written 
The chief contribution made by those present was by Mr. 
E. B. Wepmore of the B.T.H. Company, who thought 
the experiments should have been performed with larger 
powers. After explainmg how, from the carbon-tip early 
tvpe the magnetic blow-out was evolved and then a rever- 
sion made to the carbon break type of an improved design 
as the power to he broken increased in amount, he said he 
did not see the need for the “ moderate-field " type of 
switch as a big break had to be introduced for breaking 
weak currents, the magnetic effect being only pronounced 
on heavy currents. This was already found with the ordinary 
carbon-break type. Reinforcement of the carbon. with 
metal was nowadays secured by using rolling contacts 
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finally breaking on non-volatilising surfaces. Owing to the 
limitation of the plant the breaks in the experiments had 
not occurred on sharply-rising loads such as would occur 
in heavy power circuits, and this had a bearing on the 
dependence of heating effect on time of break, as the over- 
heating of carbon tips was a serious diflicultv even on quick 
acting switches. The magnetic blow-out was good for en- 
closed. breakers as its quick action did not allow undue 
expansion due to dissipation of energy in heat im the box. 
Though Mr. Collis's tests showed favourab Iv to oil switches 
for direct current the increased wear and tear on contacts 
due to imnmersion. in. oil. should. be considered. The oil 
prevented the dispersal of the are, which was; therefore, 
fed by metal vapour from the contacts, and Mr. Collis’s 
oscillograms seemed to him to show signs of this. There 
was a danger of setting fire to the oil. The free handle 
type of breaker had not been tested by Mr. Collis. [t gave 
a high breaking speed, due to the handle not having to be 
moved, but the specd was dependent on the compression 
of brushes and springs and on quickly transferring the are 
from the main contacts to the auxiliary brushes and carbon 
contacts. It should not be used for closing circuits; as the 
contacts might © freeze " together, but only for opening. 
In the alternating current tests a lin. break should have 
been enough to deal with the powers involved. not a 10 in. 
break used. He did not agree with Mr. Collis that after 
the current had dropped to its zero on an oil-break it never 
again rises on the other side. On heavy currents it would 
do so till the arc was cooled bv the oil. An oil-breaker of 
given size would break much more power on alternating 
than direct current. Heating due to contact-resistance in 
circuit breakers was much reduced bv treating the contact 
faces with oil or vaseline, as at short distances oil was more 
easily punctured than air by potential differences, 

The other speakers in the discussion were Mr. W. E. 
CiiaMERS and Mr. J. E. TEaspEL, the former of whom 
pointed out that whereas in the direct-current short circuit 
tests the maximum current was only 1,200 amperes, on 
large power supplies much larger short circuit values had 
to be dealt with. An investigation would be interesting 
as to whether trouble ever occurred in switching on, which 
manifested itself later when the circuit had been switehed 
off again. It had been suggested to him that this might be 
so, and that the new grades of transformer iron now being 
used might allow surges of current if switching took place 
at certain portions of the wave. 

Mr. TrEaspEL preferred fuses to switches on lighting 
work as the former would hold up longer on momentary 
short circuits, and related some experiments he had taken 
showing this. For power work he recommended that any 
motor over 5 h.p. should have a circuit-breaker. He wished 
to know if zinc instead of carbon had ever been used for 
the tips of circuit-breakers. 

The written communications included one from Mr. A. 
M. TAYLOR. referring more particularly to the switeh he 
had designed and which he anticipated would break an 
alternating current circuit in 7002 second. The voltage 
induced by rate of change of current would in his switch 
be limited, he thought. to 1,000 or 1.500 volts. In America, 
such serious trouble had been experienced in switching 
that in Chicago and other towns the switchgear had had 
to be divided into groups. He estimated that, even if the 
whole energy of rupture were taken by the are, in his 
switch 17,000 kw. could be interrupted with a cubic foot 
of oil. 

Mr. WoonbHovsE (Yorkshire Power Company) wrote 
saving that he had tried oil switches for direct. currents, 
but the oil carbonised so heavily that he thought it unwise 
to continue. 

A letter from Mr. J. G. Srarrer pointed out the meritorious 
performance of the switch made by his firm tested by Mr. 
Collis as regards low-pressure rise at rupturing the circuit, 
even on a battery short circuit. The oil immersed direct 
current switch had many advantages, and he had long been 
interested in these. He said the dashpot type had a geo- 
metrical progression curve rendering it untit for. gene ral 
purposes, and recommended the sucker type as giving 
very long lags on small overloads and very quick action on 
dangerous loads. 

Mr. E. W. Cowan wrote to say that im his experience 
direet. current oil type switches worked. properly. in spite 
of carbonisation of the oilifithe carbon particles fal frecly 


224 THE ELECTRICAL ENGINEER, MARCH 53, IQI. 


to the bottom of the tank instead of getting into the switch 
insulators. The insulation property of the oil containing 
heavy carbonisation had been tested and found as good 
as new. He thought oil acted by quenching the arc rather 
than interposing insulation round the contacts. 


A detailed communication from Mr. J. 8. Peck indicated 
that he thought it dangerous to draw general conclusions 
from the results of the tests, and referred to the carboni- 
sation of oil as being a drawback in view of the existence 
of other types of breakers giving satisfactory results. He 
did not see how Mr. Collis obtained his figures for voltage 
rises, as those shown were due both to generator rise and 
motor drop due to the inductive kick, and as the bulk of 
the circuit impedence was probably in the motor, the actual 
voltage rise on the generator would be much less than that 
shown. It would have been advisable to have recorded the 
generator rise by a pressure coil across the generator, as 
well as having the coil shown across the breaker. Were the 
circuit-breakers E and F in the paper the same, or only 
similar? If the latter, differences of air gap and per- 
meability would introduce error in the companion. What 
would have been the effect of increasing the speed of 
breaking, and of increasing the introduction of the circuits ? 
The results of Mr. Collis's tests as to the alternating current 
never crossing zero on rupturing in an oil switch was 
opposed to other investigators experiences, and he cited 
an oscilogram in a paper presented to the American 
Institution this year in which such continuation of current 
was shown. 


Although, owing to the length of the meeting, it was 
adjourned to a further date, Mr. Collis replied briefly to 
the discussion. The operation of oil break switches on 
direct current, he said, had been criticised. Although 
there was more carbonisation with direct than alternating 
current, he knew of a switch on a 400 volt 800 amp.-circuit 
operated by pedal several times per minute which had 
given no trouble on contacts or brushes and very little 
with the oil, and required very little cleaning. For mining 
work, it was better to fill a switch with fluid to keep gas 
out than to rely on so-called “ gas tight " flanges, which 
did not remain so long, though even oil switches were not 
strictly gas tight without further precautions as the 
mechanical disturbance between oil and contacts at break- 
ing left momentary gaps through which the flame could 
shoot. He thought Mr. Teasdel's experience with circuit- 
breakers versus fuses to have involved mechanical trouble 
in the breaker, though, of course, he could not say defi- 
nitely without having seen the breaker. He had never 
tried zinc tips. He agreed with Mr. Taylor's remarks in 
principle, but did not see how the magnetic blow-out 
mentioned operated on an alternating current circuit. Was 
it of the permanent or auxiliary-field type ? Capacity and 
induction, and the impedence of the generator and other 
parts of the circuit, had to be considered in discussing tlie 
question of limiting the rise of current on short circuit by 
quick switching. Modern generators were being built to 
limit momentary rises by large impedence, even at the 
expense of regulation. Mr. Statter’s remarks on time-lag 
were of importance, and Mr. Woodhouse's experience of 
operating conditions valuable. Mr. Peck wanted infor- 
mation on subjects not included in the paper, and had 
criticised the voltage-rise figures. These took account of 
the circuit voltage, the inductive rise, and the difference 
between motor volts and generator volts, in obtaining the 
total. The same breaker with the substitution of three for 
six turns was used in the blow-out experiments referred 
to. The American paper, 1f it was the same, he (Mr. Collis) 
had seen in advance proof, had not yet been discussed, 
and the oscillogram was not accompanied by data or 
circuit-diagram. and might, therefore, be misleading. Re- 
garding the voltage curves, the oscillograph pressure evil 
showed voltages between phases when the breaker was 
opened. The generator voltage (R M S) was taken by the 
voltmeter shown before the switch was opened. The results 
shown in the paper were supplemented by others not 
produced with the same tendency, so that he thought the 
results were representative, and, so far as he knew, the 
first of the kind shown in public. 


The meeting was then adjourned. 


ACTON ELECTRICITY SUPPLY. 


In the House of Commons on Tuesday, on the motion 
for the second reading of the Metropolitan Electric Supply 
Company (Acton District) Bill, Mr. Parker, Labour Member 
for Halifax, moved the rejection of the Bill. It proposed, he 
explained, the taking over of an electrical undertaking 
at present belonging to the Acton District Council, and 
its carrying on by the company in accordance with the 
terms*of an agreement 'laid fdown [inS the schedule of the 
Bill, by which the ratepayers would be robbed of an 
undertaking which was just beginning to prosper, while in 
other particulars the interests of the consumers were not 
properly safeguarded. The agreement had only been 
carried in the Council by the casting vote of the chairman. 

Mr. Pointer, Labour Member for the Attercliffe Division 
of Sheffield, seconded the rejection, declaring the scheme 
would mean a loss to the ratepayers, that the alleged 
referendum which had been taken was unfair and misleading 
and that the arrangement had been astutely engineered 
bv those who wished to force a sale, including the chairman 
of the Council, who was “a most uncompromising anti- 
municipalizer.” 

Sir A. Cripps, said the Urban District Council had ap- 
proached the company and asked them to take over the 
undertaking. The matter had been referred to the elec- 
torate, and the electorate had confirmed the action of 
the Council. It was, therefore, purely a matter for private 
Bill legislation, and ought to be dealt with before a com- 
mittee. 

Mr. Tennant said the Board of Trade had no objection 
to the Bill being read a second time and being sent to a 
committee. | 

Mr. Nield said that so far as he knew there had been no 
active steps taken in the district to challenge what the 
Council proposed to do. 

Mr. Boyton supported the second reading. 

Mr. Whitley stated, on behalf of the Chairman of Ways 
and Means, that 1t was the intention to send the measure 
to an Opposed Bill Committee. 

The motion for the rejection was defeated by 96 to 
81, majority, 15. The Bill was thea read a second time. 


THE FUTURE OF THE TELEPHONE. 


Deputations representing upwards of 200 municipal and 
other authorities, the Associated Chambers of Commerce 
and the Parliamentary Committee of the National Chamber 
of Trade waited upon the Postmaster-General at the 
House of Commons on Monday to make representations 
with regard to the future of the telephone service. They 
raised the questions of rates, the methods of charging, 
and the control of telephones by local bodies, and sug- 
gested that the whole question should be considered by.a 
Select Committee. 

The Postmaster's reply to each deputation was sub- 
stantially the same. He had already announced, he said, 
that it was his intention to make no change of rates until 
it had been ascertained precisely what sum the Post Office 
would have to pay for the National Telephone Company's 
plant. With regard to the method of charging, expert 
opinion in the United States, in Germany, and in this 
country was almost unanimously in favour of the measured 
rate. With respect to municipal control, he was doubtful 
whether telephony was a field in which municipal authori- 
ties could adventure with advantage, in view of the necessity 


for highly paid experts and for readily available capital, : 


and in view of the fact that municipal areas did not make 
ideal telephone areas. Under the Act passed in 1899, 
authorising municipalities to undertake telephone services, 
only six started services, and of those six only two sur- 
vived, two having been sold to the Post Office, and two to 
the National Telephone Company. 

Regarding the appointment of a Select Committee, Mr. 
Samuel said he had no objection to an inquiry being held 
before anv general change in the system of rates was made, 
if the rates which the Post Office found itself able to offer 
after the transfer of the National Telephone Companv's 
undertaking were not aceeptable to telephone users as a 
whole. 
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Technical Problems and their Solution. 


Questions and Answers by Practical Men. 
RULES. | 


Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

Qurstions.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

ANSWERS.—A fec of 103. will be paid for the best answer, 
and 5s. for evety other published. Replies should reach the 
oifice within 14 days of the appearance of the questions, 


as to how long the machine would continue to run. The 
three-phase machine, if lightly loaded, might continue to 
run indefinitely. The stator field, however, would be very 
unbalanced, and in place of a uniform rotating field due 
to the balanced currents of Fig. 2, we should get an un- 
symmetrical flux due to the resultant effect of the current 
in two phases (see Fig. 3, which assumes phase (2) to be 
interrupted, and further assumes that the currents in 
phases (1) and (3) remain practically sinusoidal—an 
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Question No. 1242.—A certain firm has recently put on the 
market a new alternating current motor starter 
suitable for two and three-phase slip ring type induc- 
tion motors. This starter has the stator and rotor 
switch combined, and is also fitted with overload and 
no voltage release coils. The overload coil is 
connected in the rotor circuit in all cases where the 
motor is not provided with a short-circuiting. and 
brush-lifting device. It is claimed tliat by this means 
the motor is completely protected against overload and 
no voltage on all or any one of the phases, only one 
overload coil being necessary. It would be verv 
interesting to know whether there are means of 
calculating. the induced stator and rotor currents 
when one of the phases of the stator circuit is acci- 
dentally broken, the motor running at the time when 
this occurs with 1, 2, full load, or 11 full load.—'* T. B." 


Fic. 2. 


assumption of doubtful truth). In all probability, and 
almost certainly in those cases in which the motor is 
originally running under a load equal to, or greater than, 
half full load, the rotor current will rise sufficiently under 
the unbalanced stator field conditions, to open the supply 
circuit by the overload coil O. If it does not rise thus far, 
no damage is likely to occur to the machine. which will, 
however, run very unsatisfactorily (irregularly) and in- 
efficiently. 


F RESULTANT oF WA (3). 


Answer to Question No. 1242 (awarded 10s.).—It is a 
difficult matter to advance any definite opinion on the 
point raised by " T. B." without studying the exact 
wiring diagram of the starter concerned. The particulars 
given, though lucid so far as they go, leave many points 
of importance in uncertitude. 

With the arrangement indicated in Fig. 1—which seems 
to be that referred to (the rotor and stator switches being 
mechanically combined for convenience—probably with 
two concentric sets of contacts) :— 

(a) The occurrence of an overload would open the 
supply circuit by means of the release coil O in the 
rotor circuit. 

(b) A broken circuit at A in the stator circuit (supply 
mains) would de-energise the voltage hold-on coil 
V, and so shut down the motor ; 

but (c) A break at B would leave both V' and V" energised, 
hence supply would be maintained to the motor in 
two phases, if a three-phase machine, or in one 
phase, if a two-phase machine. 


In the case of a two-phase machine, the failure of one 
stator winding will practically destroy the whole motor 

| torque. This may be seen by referring to Fig. 4, which 
| represents the normal conditions in a two-pole, two-phase 
induction motor. The rotor torque is due to the inter- 
action of OAs. OH, which vectors are almost in phase 

| (the torque is due to the rotor current in one phase moving 
| in the field due to the other phase). Under the new con- 
ditions, the load on the motor will rapidly bring the 
machine to a standstill and, the rotor back E.M.F. thus 
disappearing, the resultant rotor current will increase and 
soon open the supplv circuit by the overload trip coil O. 

| 
| 


4 


(9) R , | 


Fic 1. 


Fic. 4. 


It is, apparently, assumed that the mizhap to the stator | 
phase occurs while the motor is on load; should this Once the supply circuit is opened, the induced voltage 
actually be the case, it is more than probable that the | will, in any case, be confined to :—(a) A sharp inductive 
immediate cause of the accident would necessitate the | kick due to the opening of the circuit, and (b) an open 
instantaneous shutting down of the machine. Supposing, | circuit terminal P.D. due to the residual fields of the 
however, that this necessity did not at once follow, it , stator and rotor (a p.d. small in amount and rapidly 
would depend mainly on the load carried by the motor | decreasing as the machine slows down). 
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Knowing the periodic curve of the flux in which the 
rotor moves prior to the opening of the supply circuit, 
the rotor current. induced mav be determined in any par- 


ticular ease, either from the fundamental formula :— 
dN. TNR 
K = S10 lb. osito eta epus (1) 
dt 
where : E = Voltage induced in any one winding. 
dn | TEN 
ic = Rate of change of flux embraced bv the winding. 
dt : 
and s = Number of turns in the winding. 
or, from the more convenient formula :— 
11. 
E = ra LoT. P:B.TO 9 volts. enses (2) 
where: f = frequency ( ~ per sec.) of rotor slip. 
e = number of conductors per pole per phase. 
| = axial length of iron in rotor core (ems.) 


P = pole pitch (ems.) 
B = flux density in rotor core (C.G.8.). 

By constructing the vector diagram for the machine 
(whether two or three-phase) under the unbalanced con- 
ditions resulting from a broken stator phase, the resultant 
stator and rotor flux, and thence the resultant currents 
flowing in the windings may be determined, but the pro- 
cedure would be complicated, and there is no obvious 
reason why the results, when attained, should be specially 
interesting. 

The simplest course to adopt, when available, and 
certainlv the course giving the most accurate results, would 
be to take ose illograph records of the voltage and current 
waves in the stator and rotor circuits unde” the stator 
conditions assumed. There would, be no difficulty. in 
arranging such an experiment and a continuous record of 
the occurrences immediately following the stator fault, and 
thence till a steadv state (or shut-down) was attained, 
would indeed prove interesting. 

From the strictly utilitarian. point of view, we may say 
that the conditions after the occurrence of the stator fault 
would be very unbalanced ; the motor would run irregu- 
larly and at low ethics ienev ; shut-down would occur when 
the rotor slowed down sufficiently to take an excessive 
current (the stator having no direct protection in this 
respect), and this state w ould be reached the more rapidly 
the greater the load on the motor at the moment of develop 
ment of the fault, and, in general, sooner in the case of 
two-phase than of three- -phase machines.—'* INDUCTOR." 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


The programme of the 16th annual Convention, which 
is to be held at Brighton from June 27 to 30, is provisionally 
as follows :— 

Tuesday, June 27. 10 a.m. : Opening of the Convention 
bv his Worship the Mayor ‘of Brighton, Councillor C. 
Thomas Stanford, M.A., at the Roval Pavilion; Presi- 
dential address by Mr. J. Christie, Engineer and Manager, 
Brighton Electrical Department ; papers and discussions. 
l pe : Table d'Hóte Luncheon at the Grand Hotel. 2.45 
p.m.: Visits to Works. 8 p.m. Reception and Conver- 
sazione at the Roval Pavilion by invitation of the Mayor 
and Mavoress. 

Wednesday. June 98. 8.30 a.m. 
special train for Portsmouth. 10 a.m.: Meeting in the 
Lecture Hall, Municipal College ; address of welcome by the 
Mayor of Portsmouth, Alderman F. Scott Foster ; ; papers and 
discussions. 1. p.m.: Table d'Hóte Lune 'heon at the 
Esplanade Hotel. 2 pues : Visits to Works and H.M. 
Doc b ard. 5.30 p.m. : Evening cruise in the Solent. 8.45 

m.: Return to Brighton by special train. 

Thur sdav, June 29. 10 a.m. : Meeting at the dp uar 
Room, Roval Pavilion ; papers and disc ussions. l p.m. 
Table d'Hote Luncheon at the Grand Hotel. 2.30 p.m. 
Visits to Works. 7 p.m.: Annual dinner at the Dane 
members, delegates, visitors and ladies. 

Friday, June 30. 10.30 a.m.: Annual general meeting 
in the Royal Pavilion, for ilie election of officers and 
Council; annual report and other business. 1 p-m.: Table 
d'Hóte Luncheon at the Grand Hotel. 2.30 pm. : Motor 
car run to Arundel. 


Leave Brighton by 


The headquarters will be the Grand Hotel, Brighton, 
where rooms should be booked at once. Ladies accompanying 
the party will receive invitations to the Mayor's reception 
on Tuesday. On Wednesday arrangements will be made for 
them to visit places of interest in Portsmouth. On Thursday 
afternoon a tramway trip will be arranged, and ladies may 
attend the annual dinner in the evening. With regard to 

railway facilities, special arrangements are being made for 
reduced fares. "The Brighton Corporation Golf. Links are 
available and also those of the Southdown Golf Club, the 
latter being one of the finest courses in the South of England. 

A detailed official programme will be issued in due course, 
and in the meantime all communications should be ad- 
dressed to Mr. C. McArthur Butler, 28, Bedford-square, 
London, W.C. Telephone: '' Gerrard ” 942. 


ELECTRIC SMELTING IN NORWAY. 


Mr. E. F. Grav, the British Consul at Christiania, writing 

with further reference to the electrical smelting of iron 
ore in Norway, states that a new company has been formed, 
under the name of the Stavanger Electro-Staalver! A/s, 
with a capital of about £25,000, for the purpose of uulising 
scrap iron and steel from Lrokcn-up vessels, workshops, 
etc., for the electrical production of high quality. steel 
(kvalitetstaal) Works are to be erccted at Jörpele nd, near 
Stavanger, in Ryfylke, where the company has secured 
a supply of 2,500 h.p. of electrical energy, which it 1s said 
could be increased to 10,000 h.p. The equipment of the 
works is to include, in connection with the steel furnace, 
rolling works, small hammering works, and a steel foundry. 
In view of the increasing import—now amounting to about 
10,000 tons per annum—into Stavanger of tin plates for the 
fish canning industry, the establishment of tin plate rolling 
works may Palo be considered later. The annual output is 
estimated at 1,400 tons of high grade steel billets, 600 
tons of cast steel, 300 tons of “hammered steel, and 700 
tons of scrap for re-smelting. It is stated that the works 
will be situated at an ice-free harbour, with frequent steamer 
connection from Stavanger with the chief ports of Europe. 
It is proposed to commence operations this year. Com- 
munications regarding these works should be addressed to 
Mr. T. H. Poulsson, Stavanger Skibs-Ophugnings Co., 
A/s, Stavanger. 
, The " Board of Trade Journal" announces that the 
directors of the Tinfos paper mills have turned over the 
electric iron ore smelting undertaking at Notodden to a 
newly-formed company named the T infos Jerny erk, A/s, 
Notodden, with a capital of about £35,500. 

A new undertaking for the electrical smelting of iron, 
known as the A s Arendals Fossekompagni, has been 
established at Arendal, under the management of Mr. 
Eyde. The company is an extension of an old undertaking 
of the same name, the capital heing increased to £233, ee 
It is reported to own the B ile Foss, near Arendal, 
waterfall capable of affording 30,000 h.p. of elected 
energy, of which it is proposed at first to harness only 
17,000 h.p. The company has obtained the right to use 
the A/s Electrometals Swedish (Grönwall) process, and 
has also acquired ore deposits near Arendal. 

The Ilen Smelting Works, of Trondhjem, ar» stated 
to have decided to turn their attention to the electrical 
smelting of metals. The process to he employed is described 
as the invention and patent of the director of the works, 
Mr. Tharaldsen. Trial smeltings are being started with & 
furnace of 1,000 h.p., chiefly for copper smelting, with an 
estimated producing capacity of 2,000 tons per annum. 
A second furnace for iron smelting of 3,000 h.p. and 
capable of producing 9,000 tons per annum, is expected to 
start work in the Spring. 

A consignment of 25 metric tons of pure copper, the 
first copper produced bv electrical smelting in. Norway, 
has recentlv heen exported from the Birtavarra mines, at 
Kaafjord, near Lyngór. The company working these 
mines has recently considerably extended its works and 
has adopted a new method of electric smelting. Com- 
munications regarding these works might be addressed to 
Mr. G. Thesen, Ankerlien, near anao. 

The A/s Kristianssands Nikkelraftineringsverk, Chris- 
tiansand, is about to undertake the electrical smelting and 
refining of nickel and copper: 
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HOLBORN STREET LIGHTING. 


We dealt last week with the lighting situation in Chelsea, 
with especial reference to the astonishing tacties of the 
Borough Council in forcing on the ratepavers a seven years’ 
contract with the Gas Company in face of a lower tender 
from the local Electricity Supply Company. We propose 
this week to make an effort to elucidate the situation in 
Holborn, which is in many respects not less amazing than 
that which has disclosed itself in Chelsea, though the 
matter, fortunately, has not vet reached its final stages, 
and the Council itself is behaving in a perfectly businesslike 
manner. It will be remembered that at the last meeting of 
the Holborn Council the Works and General Purposes 
Committee presented a report recommending the adoption 
of gas for street lighting, in spite of the fact that the 
Borough would lose nearly £1,000 a year by so doing. It 
would seem to be an elementary condition of the work of 
any Committee charged with a specific duty, to make itself 
acquainted with the facts bearing on the subject in hand, 
but in the present case the Works and General Purposes 
Committee, and even the Chairman himself, made it very 
clear that they had possessed themselves of no information 
with regard to electricity for street lighting. There was, for 
instance, the question of the disturbance of the streets. 
Information was easily obtainable on ths point, but we 
find the Chairman bluntly declaring that if electricity were 
adopted the streets would have to be broken up, and the 
cables brought across the road. As a matter of fact, in the 
bulk of the cases, the electric mains are close to the lamp- 
posts which have to be served, and where they are not 
(chiefly in reposeful thoroughfares adjacent to the various 
Squares in the district) there is little or no trafie. It Is 
perfectly fair to sav, therefore, that in no circumstances 
would the traffic be interfered with, and in any event the 
interference would be on quite an insignificant scale com- 
pared with that which would be involved in carrving out 
the proposed scheme of gas lighting, since the electric mains 
are laid in the pathways, while the adoption of the gas scheme 
would mean breaking up the whole of the middle of the 
rondwav through High Holborn and New Oxford-street. 

Another point dwelt upon was the suggestion that the 
illumination from the electric lamps erected at the Council's 
suggestion in Gower-street was less, in the middle of the 
road, than that from the lamps erected by the Gas Companv. 
Here again, inquiry would have shown the Committee that 
the actual and undisputed tests made, proved exactly the 
opposite. A further argument put forward assumed the 
existence of colossal difficulties in the way of changing over 
from gas to electricity in view of the fact that the Gas 
Company's present contrast terminates on March 31. 
These difficulties are absolutely non-existent, while the 
suggestion that the Borough mightybe left in darkness 
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while the change was being effected is too absurd to demand 
notice except insofar as it serves as an indication of the 
spirit which seems to have permeated the whole Report. 
Further on, the Report of the Committee urged, as a 
reason for adopting gas rather than electricity, that it was 
inadvisable to have two systems of lighting in the Borough. 
But no one, so far as we (or the Council for that matter) 
are aware, had suggested that there should be two systems. 
The scheme of the Gas Company was for the lighting of the 
whole Borough, and the scheme of the Electricity Company 
was for the lighting of the whole Borough. On the schemes 
they had in hand, the Committee could not possibly have 
had two systems. In this case the suggestion seems 
obviously to have been made with the object of confusing 
the issue, and that remark may also be applied to the 
question of the cost of the change. It is perfectly clear 
from the facts that the tender put forward by the Elec- 
- tricity Company would not involve the Council in a penny 
of expense, but the Committee very disingenuously failed 
to put this fact forward. Why ? 

These are not the only points on which the Committee 
were reticent where they should have been explicit, or 
ignorant where they should have been well-informed ; and 
it is not surprising that in face of the protests of the Council, 
they did not feel equal to arguing the points raised. They 
certainly found champions in one or two members of the 
Council, but they would have been much better off without 
them. One Councillor, for instance, observed that it was a 
very risky thing to adopt electricity when so many Metro- 
politan Boroughs were going back to gas. Challenged to 
name these boroughs, he mentioned, among others, Bethnal 
Green, Lambeth, Paddington, Finsbury, Wandsworth, 
Hackney, Southwark, Stoke Newington. and the City of 
London. What are the facts? Bethnal Green has never 
had electric light. Lambeth has just as much electric light 
at present as it ever had. Paddington has made no change 
whatever for the last six years. Finsbury never had electric 
light. Wandsworth never had electric light. In Hackney 
the whole of.the main roads and a number of the branch 
10ads are lighted by electric lamps, and, according to the 
facts published by the Borough Surveyor of Hackney, these 
cre, light for light, much cheaper than gas. Southwark is 
lighted in the principal streets by electricity, which is being 
considerably increased at the present moment. Not a single 
instance has ever occurred where an electric lamp has been 
replaced by gas. Stoke Newington has just as much electric 
light as it ever had, and has no idea of making any change. 
As to the City of London, no comment need be made, save 
that its inclusion in this list of * boroughs which have given 
up electricity in favour of gas " lays additional emphasis on 
the weakness of a case which needs to be bolstered up by 
so astounding a series of mis-statements. It is, however, 
only fair to the Councillor concerned to say that he explained 
subsequently that he was not personally responsible for the 
list, which was handed to him by another person, who, it 
appears, obtained it from someone else! We trust: that 
when this matter comes up again, as it will do very shortly, 
it will be finally settled in the only manner which can give 
permanent satisfaction to the Borough. The Borough 
Surveyor’s figures regarding the comparative tests made 
by the Council demonstrate incontestably the superiority 
of electric lighting ; the electric mains are already laid 
throughout the Borough, and there will, therefore, be no 
tearing up of streets, Holborn will get better lighting, and 
at the same time will make a saving of nearly £1,000 per 
annum. 


Lonpon ELECTRICAL  ENarNEERS.— Orders for week 
ending March 11, 1911:— Officer commanding, Lt.-Col. 
H. M. Leaf. Monday, March 6, “ A ” Co., Technical Drill, 
1 to 10 p.m. Tuesday, March 7, “ B” Co., Technical Drill, 
7 to 10 p.m. Thursday, March 9, '* C" Co., Technical Drill, 
1 to 10 p.m. Friday, March 10, “ D" Co., Recruits’ In- 
fantry Drill, 6.30 to 7.15 p.m. ; “ D" Co., Technical Drill, 
7.15 to 10 p.m.—(Signed) P. H. Campbell, Capt. R.E., 
Adjutant. 


DIARY. 


| Fripay, Marcu 3. 

INSTITUTION OF Civi, ENGINEERS.—Great George-street, 
Westminster. Students’ meeting, 8 p.m. “ Lagos Harbour 
Survey, 1909-10.” By Mr. H. Ellis Hill, Junr. Chairman, 
Mr. F. Shelford. 

SATURDAY, Marcu 4. 

JUNIOR INSTITUTION OF ENGINEERS.—Visit to the 
London County Council’s Greenwich Generating Station, 
3 p.m. 

Roya IwsTiTUTION.—Álbemarle-street. Professor Sir 
J. J. Thomson on “ Radial Energy and Matter,” 3 p.m. 

Monpay, MARCH 6. 

THE Society oF ENGINEERS.—At the Institution of 
Electrical Engineers, Victoria Embankment, 7.30. “ Petrol 
Air-gas," by Mr. E. Scott-Snell. a 


INSTITUTION OF ELECTRICAL ENGINEERS (Newcastle ` 


Local Section).—*‘ The Laying and Maintenance of Trans- 
mission Cables,” by Mr. Charles Vernier. 
| TurEspay, Marcu 7. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Students’ Section).—Municipal School of Technology, 
Sackville-street, 7.30, “ The Development of the Diesel 
Oil Engine." Mr. W. Roylands Cooper. . 

WeEpDNEsDAY, Marcu 8. 

INSTITUTION OF ELECTRICAL ENGINEERS (Birmingham 
Local Section).—In the English Theatre of the University. 
“The Non-salient Pole Turbo-Alternator and its Charac- 
teristics,” by Mr. S. P. Smith. 

ASSOCIATION OF ExGINEERS-IN-CHARGE.— 5t. Bride In- 
stitute, Bride-lane, Fleet-street, E.C., 7.30, ** Gas Producer 
Plant," Mr. W. A. Tookey. Chairman, Mr. Dugald Clerk. 

Fripay Marcu 10. 

Roya Institution.—Albemarle-strect. “ Recent Ad- 
vances in Turbines,” by the Hon. Charles A. Parsons. 

IMPERIAL COLLEGE OF SCIENCE AND TECHNOLCGY.— 
Presentation of prizes and certificates by Sir A. Keogh, 
Rector, 8 p.m. 


Monpay, Marcu 13. 


LEEps UNIVERSITY ENGINEERING SocrkETY.— Utilisa- 


tion of Exhaust Steam in Low Pressure Turbines.” Mr. 
R. Sawers. | 

| TuESDAY, Marcu 14. 

INSTITUTION OF ELECTRICAL ENGINEERS. (Manchicster 
Local Section).—Manchester University, 7.30, ** Electricity 
Meters." Mr. H. A. Ratcliff, A.M.I.E.E., and Mr. A. E. 
Moore, A.M.I.E.E. 


OBITUARY. 


eom — MÀ 


We regret to record the death of Mr. Joseph Wetzler, 
the well-known American electrician, who for nearly 
12 years has been a familiar figure in electrical circles 
in London in connection with the Electrical Engineer 
Institute of Correspondence Instruction, which he founded 
in New York in 1898. Mr. Wetzler, who was born in 
Hoboken, New Jersey, in December, 1863, graduated as 
mechanical engineer at the Stevens Institute of Technology 
in that city in 1882, and, entering tlie Western Dynamo 
Works at Newark, qualified himself as an electrical engineer. 
He subsequently joined the staff of the ‘‘ Scientific 
American," and just over six-and-twenty years ago 
became, with Mr. T. Commerford Martin, joint editor of 
the * Electrical World " of New York. He also shared with 
Mr. Martin the duties of editing the electrical section of 
the American Cyclopxdia of Applied Mechanics. Mr. 
Wetzler, who died very suddenly at his residence in Queen’s- 
gardens, Bayswater, after only 24 hours’ illness, was one 
of the oldest members of the American Institute of Elec- 
trical Engineers, of which he was a vice-president and 
member of Council. 

We have also to record with regret the equally untimely 
death, at the age of 53, of Mr. Joseph McDermott, last 
vear's president of the Electrical Contractors’ Association. 
Mr. McDermott, who was a magistrate for Ashton-under- 
Lyne, and a prominent electrical engineer, was managing 
director of the Lancashire Engineering Company, and 
president of the Manchester Circle of the /Catimen. Society. 
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Electricity and the Coronation. 


What the Leading Electrical Houses are Doing. 


Since dealing last week with the subject of electrical 
illumination schemes in connection with the Coronation 
festivities from June 19 to June 30, we learn that upwards 
of two hundred decoration projects are already well in 
hand in various provincial centres apart altogether from 
the plans which are being formulated in London. Local 
committees and municipal authorities have entered with 
great zeal and spirit into the proposals for decorative 
schemes, and the outcome promises to be one thoroughly 
worthv of the occasion. 

Continuing our notes on what the leading electrical 
houses are doing in the way of providing facilities for the 
execution of illuminative designs, we give to-day some 
illustrations showing the scope of the special work of The 
Electrical Company, Ltd., of 122-124, Charing Cross-road, 
London, W.C., from whom we have received a striking 
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booklet entitled “ Some Illuminating Suggestions," which 
should prove of great value in the selection of material for 
decoration devices. One of the specialities of The Electrical 
Company is " Striplite," which is supplied in forms suitable 
for outdoor or indoor lighting and either for temporary or 
permanent illuminations. The outdoor Ntriplite is supplied 
in 3/22 cable, 600 megohm, with watertight porcelain 
holders, miniature E.S. sockets for 2 c.p. 14-volt round 
bulb, pipless lamps, either clear, frosted or coloured. This 
form is supplied in lengths of 8 or 16 lamps in series, ready 
wired for fixing, at prices ranging from 1s. 6d. to 3s. per 
foot (including lamps), according to the distance at which 
the lamps are placed apart. Another form of Striplite in 
| 18 cable, with lamps from 1} in. to 5 in. apart, which 
can be applied to any desired outline, is listed at 2s. ad. 


ELO KIN 


to 6s. 9d. per foot, and this lamp can be supplied at 55s. 
per 100. Another variety for lake illumination is guaranteed 
to be ‘absolutely watertight, while several forms of zinc 
strip for circling buildings, arches, and any other structure 
are stocked to take lamps either 24, 5 or 10 in. apart, from 
5 c.p. to 32 c.p., any voltage from 31 to 260, at prices 
ranging from 2s. 10d. to 4s. 11d. per foot. It will be seen 
from the illustrations how strikingly effective this system 
of illumination:can be made for, comparatively speaking, 
a very moderate outlay. 
One of the most. ingenious of The Electrical Company 8 
specialities is the reflector rosette sign, a device which 
combines with extreme simplicit yjof manipulation a wonder- 
ful variety of striking effects. These are likely to commend 
themselves to extensive use during the coming celebrations 
since while they can, for that special occasion, be made 
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up to form letters, stars, crowns or figures, the units can 
be readily dismounted and re-formed into any other 
desired design. The partsJare so arranged that by means 
of a special spanner the reflector rosettes, which during the 
Coronation period have, for instance, formed the line 
"KING GEORGE V.," can be re-arranged to serve the 
purpose of an illumination suited to the purchaser's own 
particular business. For this extremelv clever feature, with 
its endless adaptability. to every purpose in connection 
with temporary and permanent illumination, The Electrical 
Company is already experiencing a very large demand, and 
contractors and other should place their enquiries without 
delay in order to ensure the timely satisfaction of their 
requirements. 


ENGINEER, MARCH 3, 1911. 


. 


Electrical Progress at Home and Abroad. 


A Review by our Special Correspondents. 


LANCASHIRE. 


Annual Dinner of the Local Section-—Mr. Ferranti 


on the Unity of the Organisation. 


MANCHESTER." 


i Mr. J. S. Peck presided ‘at the annual dinner of the Man- 
chester Local Section of the Institution of Electrical 
Engineers, which was held at the Midland Hotel, on Friday 
evening. Among the large company present were Professor 
J. E. Petaval Professor E. W. Marchant, Sir Thomas 
Shann, Mr. S. Z. de Ferranti, Councillor 8. W. Royse, Mr. 
J. Harding Churton, Mr. W. Cramp, Mr. N. Mavor, Mr. M. 
B. Field, Mr. A. J. Watson, Mr. W. Fox, Mr. €. D. Jaite, 


Mr. W. H. Patchell, Mr. W. W. Blunt, Mr. W. P. Dighy, | 


Mr. H. Harrison. Mr. H. Dobell, and Mr. 8. L. Pearce. The 
toast of * The Institution of Electrical Engineers " was 
given by Sir Thomas Shaun, who, in congratulating the 
members on the rapid growth of their Society, said the 
Institution was one of the most important of tts kind in the 
country, and their present membership exceeded 6,000. 
As thev represented what was, perhaps, the most important 
branch of engineering, he was glad to note that the Institu- 
tion had decided to appoint a sub-committee to investigate 
the question of electricity in textile factories, which was a 
matter of great moment to Manchester as well as to Lanca- 
shire as a whole. The fact that their local branch boasted a 
membership of 800 was a significant indication, he thought, 
of the importance of Manchester in the electrical world. 


Progress and Suecess. 


Mr. S. Z. de Ferranti, in the course of his reply, referred 
to the time when the movement in Manchester began as 
the Northern Society of Electrical Engineers—a body 
independent of the Central London body. He thought it 
was a wise arrangement when that Northern Society ceased 
and the Manchester section of the main bodv came into 
being. It had been beneficial to electricity generally, and 
had done much to further the interests of electricity 
generally. Changes would, in the future, take place. As 
electricity progressed, electrical engineers would have to 
live all over the countrv, and it was a matter of great 
importance to see how those members’ interests could be 
best looked after bv the Institution. The unity of the 
organisation must be preserved. The function of the 
Institution was that of a scientific body, but the speaker 
would preter that the Institution be made as useful as pos- 
sible, and from the business point of view the industry 
could only flourish by interesting itself in questions such as 
power supply, industrial issues, and the profession of elec- 
trical engineering. They must be content to make mistakes, 
or at least take the risk of doimg so, rather than abstain 
from active work on behalf of their members. Whatever 
branch of the industry engineers were engaged in their 
interests were in the long run the same; they wished for 
progress, success in development, and practical application 
of electrical science. They must make it their object, 
therefore, to help forward every department. of electrical 
industry. 

Mr. J. S. Peck, replying to the same toast, spoke of the 
value of local sections which kept members together and 
preserved them in lovalty to the central body. The Man- 
chester section showed a steady progress in the quality of 
the papers it produced, but it had a long wav to go before 
it reached the standard attained in other countries. He did 
not think that these papers could improve much till we had 
behind us in this country a prosperous industry, which 
would encourage pioneer and research work. Nevertheless, 
he believed all members of the profession should be members . 
of the Institution. Finally, he spoke optimistically of the 
prospects of the electrical industry in this country. 


LIVERPOOL NOTES. 


Growth of Demand Necessitates Additional Power 
Station —Supplies for Heating and Cooking — 
Question of Charges. 


Liv ERPOOL. 


The Consulting. Electrical Engineer of the Corporation, 
Mr. A. B. Holmes, in the course of an interesting report 
on the electric supply of the citv, observes that the growth 


| of the demand for current for all purposes indicates that 


within two vears, if the present rate of Increase is mam- 
tained, an additional generating station will be necessary, 


: and he suggests that in considering this matter the Corpora- 


| 


tion should discuss the suggestion of placing the new station 
in the neighbourhood of a colliery, but points out that 
while the transmission of energv over long distances would 
present no insuperable engineering difficulty, the cost of 
overhead transmission (which, to secure reasonable security 
of uninterrupted service would have to be completely duph- 
rated) would be commercially prohibitory. The difficulty of 


| obtaining wavleaves for the line and permission for the sup- 


porting towers, and the expensive safeguards demanded for 
crossing roads and railways rendered the laving of such trans 


“omission Ines underground the only practical method for dis- 


trictssuchasthat under consideration. The charges for in- 
terest on capital and for the maintenance of such a system 
wouldfar exceed the small charge per ton paid for the trans- 
port of coal from the colliery. Another interesting point in 
relation to the future of undertakings dependent on the 
coal supplv was that within a comparatively limited number 
of vears, certainlv before the close of the present century, 
the exhaustion of the collieries in the Liverpool neighbour- 
hood’ would have commenced, if it should not have con- 
siderably advanced. 


Lighting and Heating. 


A demand for lighting on a considerable scale, it appears, 
has begun in districts where all the houses are at very 
moderate rentals, a circumstance which is regarded as a 
very satisfactory indication of the general recognition of 
this form of hehting over every other kind. In some of 


l * " . 
the older residential parts of the citv houses once com- 


manding high rents had been allowed to fall into decay 
through want of the outlay necessarv to keep them up to 
date. Property of that kind could not permanently remain 
unoccupied, and whenever such property came to be dealt 
with electric light was one of the improvements considered 
essential. With electricity at its present low price a further 
development of electric street lighting might, perhaps, be 
regarded as, at any rate, within the limits of possibility. 
The demand for power had during the first few vears in- 
creased. steadily and satisfactory, and there was every 
indication that for some vears at least this rate of progress 
would be maintamed, if not extended. Meanwhile there 
Is, it would appear, a steadily increasing demand for 
current both for heating and cooking, and these uses of 
electricity have, says Mr. Holmes, given satisfaction 
wherever they have been adopted. 


Question of Charges. 


With regard to charges for electricity, Mr. Holmes refers 
to the advent of the metallic lamp as having reduced the 
income obtainable from consumers located on the present 
network. In a number of houses the cost of lighting had 
thereby been reduced from 15 to 40°. An increase in the 
charge for electricity supplied. for lighting private. houses 
would, he savs, appear to be justifiable : but, as the use 
of radiators is extending, and a demand for cooking and 
other domestic services is commencing, if would probably 
not be wise, from a business point of view, to raise the price 
at present. The consumer of most value to the department 
is the one who uses the greatest amount of electrical energy 
in proportion to his holding in the city, and the rateable 
value svstem at present in force for occupiers of private 
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houses only, recognised this fact, and that the svstem might 
be gradually extended to other classes with advantage botli 
to the consumers and the undertaking. 

Reviewing the cost of production, Mr. Holmes points 
out that the Corporation cannot sell electricity to the con- 
sumer as cheaply as the consumer can produce it, because 
the Corporation selling price has to cover not only the cost 
of production but also the cost of distribution. from the 
generating station to the consumer's premises, and capital 
and other charges incidental to a supply under. Parha- 
mentary restrictions, and is, in addition, expected to cover 
a margin of profit. " But there is no doubt," Mr. Holmes 
adds, ©“ that with the large and efficient plant in the genera- 
ting stations running continuously throughout the year 
the Corporation can and do produce electrical energy at 
less cost than it is possible for anv consumer to produce 
it" The supply of power from the Corporation mains, it 
now appears, is already equal to about one-eighth part of 
the total power used in the city, and the demand is steadily 
increasing, The rateable value method of charging adopted 
experimentally 12 months ago, it is suggested bv the 
engineer, “is probably the most equitable and simple way 
of proportioning the price of electrical energy. to tlie 
various Classes of consumers, especially when, as in Tiver- 
pool. the surplus profits of the undertaking are distributed 
amongst the ratepavers in proportion to the rateable value 
of their property. In the’ rateable value system at present 
in operation," he also says, “the electrical energy. as 
metered is charged at 1d. per unit, and the fixed charge 
per annum is 129, on the rateable value, or about 2s. hd. 
in the pound, these rates being necessary to cover the 
working and capital charges and à margin of profit which 
the price paid by the present consumers has to provide.” 

Reporting on the character and management. of the 
electric. generating stations and plant belonging to the 
Corporation, Mr. Holmes recommends “the judicious 
scrapping of old apparatus and replacement by improved 
machinery." 


GERMANY. 


Electric-motor Street Train —A Telescopic Marvel — 
Electric Agriculture. 


BERLIN. 


A goods train now runs through the streets of Berlin. 
It was constructed bv the Strassenzug Gesellschaft Muller 
and consists of a locomotive and six trucks. The loco- 
motive has two 90 h.p., six-cylinder petrol motors, and 
differs from the types hitherto emploved as there is a 
separate electric motor for each axle in the train, including 
the locomotive. These are supplied. with current by a 
dvnamo driven by the petrol moters. This arrangement 
ensures the maximum of tractive force at the circumference 
of the wheels and prevents slip even on the greasiest roads. 
The train carries a spare eable 500 metres long. which 
permits of the train being divided on steep hills. The first 
part goes on while cable is paid out, and when it has crossed 
the brow of the hill current is sent to the part left behind 
to bring it on. The complete train can carry 30 tons of 
useful load at 10 miles per hour. 


Electric Telescopy. 


After five vears' labour, Professor Rosing has invented 
an apparatus for which wonders are claimed. By its use 
a person sitting at home can follow a theatrical performance, 
watch passers-by in a street or at a railway station, the 
evolutions of an army in the field, the movements of a 
submarine under water. A manufacturer provided with 
this apparatus will be able to superintend the work going 
on in any part of Ins factory without leaving his armchair. 
The apparatus will also be useful for tracing sunken 
wrecks, Professor Rosing will shortly deliver public lectures 
and give demonstrations. 


German South Tyrol. 


A project will soon be put into execution for using the 
river Talfer to drive turbines and generate electric energy. 
The fall of the river bed between Buntschen and Schlos- 
sried amounts to nearly 2,000 ft., and is divided into two 
parts with a power house at the bottom of each part. The 
upper part ends at about 2,000 ft: above sea level and will 
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give 15.000 h.p. The lower part will supply about. 14.000 
h.p. The current will be used for railway purposes onlv. 
The cost is put at about a quarter of a million. sterling. 
The project was authorised last autumn and the con- 
struction works are on the eve of Commencement. 


Electricity in Agriculture. 


Some of the latest. figures published in connection. with 
agricultural expenses. are strong. evidence of the great 
economy obtained. by the use of electric power on farms, 
as compared with the use of steam or other power. 

Cost of hand or Cost of 
steam power, electric power. 

3002 marks 2095 marks 


Operation, 
Threshing 320 tons of grain.. 


Butter-makineg, 200 tons hU , 265  , 
Chopping titnips, maize, chaff, 
ete. .. Za. TAE - ds 451  .. 


Four horses and one man were emploved for cutting a 
certain amount of chaff. 8 months full time, and 4 months 
working half time. at a cost of 8.770 marks. An electrically 
driven machine did the same amount of work for 1.222 
marks, although the price of current was 3d. per kw. hour. 


Electric and Pressure Gas Lighting. 


Tae municipality cf Pinkow, r ar Berling has been 
comparing the two systems for street hghting, with results 
favourable to the electric Lighting. A street was hehted 
with 180 candle metalle filament lamps arranged. in the 
midlle of the street at a height of 20 ft. and 50 yards 
apart. Midway between any two lamps small writing was 
easily legible bv a person standing in the street. The 
electric installation wives double the light of the gas at a 
smaller cost. 


Tone Damper for Open-Air Wires. 


P. Schoner, of Beuel, has invented a damper consisting 
of a wire enclosed in cement. This effectually checks dis- 
turbances due to vibrations of the wire caused by wind, ete. 
The dampers are not required to be very large. One weigh- 
ing half-a-pound is sufficient. for most purposes. The 
German telegraph authorities are very pleased with the 
Invention, 


German Enterprise in Bohemia. 


“A large power station 1s to be erected on the banks of the 
River Wottawa, at a cost of over a million sterling. The 
land has been purchased for this purpose by Messrs. Hard- 
muth & Company, ot Brudweis. The Siemens Schuekert- 
werke is co-operating with the firm and a syndicate headed 
bv the Elektrizitatsaktiengesellschaft vorm Kolben. & 
Company, of Prague, has also been formed. The syndicate 
has a scheme of its own for a 8,000 h.p. station at the 
confluence of the Moldau and the Wottawa. 


UNITED STATES. 


Unsuspected Forces in Conductors—Mr. Carl 

Hering’s striking deductions—Increase of Exports. 
NEW YORK. 

Dr. Carl Hering in a recent paper addressed himself to 
the elucidation of the conditions surrounding one of those 
unsuspected forces. which occasionally make themselves 
manifest to the confusion of all calculations. This specific 
force was one which was produced in a conductor by its 
own current, and was found to prove unexpectedly for- 
midable in that it placed a serious limit to the current 
which could he passed through the conductor under certain 
conditions, Dr. Hering then proceeds to set forth certain 
reasons which indicate that an internal force can be pro- 
duced in a conductor by the current flowing through it 
which tends to stretch and lengthen the conductor, and 
therefore does not move with it as a whole, as an external 
force would move. though external movements can be 
produced bv it. He observes, in the first place, that by 
the internal forces producing the now well known ~ pinch 
phenomenon," the current tends to contract. the eross- 
section of the conductor: when the latter is solid, this 
force cannot manifest itself, and was therefore not noticed 
before; but m a liquid, which readily responds to forces, 
it becomes very evident, contracting the @onductor at) its 
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electrically weakest spot, and if strong enough it may even 
cause actual rupture. When a conductor contracts in cross- 
section under this radial force, the material of the conductor 
also moves lengthwise to the conductor somewhere near 
the central axis, and with considerable force. One is 
therefore justified in saying that the conductor acts as 
though it were being stretched lengthwise, thereby piling 
up the material at the ends of the tank, which cause it to 
flow back into the hollow or pinched part. The second 
observation which led to the belief in the existence of a 
stretching force is the electric are. When horizontal it 
forms an arch, as though the arc itself were stretching 
itself, often to the extent of rupture. This is usually ex- 
plained as being caused by heated air currents, which no 
doubt is true in part; but it does so also when the arc 
is between vertical electrodes. In this respect an arc acts 
like a compressed rubber rod, which tends to stretch itself, 
and if it can do so this stretching force tends to bulge it. 
Then, again, a bent current carrying conductor flexible at 
the corner exerts a force tending to straighten the con- 
ductor ; when straight the repelling force of these two parts 
tends to stretch the straight wire. This is also shown in 
the well known experiment of a circular ring of mercury 
which becomes larger and larger by the action of the 
current in it. Why. asks Dr. Hermg, should we sav that 
this force ceases when the circle has become infinitely large 
and is, therefore, a straight conductor ? In an induction 
furnace this expanding force is said to become so great 
at times that one can see the bottom of the circular crucible, 
the metal being forced radially up against the inver side 
of the outer wall, as if bv centrifugal force. 


Other Deductions. 


Dr. Hering goes on to note Ampere’s trough experiment 
as confirmatory of his theory ; instances the fact that 
magnetic lines of force repel each other in the direction of 
the axis of the conductor; and cites an experiment of his 
own made nearly nineteen years ago. In the course of this 
he found that “ the quantity of magnetic flux produced by 
an ampere in every centimeter of length of conductor 15 
a constant, assuming no iron and no neighbouring con- 
ductors or magnetism and a filamental conductor. -If, 
therefore, a conductor be stretched to double its length 
(which is possible if it is a liquid, or by means of a sliding 
contact), the current remaining constant, there will be 
produced twice the flux. The magnetic flux will have been 
increased in direct proportion to the lengthening of the 
conductor. All experiments with movable circuits and 
magnets seem to show that that motion will alwavs tend 
to take place which will increase the magnetic energv of 
the combination ; the mechanical forees will therefore be 
such as would bring about those motions. As lengthening 
a conductor increases the magnetic flux, it indicates that 
there exists a force tending to lengthen it. Stretching a 
current-carrying conductor should therefore produce a 
counter electromotive force, as in a motor; the over- 
coming of this counter electromotive force by the source of 
current represents some mechanical work set free, in this 
case the lengthening of the conductor. Conversely, com- 
pressing a current-carrying conductor should generate an 
electromotive force, hence be a conversion of mechanicol 
into electrical energy, as in a dynamo.” Dr. Hering quotes 
Dr. C. P. Steinmetz’s recent statement. Steinmetz says that 
* mechanical forces are exerted only where the inductance 
of the circuit changes with the mechanical motion which 
would be produced by these forces.” The lengthening of 
a conductor increases its inductance, hence if the converse 
of the above statement is true, the mechanical force of 
stretching the conductor should be exerted because the 
induction changes with the lengthening which would be 
produce by this stretching. All these phenomena are ex- 
plained by the simple statement that a magnetic line of 
force always tends to contract, that it tends to repel a 
neighbouring line of force of the same polarity, and to 
attract one of opposite polarity. A conductor with a current 
may then be likened to a wire surrounded by stretched 
rubber bands like umbrella rings, which are also crowded 
together laterally ; their contraction produces that which 
corresponds to the pinch effect, and their lateral expansion 
that which corresponds to the lengthening effect. | The 
stretching of a current carrying conductor then follows as 


a consequence, if it is true, as it seems to be, that a line 
of force is rigid with the material of the conductor carrying 
the current which produces ìt. 


America’s Electrical Exports. 


British manufacturers may not improbably find material 
for reflection in some editorial comments made by the 
' Electrical Review and Western Electrician " of Chicago 
on the official returns which have just been published 
relating to the electrical exports of the United States in 
the past vear. The outstanding fact in these returns 1s 
that values came within a matter of £100,000 of those of 
the * boom year " of 1907. Meanwhile, as the " Review " 
points out, a significant change in the character of electrical 
exports has taken place in the last two years. Whereas the 
exports of machinery and heavy apparatus have always 
held the lead, in 1909 there developed a strong foreign 
trade in the lighter appliances, including chiefly telephonic 
equipment, so that during the past vear the total of 
appliance exports exceeded not only the total machinery 
shipments, as it had in 1909, but even the record machinery 
total of 1907. The month of Mav, 1910, alone showed the 
high total of over one milhon dollars in apphance exports. 
“ These," says the “ Review," “are simple but forcible 
tributes to the excellence of American telephone apparatus, 
and point to our mastery of the world’s trade in that line. 
The telephone has received its greatest development in 
this country, and now that the rest of the world is hecoming 
acquainted with its value it must naturally look to American 
manufacturers to supply the best equipment. In the elec- 
trical machinery trade, on the other hand, our manufac- 
turers have to meet the very sharp competition of German 
and other Foreign makers. Even at that, the machinery 
exports to our neighbours, Canada and Mexico, have quite 
steadily increased. To some countries, however, notably 
Brazil, our machinery shipments have steadily decreased 
during the last three years, whereas the appliance ship- 
ments have in the same period nearly doubled. A strong 
movement is now under way to combat the foreign trade 
in what should be our natural markets in South America 
and Central America.” 


ELECTROTECHNICAL SYMBOLS. 


At the unofficial Conference of the International Electro- 
technical Commission, held at Brussels in August, 1910, 
the Conference expressed the desire that the following 
propositions in reference to symbols should be studied by 
the various Electrotechnical Committees, with a view to 
formal adoption at the next plenary meeting of the Com- 
mission, to be held at Turin in September, 1911. Anyone 
interested in the subject should send in his observations 
to Mr. P. F. Rowell, Secretary of the British Electro- 
technical Committee, Institution of Electrical Engineers, 
Victoria Embankment, W.C. 

1. That small letters be reserved for the representation of 
the instantaneous values of electrical quantities which 
vary with the time. 

2. That capital letters be reserved for the representation of 
effective or constant values of electrical quantities. 

3. That capital letters be followed by the subscript * m 
be reserved for the representation of the maximum 
values of periodic electrical quantities. 

4. That capital script letters be reserved for the repre- 
sentatioa of magnetic quantities, constant or variable. 

5. pos c ‘apital script letters, accompanied by the subscript 
"m," be reserved for the representation of the maxi- 
mum values of magmetic quantities, 

6. That the following letters be reserved for the repre- 
sentation of the following quantities :— 
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Klectromotive force m .. E, e 
Electrice quantity .. ix Bx Q, 
Inductance a P. 
Magnetic force .. ae . H 
Magnetic flux density .. .. B 
Length m - 2e ^ 34 dd 
Mass » x - .. M,m 


Time ji T gg cactct 
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Business Notes and News. 


LIGHTING AND GENERAL. 
HOME. 


ABERDEEN.- An interesting experiment in lighting is now 
in progress, Some dissatisfaction having been expressed. with 
regard to incandescent gas lighting, a number of metal filament 
clectric lamps have been erected in Albya- place, the lamps being 
suspended from the cross wires which support the overhead 
tramway wires, and stationed at alternate standards on either 
side of the thoroughfare. It is intended to experiment with these 
new lights for à month, and it will depend upon the satisfaction 
which the lights give whether any recommendation as to their 
adoption will be made to the Town Council. — Albyn-place, 
being a dark thoroughfare and lighted entirely by incandescent 
yas lamps, was selected as the street in which the advantages 
of the new light might be best shown. The lamps are spread 
over an area lighted by 23 incandescent gas lamps. The candle- 
power of the gas. lamps is approximately about 40, but the 
new lamps consist. of three of 400 candle-power, two of 200 
candle-power, and two of 100 candle-power, and six of 150 
candle-power. No far the new lights have given general 
satisfaction. : 

ABERDEEN.—A deputation, consisting of Sir David Stewart, 
chairman of the Great North of Scotland Railway directors ; 
Mr. George Davidson, general manager ; and Mr. W. Pickersgill, 
locomotive superintendent of the company, waited upon the 
Electricity Committee of the Aberdeen Town Council for the 
purpose of arranging the renewal of an agreement for the supply 
of electricity. After consideration between the committee and 
the representatives of the directors of the railway company, 
it was agreed to grant a renewal of the agreement for a period 
of five vears. An agreement was also arranged for a supply of 
electrical power to the Aberdeen Market Company for a period of 
years. The monthly statement showed that during January 
there had been generated at Dee Village Electricity Station 
717.932 Board of Trade units of electricity for both lighting and 
traction. purposes, compared with 665,112 units for the 
corresponding month last year, showing an increase of 52,810 
unita, 

ASHFORD.— The Parish Council have resolved to withdraw 
their opposition to the Ashford and District Electric Lighting 
Provisional Order, providing the cable be laid as far as the 
Union at once, and as far as the Rose at Kennington in two 
years, 

BorTaN.——Mr. Harry Nuttall, M.P., has offered to bear the 
cost of installing electric light in the Seven Bridge church as a 
memorial to his late father-in-law, Alderman William Smith. 

CaRDIFF.—At a meeting on Friday of the Electrical and 
Tramways Committee it was reported that the current year's 
lighting was estimated to cost £18,740. The total expenditure 
of the electric lighting department was estimated at £27.870, 
as against £37.662, during the year ended March 31, 1910. The 
decrease is mainly accounted for by the fact that in the previous 
vear several large items of expenditure on capital account 
had to be written off owing to the decision of the Local Govern- 
ment Board. The income was estimated at £47.450, as against 
£43.676 actually received in 1909-10. This increase means that 
the rates will not be called upon to assist the department during 
the coming vesr. [n the tramways department the estimated 
expenditure (including £45,574 in loan charges) amounts to 
£123.56», as against. £119,533, the actual amount spent in 
109.10. The income is estimated at £137,442, as against 
£130,565 actually received in 1909-10. Of this increase £3,000 is 
accounted for by the larger revenue expected from fares. ‘The 
extimated surplus for the vear is £13,577, of which £6.947 will 
have to be appropriated towards the depreciation fund established 
to meet the difference between the life of the track and the 
period allowed for the redemption of the loan for track con- 
struction, the balance being carried forward to the reserve 
fund and not to the reduction of rates. 

(SREENOCK.—-At a meeting of the Corporation a letter was 
read from the Scottish Office regarding the additional borrowing 
for the electricity undertaking. It stated that the Secretary for 
Scotland had consented. in terms of the Electric Lighting Acts 
and subject to the condition understated, to the borrowing by 
the Corporation of a further sum of £22,000 for the execution 
of capital works under the Greenock Electric Lighting Order, 
1553. as amended, raising the total sum authorised to be bor- 
rowed for that purpose to £207,000. The consent is given subject 
to the conditions, as agreed to by the Corporation, that a sum 
of not les than £1.500 shall be annually set aside to reserve 
from the revenue of the electricity undertaking. 

Hicn WvcoMBE.— The Electric Lighting Committee of the 
Town Council have unanimously recommended the Council to 
renew the contract with the Electric Lighting Company for 
reven years from Christmas, 1910. 

KIRKWALL. —Following upon reports of dissatisfaction with 
the gas supply, the Town Council has had under consideration 
a report on the electric lighting of the town. The proposal 


based on the needs of a population of 4.000, was to lay down 
suction gas plant for an engine of 60 b.h.p.. and dynamo of 
90 kw. capable of lighting 1.500 25 c.p. lamps, or charging 
accumulators capable of lighting about 800 25 c.p. lamps for 
two hours, or 700 25 c.p. lamps for three and a half hours, or 
450 25 c.p. lamps for seven hours, to be used for lighting during 
the day, or when the load is small. The capital cost was estimated 
at £2,500, namely :—Gas plant and engine, £650; dynamo, 
£220; spare armature for dvnamo, £110; accumulators, £550 ; 
switchboards, £100; foundations and erecting, £70: outside - 
mains, £650; allowing for contingencies, £150. The total 
annual working costs for the above plant working at its normal 
capacity would be approximately :— 100 tons of coal at. 25s., 


£125; wages, £1005 repairs, £230; oil, waste, ctc. £40; 
water, £12; 5", interest on £2,500, £125 ; depreciation, 74%) on 
£2,500, £187; total, £619. Taking as a basis 500 consumera 


each using an average of three 30 watt lamps for 1,000 hours 
per annum, the total units sold per annum would be 45,000, 
which at 7d. per unit would give a yearly income of £1,312, 
which would be much cheaper than gas at 6s. 5d. per 1,000 ft. 
If only half the above number of units are consumed, and 
Pd. per unit is charged, there would he a yearly income of £843, 
and electricity at 9d. would compare favourably with gas at 68. 5d. 
per 1,000 ft. Street lighting and power could also be made a 
source of revenue. Consideration of the report was deferred. 

LovuGHBOROUGH.—At a meeting of the Town Council the 
report of the sub-committee appointed to investigate the scheme 
for the conversion of à number of public lamps from gas to 
electric light was submitted. The report stated that the cost 
of the existing 155 lamps to the gas department was £249 18s. 5d., 
of which £121 8s. was for gas consumed. The cost of lighting by 
electricity would be £139 10s., of which £62 would be for current. 
To this had to be added the annual repayment, etc., on the capital 
charge of £240, which would have to be expended by the depart- 
ment in laying the service. These additions amounted to 
£23 178. lld., making the total annual cost £163 7s. lld., or a 
difference in favour of electricity compared with gas of £86 10s. 6d. 
per annum. If the change was made the town would be divided 
into eight districts, and the Gas Department would undertake the 
lighting and extinguishing of five districts (188 gas and 73 elec- 
tricity), and the Electricity Department of the remainder 
(78 gas and 82 electricity). Discussion was deferred until the 
next meeting. 

MANCHESTER. —The Hayfield Rural District Council have 
decided to approach the Glossop Dale Rural Council to ask that 
authority to appoint the members for Ludworth a committee to 
act with the Mellor members of the Haytield Council to consider 
an important scheme for generating electricity in the Goyt 
Valley for the district of Mellor and Ludworth, now & popular 
residential district. for Manchester people. The site of the 
proposed station is on the River Goyt at the disused Bottoms 
Mill. near Marple. 

PLyMouTH.— The Electricity and ‘Street Lighting Committee 
have authorised extensions of cable for the supplv of current 
to Bedford Park, Endsleigh-place, Embankment-road and 
Buckwell-street. A new scheme was approved for registering the 
consumption of current supplied to the Corporation tramways, 
which will necessitate an. expenditure of £53 in the purchase 
of meters. [n connection with the Coronation celebration it was 
resolved to furnish temporary supplies of electricity for external 
illumination purposes at the reduced rate of 2d. per unit. The 
engineer s monthly return for January showed a sale of 275,729 
units, producing estimated receipts of £2,912 1s. 2d., compared 
with 269,330 units sold and £2.992 5s. received in the corres- 
ponding period of last vear, a decrease of £80 3s. lOd. "The 
supply of current for private lighting showed a reduction of 
£118 Is. 6d., and for private motors there was an increase of 
£48 4s. 2d. 

NOUTHEND-ON-SEA.— The Town Council has decided to sub- 
stitute electric light for gas for lighting the pier. 

SOUTHEN 
premises of the Alexandra Yacht C lub, the oldest institution of 
its kind in the borough. 

"ovTH NHIELDS.— The Local Government inquiry into the 
application of the Corporation for sanction to borrow £8,960 
for the extension of their electricity plant for power purposes 
was concluded on Monday. The application is opposed by 
Messrs. Smith's Dock Company and by the North Eastern 
Railway Company. Mr. Lloyd, for the Corporation, said that 
during the first 34 vears of the € orporation's undertaking there 
was a loss, but since then there had been a profit each vear, 
until last vear, when owing to the introduction of the metallic 
fim lamp, there was a nominal loss of £108. That, however, 
Was a mere temporary matter, because it had already been made 
up, and, in the present year, matters had assumed. their old 
phase. and it was estimated that there would be a profit of 
£1,500. The companies opposing the application, said Mr. 
Lloyd, took the line that the Corporation ought to take their 
current, or, if not the whole, the balance of heir current from 
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the County of Durham Electric Supply Company in conjunction 
with the Newcastle Company, and Messrs. Snith's Dock Com- 
pany, also took the line that the direct current which the Cor- 
poration supplicd for power purposes was not suitable for their 
requirements, and that they required ) three-phase alternating 
current. Upon that, the co:upa iy mace three alternative offers 
to the Corporation. Mr. J. F. C. Snell, M.lnst.C. E., said there 
was no question that the management of the South Shields 
works was of a most excellent description. Hc gave evidence 
at considerable length with respect to the three proposals of the 
company, and stated that after an exhaustive analysis of them 
he was obliged to advise the Corporation definitelv to rcject 
them. He thought it would be against the interests of the 
Corporation, as well as the ratepavers at large, that either of 
them should be accepted. Mr. Charles Merz, for the opponents, 
said he calculated that had the Corporation accepted the offer 
made to them by the company in 1905 the former would have 
saved £15,000 by now. The company would put into the Cor- 
poration's power station a generator of 1,000 kw., which would 
give twice the power which the Corporation proposed to instal. 
Mr. Vesey Knox, counsel for the opponents, said it was a matter 
of common knowledge that they could produce electricity more 
cheaply on a large scale than on a small one; and there was 
no place where it could be more cheaply produced by steam 
plant than on Tyneside. South Shields Corporation were for- 
tunately situated in a position where they could get a direct 
supply more cheaply and with more certainty of continuity 
than anywhere in. Europe, and, indeed, he might say iu the 
world. He admitted that the Corporation station was well 
managed, and that it reflected the greatest credit on Mr. 
Cawthra's executive coatrol, but still a station composed of 
such plant could not produce the most. favourable economie 
results. The compaay were supplying both banks of the Tyne 
with the exception of South Shields, and he thought that in 
South Shields there ought to be a possibility of making a satis- 
factory bargain for a bulk supply. 
was a deliberate attempt on the part of the company to break 
down the position that Parliament had said South Shields 
should occupy. From fir-t to last thev had been anxious to get 
hold of South Shields. The inquiry then concluded. 

West HamrLEPOOL.— A Local Government Board inquiry 
has been held to consider the application of the Corporation to 
borrow £31,100 to erect a new generating station at the Seaton 
Carew Ironworks. and to utilise the waste heat from the furnaces 
there. À provisional agreement has been come to between the 
Corporation and the Seaton Carew Iron Company for the use 
of this waste heat, the Iron Company in return to have their 
supply of electric current free up to a certain limit. Mr. E. H. 
Lloyd, K.C., who appeared on behalf of the Corporation, stated 
that the utilisation of the waste heat would enable the Corpora- 
tion to generate electricity on exceptionally low terms. The 
chief opposition to the scheme comes from the Cleveland and 
Durham Electric Power Company, who, said Mr. Lloyd, are also 
anxious to secure permission to use the waste heat. Mr. Llovd 
related at considerable length the negotiations between the 
Corporation ard the Power Company. Two offers had been 
made by the Power Company. but, said Mr. Llovd. the ac- 
ceptance by the Corporation of either of these would have enabled 
the company to come into West Hartlepool and take all the 
cream of the undertaking. Alderman €. Macfarlane, chairman 
of the Electric -Lighting Committee of the West. Hartlepool 
Corporation, was cross-examined by Mr. Vo ey Knox, K.C., 
who represented the Cleveland and Durham Power Company. 
Asked if this were not an absolutely novel experiment, Mr. 
Mactarlane replied that there were other Corporations using 
waste heat, though perhaps not from blast furceces. For public 
lighting witness said the Corporation charged a fraction over a 
penny per unit. The inquiry was adjourned :iae die, and the 
possibility of some arrangement being come to between the 
Corporation and the Power Company was suggested. 
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TRACTION. 
HOME. 


Bury.—At the County Police Court Mr. Frank Radclitfe was 
fined ten shillings, including costs, for interfering with the trolley 
cord of one of the Corporation electric tramcurs, It appeared 
that Mr. Radclitle wanted to alight from the car, and as the 
conductor was collecting fares on the top deck nad the attention 
of the motor-man could not be attracted, and he could find no 
bell. he brought the car to a standstill by pulli. g the trollev-arm 
off the transmission wire. 

EDINBURGH, ~ Various electric tramway. ex‘ension schemes 
which have been under the consideration of a sub-committee of 
the Tramways Committee have now been refewed to the Burgh 
Engineer for report. 

Hurr.—' The Tramways Committee of the Corporation report 
that the profit on the tramways for the past vear was £13,066. 
Of this sum, £12,000 has been allocated in relict of local rates, 

Liv ERPoOL.— The Tramways and Electrie Powers ard Light- 
ing Committee have sent forward to the City Council recom- 
mendations that application be made to the Local Government 


ENGINEER, 


Mr. Lloyd. in reply. said it, 
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Board for sanction to borrow £25,000 for the provision of electric 
mains and £10,000 for new tramcars. 

MALVERN. —Petitions. for a locus to be heard by counsel 
have been lodged in the Private Bill Office of the House of Com- 
mons against the Malvern Electric Traction Bill by the Malvern 
Council, the Worcestershire County Council, and the Great 
Western. Railway Company. 

OrMskIRK.~ The electrification of the railway from Liverpool 
to this towa is rapidly nearing completion, the work having 
already proceeded as far as Town Green. 

Torgr siy. -The extension of the tramway to Paignton will 
be begun mediately on the arrival of the rails and cars now 
on order, 


OVERSEAS. 


MJ 


Barcerona.—The “ Gaceta ” notities that * Les Tramways 
de Barcelone, Société Anonime " has applied to the “ Direccion 
General de Obras Publicas," Madrid, for powers to construct 
and work an electrice tramway, called the Bordeta Electric Tram- 
wav, in Barcelona. 

NaaoTIAGO, —The “ Diario Oficial " contains a decrece authoris- 
ing the Chilian Electric Tramway and Light Company, Ltd., 
to extend its Santiago tramway system as far as the communal 
district of Providencia. Twelve months are allowed for the 
completion of this work. 


COMPANY MEETINGS AND REPORTS. 
LONDGN ELECTRIC SUPPLY. 


Lord Crawford presided at the ordinary general ineeting 
of the London Electric Supply Corporation, at Winchester 
House. Mr. R. D. Norton, at the request of the chairman, 
who was suffering from indisposition, addressed the share- 
holders. He said that, although the company sold 3,000,000 
more units than in the preceding year, their revenue was 
only £2,500 better. The directors were therefore only 
able to recommend the payment of 2%, on the ordinary 
shares and the transfer of £5,000 to reserve account, 
increasing it to £72,500. It was on the supply of energy 
for power purposes that the directors pinned their hopes 
regarding the future. The Brighton Railway Company 
was so satistied with its experiment that it was already 
carrying on the electrification of its line to the Crystal 
Palace, and intended after that to extend it to Croydon, 
if not further; and it could not be long before other rail- 
wavs began to follow suit. Thev had entered into a new 
17 vears’ contract with the Brighton Company to give the 
latter current up fo a maximum of 30,000,000 units ; 
their last vear's demand was for about 5,000,000. The new 
turbine plant would enable the company to meet nearly 
the maximum demand under the new contract. The report 
was adopted. 


CHELSEA ELECTRICITY SUPPLY. 


that the profit for the vear 1910 


The report states 
which, with £1,362, brought 


amounts to £36,566, 


forward, and £967 for interest, makes a total of 
£38,897. After deducting for interest on debenture stock, 


£7,875; for interim dividend of 69, on the preference 
shares, £900; for interim dividend on the ordinary shares 
at the rate of 4% per annum, £4,913, there remains a 
balance of £25,178, which the directors recommend shall 
he appropriated as follows: To credit of renewals and 
depreciation fund, £12,772; to credit of debenture stock 
premium redemption fund, £704; to amount written off 
cost of extinction of founders’ shares, £1,089; to final 
dividend on the preference us at the rate of 6°, per 
annum (making 695 for the year). £900 ; to final dividend 
on the ordinary shares : at thei BM of 6% per annum (making 
5°, for the vear). £7,415, leaving a balance to be carried 
to the next account of £2.298. The number of 8 c.p. lamp 
equivalents connected. on December 31 was 272,087, an 
addition of 10,957 during the vear, and the total number 
of units sold was 4,114,936, being 338,570 more than the 
previous year , 


NOTTING HILL ELECTRIC LIGHTING. 
The net profit for 1910 was £22,002, and after allowing 
£3.000 for depreciation and reserve fund, and £6,097 for 
interest and sinking fund, the directors recommend a 
dividend of 6°). and a bonus of 2% for the" vear ontboth 
the preference and ordinary shares, And a, distribution of 


-e  — — 
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£5 per founders share. The directors, considering it 
advisable to rearrange the capital of the company, have 
formulated a scheme to carry this into effect without 
disturbing the respective rights of the various classes. of 
shareholders, The London Electric Supply Bill. has been 
passed by Parliament, and enables the London County 
Council to purchase the company’s undertaking. Under 
the scheme for rearranging the capital of the company 
21,000 new shares are to be issued to the shareholders. 
The value of these shares has been fixed at the nominal 
figure of one shilling, and this amount, which is equal to 
the increase in the bonus, will be deducted from the dividend 
Warrants. 


SOUTH METROPOLITAN ELECTRIC LIGHT AND POWER 


The report for the vear ended December 31, 1910, states 
that the revenue account shows a credit balance of £7,009, 
which with £1,106 brought forward, makes a total of 
£28115: after providing for interest on Debenture Stock 
and for interim dividend on the First and Second Preference 
shares, there remains a balance. of £10,546, which the 
directors recommend be dealt with as follows: A payment 
of final dividends upon the First and Second. Preference 
Shares £6,504, to credit of depreciation amount £2,000, 
to write off balance of Crvstal Palace amount £800, and 
that the balance of £1,242 be carried forward to the next 
account. 


COUNTY Cr LONDON ELECTRIC SUPPLY. 


The directors have decided to recommend. payment. of 
final dividends upon the preference shares of the company 
at the rate of 6", per annum for the half-vear ended 
December 31, 1910, less income-tax, and on the ordinary 
shares of the company at the rate of 6°, per annum, less 
income-tax, for the half-vear ended December 31, 1910, 
making 5°,, for the year on the ordinary shares. The sum 
of £20,000 has been placed to reserve for depreciation. 


NORTHAMPTON LIGHT AND POWER. 


At the annual meeting of the Northampton Electric 
Light and Power Company, Ltd.. a dividend of 7° was 
declared on the ordinary. shares for the half-vear, making 
6°, for the vear. Mr. F. H. Thornton, J.P., the chairman 
of the Board of Directors, presided. On the motion of 
Alderman Svkes, seconded by Mr. Killingbeck, Mr. E. 
Montague Browne was re-elected a director: and on the 
proposition of Mr. Garley, seconded by Mr. G. Mackaness, 
Mr. J. E. Law was re-elected auditor. It was resolved to 
pav a dividend of 5°, on the Cumulative Preference B 
shares for the vear, and of 7°, on the ordinary shares for 
the same period, making, with the interim dividend. of 


Po Co for the vear. 


OXFORD ELECTRIC COMPANY, LIMITED. 


The revenue account shows a profit (including £940 
brought forward) of £15,481. After providing £2.014 for 
debenture and other interest, also writing off €918 on 
account of hire purchase installations, the balance available 
for dividend is £12,518, which the directors propose to 
appropriate as follows: Dividend at the rate of 719, on 
the ordinary share capital, £7.250: dividend at 5°, per 
annum on the preference share capital, £1.958 ; to credit 
of reserve and renewal of plant account, £2,3570 ; leaving 
to be carried to next vear's account £99. [t is estimated 
that at December 31 last there was the equivalent. of 
over 123.000 lamps connected to the mains, 


DUBLIN AND LUCAN ELECTRIC RAILWAY. 


The report of the Dublin and. Lucan. Electric Railway 
Company states that the gross receipts for the half-vear to 
December 31 are £1,007, being £240 in excess of those of the 
corresponding period of last vear. The expenditure during 
the same period has increased by £131. After providing for 
pebenture interest, there is an available balance of £1.555, 
out of which the directors recommend the payment of the 
usual half-vearly dividend on the 5", Preference shares ; 
that £350 be applied towards the improvement of the scheme 
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for supplving surplus electric current. for lishting purposes 
to the public; which sum corresponds with the net profit 
derived from that source whilst in operation ; that £200 be 
allocated towards expenditure on providing mechanical 
stokers and an alternative feed water supply at the power 
station, and that the balance of £530 be carried forward, as 
against £415 carried. forward at the corresponding period 
of the previous vear. 


BASTIAN METER COMPANY. 


The 13th annual general meeting of the Bastian Meter 
Company, Ltd.. was held last. week, at the Inns of Court 
Hotel. The Chairman of the Company, Mr. J. W. Salisbury, 
presided. The directors report showed that there had been 
an increase in business as compared with the year 1910, due 
to the steadily increasing sales of the new pattern. Basfian 
meter, [t was resolved that the 6°, Cumulative Preference 
dividend be paid for the vear 1910, also a dividend of 33°, 
on the Ordinary shares, and that the sum of £646 4s. 6d. be 
carried. forward. 


NATIONAL TELEPHGNE COMPANY. 


The report for the half-vear ending December 31 of the 
National Telephone Company shows receipts amounting to 
£1,744.111, as compared with £1.599,989 for the corres- 
ponding period of 1909, an increase of £144,121. The 
working expenses were £1.015.£12, as compared with 
£922,692, an increase of £92,750. The net result for the half- 
vear (after deducting the Post Office rovalties amounting 
to £167,613) is a profit balance of £561,055, as compared 
with £522,440. for the corresponding period of 1909, an 
increase of £37,615. The rentals carried. forward for un- 
expired terms of running contracts amount to £1.413,376, 
as compared with £1,324.915, being an increase of £88,400. 
Out of the available balance of £430,840 shown by the net 
revenue account the board recommend the payment for the 
half-vear of a dividend at the rate of 6", per annum on the 
First and Second Preference shares, 5°, per annum on the 
Third Preference shares, 6", per annum on the Preferred 
stock, and 6", per annum on the Deferred stock, less income 
tax in all cases. The board also propose to transfer £200,000 
to the reserve fund account and to carry forward the balance 
of £12,090. The sum of £202,057 has been expended on 
capital account during the half-vear in the erection of 14,324 
additional exchange and. private stations, and in the con- 
struction of underground. works. 


ANGLO-AMERICAN TELEGRAPH CGMPANY. 

At an extreordinarv general meeting of the Anglo- 
American Telegraph Company, Ltd., at Winchester House, 
Mr. F. A. Bevan, who presided, moved the adoption of a 
resolution altering the provistons of the company's memor- 
andum of association with respect to the objects of the 
company, which had been drawn up in view of the proposed 
agreement. with the Western Union Telegraph Company. 
The passing of the resolution would give them very much 
wider powers, and would enable them to make an agreement, 
which, under the old memorandum of association, they were 
not now in a position todo, Sir Gerald Fitzgerald seconded 
the resolution. Mr. Stephens observed that the proposed 
alteration appeared to be so drastic and far-reaching 
that he hoped the board would spontaneously agree to the 
adjournment of the meeting. The Chairman said that if 
the alterations were approved the directors would not 
think of doing anvthing without first consulting the share- 
holders. The resolution was eventually carned, with one 
dissentient. 


a —— — — 


TELEGRAPH CONSTRUCTION AND MAINTENANCE. 


The report for the vear shows a net profit of £110,710 
after chareing interest on debentures. To this sum is added 
£1HL444. brought forward, making £222,161, and the 
directors recommend a dividend of £1 fs. per share, together 
with a bonus of 12x. per share, being at the rate of 159, and 
making a total dividend and bonus for the vear of £2 Xs. 
per share, or 209,4, free of tax. and to supplement the 
reserved. fund by £24,943. (making it £75,000), leaving 
£107,578 to be carried forward. 
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Electrical Contractors Section. 


Contracts Open and Accepted, and Business Prospects. 


WO TIO. 

Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.C. 


BELLHANGERS' 


—— — — 


HjPECTRIC WORK. 


The Commissioners of His Majesty's Works and Public 
Buildings are prepared to receive Tenders for the Execution 
of the ELECTRIC BELLHANGERS' WORK to the Buildings in 
their charge in the LONDON District, for a period of Three 
Years from April 1, 1911. 


Schedules of Prices, Conditions of Contract, Forms of Tender 
and all particulars may be obtained at the undermentioned 
address on payment of Five Shillings. The sums so paid will 
be returned to those persons who send in Tenders in conformity 


with the conditions specified below. 


The Commissioners do not bind themselves to accept the 
lowest or any Tender. 


Tenders must be delivered before 11 a.m., on Tuesday, 
March 21, 1911, addressed to The Secretary, H.M. Office of 
Works, ete., Storey’s-gate, London, S.W., and endorsed '* Tender 
for Electrical Bellhangers’ Work." 


H.M. Office of Works, ctc. 
February 28, 1911. 


'ONTYPRIDD URBAN DISTRICT COUNCIL. 


ELECTRIC LIGHT AND TRAMWAYS DEPARTMENT. 
'The above Council invite Tenders for the supply of the follow- 
ing Stores and Materials for the year ending March 31, 1912:— 


Installation Stores and Sundries. 

Cables and Small Wires. 

Tramcar and Overhead Equipment. 

Glass, Globes, etc. 

Insulating Materials and Varnishes. 

Meters. 

Uniform Clothing. 

Particulars and form of tender may be obtained on application 

to the 
Pontypridd. 


Electrical Engineer, Generating Station. Treforest, 


Tenders, on the prescribed form, sealed and endorsed * Tender 
" (as the case may be) must be received by the 
undersigned on or before Tuesday, March 14, 1911. 

The Council do not bind themselves to accept the lowest or 


any tender. i 
J. COLENSO JONES, 
Clerk to the Council. 
Municipal-buildings, Pontypridd. 
February 27, 1911. 


CONTRACTS OPEN. 
HOME. 


ABERDEEN.—The Electrical Department of the Corporation 
invites tenders for the supply of one 1,000 kw. continuous-current 
turbo-generator. Mr. J. A. Bell, City Eleetrical Engineer, Mil- 
burn-street. March 9. 

Barrow.—The Corporation Electricity Department invites 
tenders for the supply of fuel, oils, engine-room and electrical 
stores for the year ending March 31, 1912. Borough Electrical 
Engineer. March 6. 

BECKENHAM.—The Urban District Council invites tenders for 
the supply of electricity meters. Mr. J. E. ‘Tapper, Electricity 
Works, Churchfield-road. Mareh 20. 


BIRMINGHAM.-—The Tame and Rea District Drainage Board 
invite tenders for electrical stores. Mr. A. Harris, Tyburn, near 
Birmingham. March 7. 


Briguton.—The Corporation invite tenders for the supply of 
one three-phase 300 kw. induction motor generator. Mr. J. 
Christie, Electricity Works. March 6. 

BnisTOL.— Twelve months’ supply of are lamp carbons, globes, 
etc. Electricity Department. March 7. 


Eccres.— Tne Corporation invite tenders for the supply of 
one 8500 k.v.a. reciprocating steam engine, and alternating 
current generator and exciter. Mr. H. W. Angus, Electricity 
Works. March 20. 


EDINBURGH.—The Corporation invites tenders for extension 
switchboard at Dewar-place Electricity Supply Station. See 
official notice. Particulars from Sir Alexander B. W. Kennedy, 
17, Victoria-street, London, Date, March 7. 


HornsEy.—The Electricity Department of the Council invites 
tenders for the supply of meters, cables, distribution, joint and 
fuse boxes, etc. Particulars from Borough Electrical Engineer, 
Tottenham-lane. March 6. 


Lonpon.—The London City Council invite tenders for an 
electrical installation at the Trade School for (Girls, Belvedere- 
place, Borough. Mr. Maurice Fitzmaurice, C.M.G., County Hall, 
"pring-gardens. March 15. 


Lonpon (for Caleutta).—The Calcutta Electric Supply Cor- 
poration, Ltd., invites tenders for electrically-driven centrifugal 


pumps. Particulars from Mr. F. R. Reeves, Salisbury House, 
London Wall, E.C. March 9. " 


MARYLEBONE.— The Borough Council invite tenders for s 
year's supply of carbon brushes, installation accessories, under- 
ground cables, cast-iron pipes, ete., oils, house cables, rubber 
goods, and insulating materials, wall and window cleaning. 
disconnecting boxes, house service cut-outs, underground joint 
boxes, and meter boards. Mr. J. Wilson, Town Clerk. March 15. 


PaRTICK.—The Corporation invite tenders for the supply of 
cables, service cut-outs, meters, lamps, carbons, etc. Mr. W. 
Nillery, A.M.I. E. E., Burgh Electrical Engineer. March 6. 


PoNTvPRIDD.—The Urban District Council Electric Light 
and Tramways Department invite tenders for the supply of 
installation stores and sundries, cables and small wires, tram- 
car and overhead equipment, etc. (Nee Official Notice.) Particu- 
lars from the Electrical Engineer, Treforest, Pontypridd. Date, 
March 14. 


RvucGBv.—The Urban District Council invite tenders for 4,100 
yards of :125 high-tension three-core paper-insulated, lead- 
covered cable ; 1,500 yards of :15 low-tension three-core paper 
insulated, lead-covered cable; 2,360 yards of 3/22 low-tension, 
four-core, paper-insulated, lead-covered cable; 220 yards 7/16 
low-tension, two-core, paper-insulated, lead-covered and ar- 
moured cable. Mr. T. s. Shenton, A.M.LE.E., Electricity De- 
partment, Benn Buildings. March 8. 


SOUTH SHIELDS.—The Corporation invite tenders for the 
supply to the Electricity Works of engine-room stores, hard- 
ware, carbons, lamps, etc. Mr. J. H. Cawthra, Borough Electrical 
Engineer. March 8. 


TwickENHAM.— The Urban District Council invite tenders for 
the lighting by gas or electricity of the whole or portion of the 
public street lamps of the district for 12 months from March 31, 
next. Particulars from Mr. F. W. Pearce, F.S.L, Town Hall, 
Twickenham. Date, March 8. 


Yonk.— The Corporation invite tenders for one 1,000 kw. 
steam turbo-generator and condensing plant, transformers and 
switchgear, and one water-tube boiler, feed pumps and pipe 
work. Mr. J. W. Hame, City Electrical Engineer. March 14. 


YorkK.—The Corporation invites tenders for the supply, 
delivery, and erection, at the Electric Generating Station, of 
one 1,000 kw. steam turbo-generator and condensing plant; 
transformers and switehgear ; one water-tube boiler, feed 
March 14. 


pumps, and pipe work. City Electrical Engincer. 
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INSULATING VARNISHES 


Which retain their high efficiency under 


the most severe working conditions. 


JOINTING COMPOUNDS 
& BOX COMPOUNDS. 


MAJOR & CO. LTD, 
Sculcoates, 
HULL. 


OVERSEAS. 


MELBOURNE.— Tenders are invited by the municipal authori- 
ties of Melbourne for the supply of a battery of accumulators 
with boosters and switchboards. Sealed tenders, marked ‘‘ Tender 
for Electricity Works," are to be sent to the Agents to the 
Melbourne Council, Messrs. McIlwraith, McEacharn & Company, 
Billiter-square Buildings, London, E.C. A deposit of 219, of the 
value of the offer will be required with each tender, to be in- 
creased by the successful tenderer to 59, of the accepted contract 
price. Copies of the specification and drawings may be obtained 
from Messrs. Mcllwraith, McEacharn & Company, at the above 
address, on payment of £1 ls., returnable upon receipt of a 
bona fide tender. May 8. 

VicTORI A.— Post master-General's. Department : 
Bendigo Post Office, 11 sections of a branching, multiple-magneto 
lamp-signalling switchboard; 10,000 telephone protectors ; 
(2) 10] miles of telephone cable, lead covered, paper insulated ; 
(3) for the Ballarat Post Office, 12 sections of a branching. 
multiple-magneto lamp-signalling switchboard. Particulars 
of the Commonwealth Offices, Victoria-street, Westminster. 
Date: (1), March 7 ; (2), April 4; (3), June 14. 


CONTRACTS ACCEPTED. 


DaRr1INGTON.— Electric light installation at Greenbech School. 
Messrs. Cox-Walker, Ltd., Darlington. 

DawrisH.—CGenerating station for Electric Light Company. 
Messrs. Abel, Exmouth. 

DvBLIN.— Installation of electric light in Richmond Asylum. 
Messrs. W. Coates & Sons. 

FLEETWooD.— Balancer booster set for electricity works. 
Meurs. Dick, Kerr & Company, Ltd., £165. 

GLOUCESTER.— Sole advertising rights on electric cars. Mr. W. 
Courtenay, Norfolk-street, Strand, W.C. £25 5s. per car running 
for five years. 

HorRNSEY.—Supply and erection of electric motor at Council's 
sanitary depot. Messrs. J. W. Carpenter, Ltd., £57. 


(1) For the 


INVERELL (New South Wales).—The D. P. Battery Company's | 


tender has been accepted for storage battery with booster. 
LITTLEBOROUGH.-— Lamps for Electricity Committee of the 

Council. General Electrical Company, Ltd. Fixing meters and 

texting mains. W. T. Henley's Telegraph Works, Ltd. 


OPENINGS FOR TRADE. 
Plant, Wiring, Fittings, Accessories, etc. 


TOWN, COUNTY, AND URBAN COUNCILS. 


Aberystwyth: New Isolation Hospital. 

Basingstoke: New County Asylum, to cost £250,000. 

Brixworth : Extensions to the Isolation Hospital, 

Brackley : New Isolation Hospital. 

Coventry : New Town Hall and Municipal Offices. 

Dudley; The Education Committee has decided to instal 
electric light in the old High School for Girls, 

Dudley : New Parish Hall. 

Glasgow : New buildings in St. Vincent-street for the Scottish 
Temperance Life Assurance Company for offices with shops 
under. 

Hampstead : Extension to the Town Hall, to cost £12,000. 

Hull: New Town Hall. m»! 

Kettering: The Urban District Council has decided to apply 
to the Local Government Board for sanction for a loan of £13,100 
to carry out extensions of the electricity works. 

Llandrindod Wells: New Pavilion, to cost £5,000. 

Oldham : Extension of Town Hall, at a cost of £29,300. 

Reading: Technical School buildings. 

Richmond (Surrey): Extension of Town Hall and Municipal 
Offices. 

Shepperton: Extensions to Cottage Hospital. 

Stalybridge: The Council has decided to substitute electric 
light for gas in the Council Chamber. 

Wemborne : New Fire Brigade Station. 

Woolwich: Extensions to Electricity Undertaking — £6,500. 


GENERAL. 


Aberdeen: Reconstruction of the Dick Veterinary College 
to cost £50,000, 

Aberavon: Electric Theatre. (Mr. W. B. Jones, Wind-street, 
Swansea.) 


Aintree: New Hall and other buildings for the Salvation 


, Army. 


LoNpoN. — Electric lifts at Marlborough House. Otis Elevator | 


Company, Ltd. 

LosposN.-War Office: Incandescent electric lamps, British 
Tungsten Lamp Company, Ltd., Messrs. Edison & Swan United 
Electric Light Company. Ltd., and Siemens Bros. India Oftice : 
Coils and wireless telegraph apparatus, Marconis Wireless 
Telegraph Company, Ltd. 


Crown Agents for the Colonies: | 


Telegraph poles, Messrs. Siemens Bros. & Company, Ltd. General » 
Post Office: Bell sets, International Electric Company, Ltd. ; > 


magneto bells, British L. M. Ericsson Manufacturing Company, 
Ltd. ; LR. and C. core cable, British Insulated and Helsby 
Cables, and Henley's Telegraph Works Company ; loop cable. 
Western Electric Company ; paper core cable, British Insulated 
and Helsby Cables, Ltd., Callender's Cable and Construction 
‘ompany, Ltd., and Messrs. Johnson & Phillips, Ltd. ; cases 
for retardation coils and condensers, British L. M. Eriesson 
Manufacturing Company, Ltd. ; loading coils and retardation 
coils Western Electric Company; flexible cords, London 
Electric Wire Company and Smiths, and Peel-Conner Telephone 
Works; electric fans, Matthews & Yates; pole steps, Bullers, 
Ltd. ; bell reecivers, British Insulated and Helsby Cables, Ltd. ; 
watch receivers, International Electric Company. Ltd. ; switch- 
boards, British Insulated and Helsby Cables, Ltd., British L. M 
Ericsson Manufacturing Company, Ltd., and Western Electric 
Company, Ltd.; telephones, British Insulated and Helsby 
Cables, Ltd. l 


Buckden: Wesleyan Sunday School building and vestry. 

Cardiff : Block of Offices in West Bute-street. (Mr. H. Burgen, 
architect, 95, St. Mary-strect.) 

Dover: Electric Theatre in Biggen-strect. (Mr. A. H. Steele, 
architect, 22, Park-street. ) 

Gloucester: New Workhouse and Infirmary. 

Hindley : A new Hippodrome and Electric Theatre are to be 
erected in Market-street. 

Leamington: Pathological Laboratory and Saline Baths and 
extensions to X-ray department- £15,000, 

Leeds: Primitive Methodist School and Lecture at Horse- 
forth. 

Luton: Wesleyan Methodist School Chapel in Hitchin-road. 

Middlesbrough : A new Electric Theatre is to be constructed 
in Newport-road. 

Morley : New Music Hall, to cost £5,000. 

Oxford: Pathological wing to be added to the Eye Hospital. 

Selby: New Post Office in Wide-street. 

South Emsall: Primitive Methodist Church and. Sunday 
Schools, 

Stockport: Extensions to Infirmary, to cost. £8,500. 

Streatham: New Congregational Hall and Class-rooms, 

Sunderland : Sanatorium, to cost £3,000, 

Tipperary: Electric light to be installed in the Guardians 
Infirmary, to cost £2,289, 

Torquay: Enlargement of the Assembly Rooms at a cost 
of £10,000. 
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Publicity Section. 


Notes on New Inventions and Specialities. 


Remote Control Switches. 


We illustrate on this page the “ Adams Igranic " clapper 
and contactor type of remote control switches. These 
electrically operated switches have been primarily arranged 
for circuits carrying large currents, which may easilv be 
controlled from a distance without the use of heavy con- 
ductors, thus necessitating the use of leads only suffi 
ciently heavy to carry the magnet energising current, 
considerable saving resulting in cables and labour. The 
main circuit is carried by laminated copper brushes, and 
all circuit making and breaking is taken on copper and 
carbon sparking tips, easily renewable, and protected by 
powerful magnetic blow-outs. They are standardised from 
5 to 10,000 amperes on voltages up to 600 volts. 

The Adams Manufacturing Company, Ltd., also send us 
their “ Latest Developments " slip No. 3, illustrative of 
their oil-immersed switchgear for a.c. circuits. The tvpes 


* 


dealt with are the K, which has been designed in order to 
provide a low-priced and reliable protective device for 
induction motors in industrial service; type Ml, which 
is designed in various sizes up to a maximum breaking 
capacity of 2,500 kw. for the single-phase double-pole type, 
or 4,000 kw. for the three-phase triple pole type, and while 
designed primarily for motor protection, may safely be 
used on feeder switchboard panels for currents up to 500 
amperes at 2,500 volts, or up to 800 amperes at 600 volts 
or less; type L, for use with auto-transformers or for 
star-delta connection ; and type M2, intended for use in 
conjunction with auto-transformers for starting large 
induction motors having squirrel-cage rotors. 


*« 7, Metal Filament Lamps. 


We have received from the “ Z” Electric Lamp Manu” 
facturing Company, Ltd., of Orient House, New Broad- 
street, E.C., and Southfields, S.W., a new and striking 
showcard, effectively printed in eight colours. The 
manufacturers desire to emphasise the fact that the “ Z i 
lamp is made in Great Britain, of British materials, by 
British workmanship, and with British capital. So far, 
indeed, have they carried the “ all-British " idea that they 
even extract the metal from which the filaments are made 
in their own laboratory in London. Thus, the lamps are all 
British from the extracting of the metal to the formation 
of the filaments, right up to the manufacture of the lamps, 


in which English glass is almost entirely used. The lamp, 
they point out, is fully protected by British patents, the 
validity of which has been upheld after a prolonged trial 
in the High Court and again in the Appeal Court. 


White Porcelain Insulators. 


The Sloan Electrical Company, Ltd., of Conradty House, 
12, Golden-lane, E.C., and John Dalton-street, Manchester, 
have just issued a new list of their insulators in white 
porcelain, of which a large stock is kept on hand at their 
London warehouse in order to facilitate quick delivery. 
These insulators, which are manufactured only of the 
best vitrified porcelain, are stocked in a very wide variety 
of forms to suit an infinite number of requirements. 
Upwards of 60 of these forms are illustrated in the new 
list, together with all varieties of ironwork for supporta, 
etc. High tension insulators are also shown for voltages up to 
39,000 volts, and any other size will be quoted for on 
application. 


MeInnes Dobbie Specialities. 

We have received from Messrs. Dobbie McInnes, Ltd., of 
Bothwell-street, Glasgow, an illustrated catalogue of the 
various indicators in which they have specialised for so 
many years, together with circulars relating to the 


| '* McInnes-Dobbie " improved bourdon gauges, Messenger's 
| furnace deformation indicator, the Clyde furnace indicator, 


| 
| 
| 


the Hopkinson flashlight indicator, Sellers’ portable dynamo- 
meter, and other important devices. The same firm also 
send us a useful and well-printed booklet on the commercial 
value of indicator diagrams. 


Aluminium in Electrical Work. 


We have received from the British Aluminium Company, 
Ltd., of 109, Queen Victoria-street, London, E.C., a valuable 
series of booklets on the various uses of aluminium in 
electrical work. These include articles on the torsion sleeve 
joint for aluminium transmission lines ; aluminium bus- 
bars, machine and feeder connections ; insulated aluminium 
cables ; aluminium tread for motor, railway and tramcar 
footboards and an infinity of other uses; notes on alum- 
inium in the iron and steel industries, and some striking 
notes on the physical, mechanical and electrical properties 
of aluminium, as compared with copper, showing its marked 
superiority of tensile strength, ratio of conductivity, modu- 
lus of elasticity, etc. Admirably illustrated, and prepared 
with scrupulous care and accuracy, the booklets should be 
of exceptional service to all engaged in the electrical 
industry. 


New System of Electric Cooking. 


The new system of electric heating and cooking devised 
by Simplex Conduits, Limited, of London, Birmingham 
and elsewhere, under the trade name of ‘ Zoroaster ”’ 
presents many features of special interest. The only 
element used in the “ Zoroaster” system consists of a 
high resistance alloy which is mounted on mica in various 
ways according to whether it is being applied to roasting, 
grilling, or water boiling. In the water-heated apparatus 
the application of the element differs considerably from 
what has been usual up to the present. The bottom of the 
water container carries a raised groove in which the ele- 
ment is inserted so that practically an immersion heater 
is obtained which gives as nearly as possible 100% efficiency. 

Two types of ovens are now being introduced. Of 
these the larger pattern is built of sheet steel plates 
with a cast-iron door resting on a suitable moulding. 
The internal dimensions of the oven are 18 in. x 14 
in. x 14 in. and the whole of the oven is suitably 
lagged to the extent of 2 in, and is therefore 
thoroughly insulated against loss by radiation. The 
top of the oven is arranged for carrying out the subsidiary 
operations necessary in the preparations of a meal other 
than roasting, and the oven itself is finished in bright 
polished steel and divided into four sections, The twe back 
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sections are arranged as water boilers, the vessel containing 
the water being sunk into the top of the oven. The heating 
elements are arranged in the manner previously described. 

In addition to being able to boil water, a steamer is 
supplied with the oven for using on top of the container, 
and although only one tier is included, two or three more 
may be added if necessary. These water boilers are of one 
gallon and three-quarter gallon capacity respectively, and 
suitable draw-off taps brought out to the front of the ovens 
are arranged for. The two front sections are also electrically 


heated, the right hand side being arranged as a grill on top 
of which a kettle may be placed for water boiling. On the 
left hand side there is a hot plate which may be used for 
frving and so forth. The chamber underneath the hot plate 
may be used for warming dishes. The total loading of this 
oven is 5 kw , and degrees of heat (3 in the case of the oven) 
are arranged for in each case with the exception of the grill. 
The price of this appliance complete is 17 guineas to the 
consumer. 

The rate of capacity is 10 persons, and a recent test 
was carried out in the London showrooms of the company, 
putting into practice the oven for preparing a meal for 
seven persons, consisting of the following :—One quart of 
soup; six cutlets; 7 lbs. sirloin of beef ; 2 lbs. of potatoes ; 
2 lbs. of sprouts; 12 mince pies, which was prepared in 
slightly over two hours from the starting of the oven, at a 


consumption of 5:08 B.O.T. units, which works out at | 


something under Id. per person for the meal. Three or 


four additional persons could have been catered for without | 


any great increase in the cost of current, as the oven was 
not fully occupied whilst the meat was being roasted. 


A second form of oven is being introduced of slightly | 


smaller dimensions and made in a cheaper manner to the 
larger pattern, suitable for the middle-class consumer and 
rated at a capacity of six persons. The oven is identical 
with the exception that the boiling ring and one of the 
water boilers is omitted. The listed price is 10 guineas. 
The combined cooker which is being introduced consists of 
a grill and water boiler similar to that used on the top of 
the oven with a chamber for keeping food warm and built 


out on sheet metal. The price for this apparatus is £4 10s. | 


Deliveries can now be effected of this appliance and demon- 


strations can be arranged for at any time in all the com- 


panies’ showrooms in London, Birmingham, Manchester, 
Glasgow, Newcastle, Bristol, Newport, Swansea, and also 
shortly at Leicester and Liverpool. 


New Convector and Radiator. 


The British Prometheus Company, of Newman-street, 
Oxford-street, and Brimingham, have recently put on the 
market two new designs of convectors and radiators for 
which special claims are put forward as being the cheapest 
yet introduced. The new convector is strongly constructed 
of cast-iron, neatly and handsomely finished in matt black, 
and has a loading of 1,000 watts. The heating element is 
the popular Prometheus strip, and a guarantee is given for 
12 months. Listed at the extremely low price of 37s. 6d. 
subject, it is believed that this is the cheapest convector of 
its size and capacity which has yet been manufactured. 

The radiator is perhaps an even more striking example 
of the enterprise of the Prometheus Company. This is a 
four-lamp heater, of extremely neat design, made in 
wrought iron, with matt black finish, and is very strong 
and thoroughly effective. With two switches (but minus 
the lamps) it is listed at the remarkably low price of 15s. 6d. 
subject, or if supplied without switches, the wiring going 
direct to the lamp-holders, at 12s. 6d. 


Telescopic Mast and Hoist. 


A device which should prove of considerable interest to 
electrical engineers is being introduced in this country by 
the “ Comet " Telescopic Mast Company, of 20, Bucklers- 
bury, London, E.C. We understand that the mast has 
been approved by a number of foreign governments for 


wireless telegraphv, searchlight, and observation work, and 
the manufacturers are now actively engaged in its applica- 
tion to a variety of industrial purposes. It is claimed 
that in building and constructional work the mast is 
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especially adapted for a derrick or crane, and that it 
entirely dispenses with the use of light and heavy scaffolding 
for indoor and outdoor work. 

Single tubular masts are constructed 
for loads of from three tons and up- 
wards, while rectangular lattice masts 
may be made of a strength enabling them 
to carry a platform with cranes for serving 
the entire frontage of a building in course 
of erection. There should be a good 
opening for an appliance of this de- 
scription in connection with the main- 
tenance and repair of overhead cables, 
electric lights, etc. 

We are informed that designs are in 
course of preparation for a special type 
of telegraph pole which will dispense 
with the use of a derrick, the pole being 
thrust upwards in the same manner as 
the mast and afterwards clamped in 
position. If practicable, this should 
prove a novel and useful departure in 
this class of work. 

The mechanism is extremely simple 
and reliable. The telescopic tube 1s 
raised by means of a spring perforated 
steel band which occupies the full sec- 
tion of each tube in such a manner 
that it cannot buckle, and acts asa 
rigid piston to push or thrust its load 
upwards. The steel band, which is served 
from a drum by means of a winch and 
toothed rollers engaging its perforations, acts in conjunc- 
tion with an automatic locking device which locks each 
section in position so that the mast may remain raised 
even though the band is withdrawn. Numerous other uses 
of the mast, such as for hoists, lifts, etc., will occur to the 
expert. 


MINING ELECTRICAL ENGINEERS. 


At a meeting of the Notts and Derbyshire branch of the 
Association of Mining Electrical Engineers at University 
College, Nottingham, on Saturday, a paper was read by 
Mr. E. E. Beadsmore, of Tibshelf, on “ The Use of a Milli- 
ampere Testing Set." There was a phrase in the coal mines 
electricity rules, he said, which stated that suitable means 
should be provided for the immediate localisation of leakage. 
That phrase indicates that some kind of testing instrument 
must be provided at collieries, and, in his opinion, if only 
one was to be provided, the one which answered for the 
greatest number of uses was the milli-ammeter. The paper 
was made additionally interesting by means of a number 
of tests on an instrument which Mr. Beadsmore had 
brought with him, the working of which was critically 
watched by the members. Mr. Beadsmore was heartily 
thanked for his paper, and it was decided to discuss the 
same and also the new electricity rules at the next meeting. 

The members of the South Wales branch of the Associa- 
tion held a meeting at the Park Hotel, Cardiff, on Saturday 
Mr. Sydney F. Walker, president of tlie branch, being in the 
chair. The paper read and discussed was one prepared by 
the hon. local secretary (Mr. Geo. Humphrey, of Port 
Talbot), entitled, ‘‘ Oil for Transformers and Switches." It 
was decided to have a discussion on the new electrical rules 
to be issued by the Home Office at the next meeting ; and 
it was agreed to approach the Colliery Managers’ Association 
and ask them to recognise the certificates of qualification 
issued by the Mining Electrical Engineers! Assocjation. 

In his paper, Mr. Humphrey discussed the quotation 
lests and precautions of oils, which all practical electrical 
engineers agreed were a very necessary insulation for all 
large transformers of over 100 kw., and also small extra 
high tension transformers. Good quality oil sliould give an 
absolutely neutral reaction, be free from all animal and 
vegetable matter, and from resinoidal substances and have 
no moisture. It should have a good dielectric strength, and 
a flash power at least 21 times the temperature limit of the 
apparatus in degrees Cent. The American mineral oils, 
which are generally used, are combinations of carbon and 
hydrogen, but if decomposed none of these have any serious 
effect upon the copper or insulation. Vegetable and animal 


and extrapolate to infinite frequency. 


oils, on the other hand, contain oxygen, and when they age 
and decompose acids, or water, or both, are formed. Acids 
have a very injurious effect; they tend to soften the 
dielectric and corrode the copper. Further, in decomposing, 
they may absorb more or less moisture. Referring to the 
dielectric of transformer oil, Mr. Humphrey held that well- 
dried oil should not break at less than 30,000 volts on a 0°15 


Bap. 


STANDARD OF CAPACITY. 

In a Bulletin of the Bureau of Standards, Mr. H. L. 
Curtis deals at some length with the conditions which 
should be fulfilled by a condenser which is to be used as a 
standard of capacity, and arrives at some important 
conclusions. Starting from the premise that in the first 
place the capacity of the condenser should remain constant 
so long as the temperature, atmospheric pressure, and 
other external conditions remain constant, and should return 
to this capacity whenever these external conditions are 
reproduced, and in the second place that the capacity 
should be the same when measured with different voltages, 
with different frequencies, or with different times of 
charge or discharge, he declares that there is at present 
no class of condensers, which entirely fulfils these conditions, 
the nearest approach being in the case of air condensers 
and of mica condensers. Dismissing air condensers for the 
time being, he observes of the mica condenser that if its 
capacity could be measured with alternating current of 
infinite frequency, no absorption would take place, and 
the value of the capacity so determined would depend only 
on the dimensions and di-electric constant of the dielectric. 
This capacity he calls the geometric capacity. The same 
result, he observes, should be obtained with direct-current 
measurements, provided the length of charge or of discharge 
is of infinitely short duration. Neither of the above measure- 
ments is possible, but with alternating currents it is possible 
to make measurements at several different frequencies, 
Also with direct 
current, measurements of the capacity can be made at 
several definite and very short times of discharge, and by 
extrapolation a value can be obtained for an infinitely 
short discharge. A number of such determinations were 
made with different condensers and in all cases the value 
of the geometric capacity as determined by the two methods, 
agreed to within the errors of the metliod—a few parts in 
a hundred thousand of the value of the capacity. If, he 
continues, a condenser is to be used for the determination 
of the constant of a ballistic galvanometer, its capacity 
must be measured by direct current, using the same 
length of time for charge and discharge as is used in deter- 
mining the constant of the galvanometer. On the other 
hand, if a condenser is to be used in alternating current 
measurements, its capacity must be determined by 
alternating current of the same frequency as is used in 
making the measurements. He goes on to show that the 
temperature coeflicient of the capacity of a condenser may 
be positive, zero, or negative, according to the method 
of measurement, and arrives finally at the conclusion that 
the reliabilitv of a mica condenser as a standard depends 
largely on the care with which it is treated and measured. 
A single measurement of the capacity 1s not sufficient if the 
condenser is to be used for a variety of purposes, but if 
properly studied, there is no reason why a mica condenser 
should not be used in precise electrical measurements. 


Subject to audit, the directors of W. T. Henley’s Telegraph 
Works Company have decided to recommend a dividend on 
the Ordinary shares at the rate of 15%, free of income tax, 
including the interim dividend of 5% paid September 1 last. 

The directors of the Hove Electric Lighting Company, 
Ltd., have decided, after setting aside £1,500 for repairs 
and renewals fund, and £3,000 for sinking fund, to recom- 
mend the payment of a final dividend on the Ordinary shares 
of the company, for the half-year ended December 31, 1910, 
at the rate of 10°% per annum, making 9% for the year, and 
to carry forward a balance of £862. 

The South Metropolitan Electric Light & Power Com- 
pany, Ltd., notify that the warrants for dividends on the 
Company's 7°% Cumulative First Preference and 6% Cumu- 
lative Second Preference shares, for the half-year ended 
December 31, 1910, have been posted. 
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Time Switches for Controlling Electric Circuits. 


12u6.—1910. R. E. VENNER, AND R. C. GRIESBACH, Westminster, 
S.W. The time switeh has a lever pivoted on an adjustable 
plate which travels with the clock dial, A spring holds the 
lever in its normal position, A stationary cam imparts a 
gradual lag to the lever and then suddenly releases it xo 
as to cause it to smartly strike the lever of a fluid supply 
tap. 


Contact Device for Electrically Driven Fans. 


212.— 1910. J. Bri, London, E.C. The combined support and 
contact device consists of a fixed and movable part. These 
are detachably attached to one another by means of a 
bayonet joint and a screw union. The fixed and movable 
parts are provided with electrical contact deviees which 
automatically engage with each other when the bavonet 
joint is in engagement. 


Electrical Transmission and Reception of Signals, Etc. 


361.—1910. T. T. Baker, Cricklewood. The thread of the 
oscillograph is so situated relatively to a source of light 
that the shadow cast by the thread normally passes through 
a transparent slit in a chamber containing a device, the 
electrical resistance of which is sensitive to light. The 
device is intermittently exposed to the action of light iu 
accordance with the transmitted eleetric impulses. The 
rave of light are at such times directed towards the selenium 
cell in series with a battery. 


Motor Controlling Circuit. 


17341.—1910, Cuter HAMMER MANUFACTURING COMPANY, 
Milwaukee, U.S.A. The controlling circuit of the motor, 
provided with a shunt field winding, comprises & main 
switch, the closing of which through à moving member 
completes the cireuit through an electromagnet. This 
closes an auxiliarv switch. The circuit through the electro- 
magnet is controlled by an auxiliary switch. 


Varying the Power of an Explosion Motor. 


9222,.—1910, S. MissoTTEN, Liege. In order to vary the power 
of the explosion motor combined with an electric machine 
and an accumulator battery, a valve controlled bv the 
electro-motor, controls and varies the supply of fuel to the 
explosion motor. 


Electrical Transmission and Distribution Systems. 


23179.—1900. A. T. Berry, Ealing. In order to protect the 
main transformer from the effects of high tension elec- 
tricity the relay winding and primary winding of the supple- 
mentary transformer are connected at opposite ends of the 
primary winding of the main transformer. Sparking gaps 
are provided in order to allow dangerous high tension 
electricity to pass to earth without passing through the 
primary winding of the main trausforiner. 


Treatment of Tungsten. 


23499.— 1909. GENERAL ELECTRIC Company, Schenectady, 
U.s.A. The heated body of coherent tungsten is rolled into 
rods and drawn through heated diamond dies. The heating 
makes the tungsten to be easily workable, and the treat- 
ment the tungsten undergoes makes it ductile at ordinary 
temperatures and also mechanically very strong. 


Electrically Driven Pumps. 


29333.— 199. M. BRANDENBURG, Perlin. The pump and the 
electro motor which drives it are both coupled directly 
together and mounted on a regulating vessel so as to con- 
etitute one complete device which has only to be connected 
up to the source of electricity and the suction and delivery 


pipes. 
Attaching Shades to Electric Lamp Holders. 


415.—1910. R. J. Eskriccr, New Brighton. A pair of annular 
discs are pivoted together and urged eecentricaily by a 
spring. Tables are provided and adapted, when pressed 
together, to bring the dises concentric so that the central 
hole of the device is expanded sufticiently to slide up over 
the lamp holder. 


Clutch for Driving Dynamos in Vehicles. 


936.—1910. J. PorkEv, Birmingham. This is an improvement 
in clutches of the type whieh disengage when the speed 
of the driving member becomes excessive. A boss is pro- 
vided which carries pivotal levers connected. by springs. 
A recessed pulley is provided for housing the pivotal levers 
to form a suitable gripping surface for the clutches. 
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Ventilation of Dynamo Electric Machines. 


3200.—1910. H. F. Bicer & F. R. Burt, Cannonbury, N. This 


improved revolving mercury break is provided with means 
for ensuring the return of the contact arms to a self-starting 
position when the break is stopped. For this purpose an 
additional electromagnet is employed which is adapted to 
be excited when the break is cut out and return the contact 
to the self-starting position. An anti-splash device is pro- 
vided which prevents the mercury from splashing, and 
ensures a good contact being made. 


Dynamo Electric Machines for Voltage Transformation. 


4209.—1910,  NrEMENS Bros. Dynavro Works, Lrp., West- 


minster. This is an improvement in machines of the kind 
which are provided with divided poles, and extra seta of 
brushes placed on the commutators in positions inter- 
mediate to the position of the main set of brushes. The 
brushes of the improved machine act on armature con- 
ductors placed opposite the divisions in the main poles. 


Control of Electric Switches. 


4811.-—1910. H. E. WHITE, Schenectady, U.S.A. This is an 


improvement in control switches comprising a number of 
separately actuated switches each of which is mechanically 
interlocked with a current controlled auxiliary switch for 
controlling the actuating circuit of a succeeding switch so 
that the switches operate automatically in succession. <A 
recond magnetising coil is provided on the auxiliary switch 
for causing the magnetisation which controls the closing 
of the switch to be great enough during one time that ita 
contactor is closing to maintain the auxiliary switch open. 
The coil is rendered ineffective after the contactor has 
closed. 
Eleetric Bells. 


5014.—1910., E. J. Parkes, New Barnet. These bells, which 


are intended to be connected with incandescent lamps or 
other high resistances so as to work upon a high voltage, 
comprise an electromagnet with two windings, only one of 
which has the interrupter in its circuit. 


Current Collectors for Electric Railways. 


5098.—1910. A. H. Jackson & C. W. Fourniss, Stroud Green. 


In order to prevent such parts of the current collector gear 
not carrving current under normal conditions from be- 
coming clectrically charged, and therefore dangerous, the 
collector gear is automatically disconnected from the source 
of supply whenever the parts not carrying current rise to 
a predetermined limit above that of earth. 


Ventilation of Dynamo Electric Machines. 


3118.—1910.  Srtemens Bros. DyNaMo Works, Lrp., West- 


minster. The machine has a central stator draught chimney 
through which the air forced into the dvnamo at both ends 
and passed through axial passages in the rotor and stator 
is drawn and ejected into the dynamo shell or directly 
into the atmosphere near the outer circumference of the 
stator core. 


Constant Current Dynamos. 


5052..—1910. A. Hitt & Trier & Mani, Lro., Camberwell. 


The main brushes are each joined to an auxiliary brush 
fixed at half a pole pitch in advance of the main brush 
to which it is connected. This arrangement enables a 
constant current to be obtained over a large range of speed. 


Discharge of High Potentials. 


6865.--1*10. M. PizzvTI & C. Ferrari, Naples. An apparatus 


with a number of capacities connected in series is provided 
for shortening the wave lengths discharged. Both the 
capacities and the induction devices have a number of 
discharging wings. 

Controlling Electrie Circuits. 


10530.— 1910. H. Hirst & J. W. RECORD, Salford. The switch 


of the controlling devices comprises a fixed permanent 
magnet, a fixed series coil, and a moving coil wound on an. 
iron core. ‘The moving coil and its core are so pivoted that 
they strengthen the field of the permanent magnet in 
either its on or off position. A contact-making device, 
actuated by the moving electromagnet, is provided for 
short circuiting the fine wire coil and closing the main 
circuit. 
Electric Safety Lamp. 


12368..—1010. P. L. Trix, Paris. The lamp has a magnetic lock 


comprising two caps screwed in a reverse direction. A pin 
passes through both eaps and rests on a catch, the move- 
ment of which is outwardly controlled by an electromagnet. 
The lamp cannot be opened without the application of a 
strong magnet, 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns per Increaseor = Miles of Accounts for past year. 
week. decrease. j| track open. 
! RECEN NEU RE NCC M 
Line. ———r— À— M HORN I pe 
i Receipts per car 
Ending} 1910-11.| 1909-10.) Week. Current | 1911 | 1910. 1otal Passengers | Car miles | Pas , Car , Mileof| mile. 
year. | Ending |receipts. carried. run senger.| mile. | track. 
pod perm P————P—————————Ó €" | Ee: | cm ibi ————Ó———M——— MÓ— 
Feb nsa PS E 
Aberdeen Corporation.......... Feb. 22 1,281 ,174 76 1,390: 274 | 274 | May 31| 71,930 | 17,517,304 | 1,666,119 | +98 {11-02 | 4,040 | 5:93 
Ayr Corporation .....----- .... (Sept. 18 671 562 - 108 — , 8 8 2 2 iind n aa ule “as 
Baker Street and Waterloo Ry... | Nov. 8,141 6.070 2 001 — | . -— = es im = = TM a oe: 
Birkenhead Corporation........|Feb. 19) 1,025 978 47 i+ 97 | 24-089| 24-089 — a = am = EET E 5 
Rirmingham Corporation.......|Feb. 18| 6,901 | 6,832 |d- 69| 8,232 5679258552 | — um = 2 "o MS MET 
Blackburn Corporation.........|Oct. 6| 1,100 1,293 |— 178 |— 1,036 em 28:8 — ae P: z E = c 
Blackpool Corporation. .......- Aug. 26 2,162 | 2050 -+ 102 4- 732 — = TR ee = rane EN TE T 
Blackpool- Fleetwood Trams....| » 8, 2,904, 2,309 |— 24 — — — — — — — — — — — 
} 
Bolton Corporation......--++-- Oct. 10 2,416 2,337 + 79 259 42 42 Mar. 31,117,709 | 26,492,902 2,492,149 | L1 [11°34 | 2,804 | 6:502 
Bournemouth Corporation. ..... July 21! 1,681 1,723 |— 42 23 291 | 29i | ,, 31 86,225 | 13,991,328 | 1,766,068 | 1°47 1171 | 2,912 | 7-2 
Bradford Corporation.......--- Nov. 19. 4,640 4,425 $ 215 6.781 | 98 | 54°81 81,235,258 | 47,839,569 | 5,331,007 | 1°17 :10:59 378 — 
Brighton Corporation.......--- Bee 26 734 741 a 7 369 | 9-6 ES ES pi iu dabas. Ay = Ban EN 
i i 
Bristol Tramway Company..... |Feb. 24; 6,527 5,126 + 401 — 57 514 | Dec. 31,265,362 | 46,652,389 | 5,756,842 | — = = REN 
Burnley Corporation.....------ Feb. = 1,179 | 1112 | 67 ES | 22 20 | Mar. 31! 64,261 | 12,355,968 | 1,202,330 | 1-23 |12-88 | 6,971 | 7-92 
Burton Corporation......------ Feb. 27, 258 248 + 88 281 6$ et , 31 14,918 8,221,595 430,913 | L:04 | 8:30 | 1,460 | 5:85 
Cardiff Corporation.........--- April 8 2,000 1,957 M- 43 xd i E »,  81[|109,979 | 25,068,146 | 2,497,169 | — {10°57 = oe 
| ! 
Carlisle Tramways Company.... June 19: 170 175 |— 5 8S9  — — a ==: I = L c MES aa 
Central London Railway ....... Feb. 18! 6,146 | 5,512 |— 397 846 | 6:32 | 6-32 | Dec. 31,350,150 | 41,898,373 | 1,456,780 | 2:01 |, 6:769 55,404 |30-27a 
1 i 
| 6,822 | 6,092 730 — `r 
Charing X, Euston, & Hamp. Ry. Nov. 3 ; + 7-75 | — "X — E EN = B e 2 
City and South London Railway Feb. 26, 3,393 | 3,417 i 24 H- 1.023 ' T96 | T2606 | — E = m NS. pees = | si 
Colchester Corporution......... July 14 200 219 |: - 39 — | 8 Mar. 31, 10,983 2,308,721 349,539 | 1:09 | 7:74 | 1,477 | 6:56 
Cork E. 1. and L. Company....|Feb. 23 426 412 |+ 14 155 9:80 | 989 | Dec 31) 24,044 5,737,478 896,945 | — | 643 | — | 4:43 
Croydon Corporation .....-+--- Feb. 10, 1,458 1,444 + 14 3317; 14 | — | Mar. 31| 74,132 | 16,277,418 | 1,884,137 | 1:06 | 9:56 | 3,703 | 7-109 
Darwen Corporation.........-- Oct. 1; 239 250 — 17 201 | 723 723 | , 31){ 13,899 2,557,654 245,584 | 1:30 | 13°68 | 1,922 | 9-40 
Dover Corporation ....+-+++++- Sept. 18; 230 252 |— 22 306 |. 7 — » 91,411,693 2,697,672 816,754 -98 | 8:78 = piu: 
4 
Dublin and Lucan Electric Ry... Feb. 24; 101 101 19! 7 7 — — — — — — — Rd 
Dublin U.T. ..... nnn ..Feb 24 4,994 4,686 308 533) 543 | 64} = = e = s = s e 
Dundee City Tramways........ Oct. 6| 1,332 | 1.305 27 569| — 26} | May 15| 60,573 | 16,367,011 | 1,281,552 | +875) 1:0 | 2,371 | 7-46 
East Ham Corporation. ........ Feb 25, 977 949 28 --2,073 | 14 14 | Mar. 31) 47,439 | 15,355,708 | 1,091,586 | -73 |10°26 — | 6-96 
i 
Glasgow Corporation.......-.- ..|Feb. 18; 17,593 | 17,056 537 39,492! 192 189 | May 31 907,494 | 226,948,290 | 20,766,722 -96 110-49 | 5.080 | 5-89 
Gloucester Corporation........- Oct. " 395 425 30 $3b | 22 is xd Ei íi oe E ich we is 
G.N., Piccadilly and Brompton. .| Nov. 13,429 9,354 |-+ 4,075 e | 925] — i Lx. z m = AR DS on 
Halifax Corporation ...... eee e EE — 52-574] 87 | Mar. 31| 81,872 20,378,872 | 1,786,390 |11+40 |11:13 | 1,528 |840 
Huddersfield Corporation. ...... Dec. 4 1.013 1,357 256 -+ 2,603 | 28 284 | ,, 31) 84704 | 16,200,020 | 1,960,329 | 1:29 10-37 | 2,421 | 5-10 
Hull Corporation..............|Feb 25, 2,761 2,682 78 |4+- 6331 29 26 , 31,128,722 | 30,964,254 | 3,022,844 | 1 10:22 | — | 6-04 
Ilford Corporation......... ....|Feb. 12 451 391 60 +1,989' 10 | 103) „ 31| 25,328 | 6,385,466 634,446 | -87 | 9-58 | 2,066 | 6-42 
Ilkeston Corporation... .... ....|Feb. 23, 124 120 4 236 4 4 » 91 27,214 1,968,850 198415 | 91 |79 | 1,803 | 7:04 
: | 
Kirkcaldy Corporation......... ‘Sept. 8 5929 266 7 — . ^l 7$ | May 15| 14,993 4.874,199 459,066 -711| 7-838 | 1,856 | 5:26 
Lancashire United Tramways...|Feb. 22 1,193 1, 166 27 165 39 39 | Dec. 31) 68,904 | 12,564,503 | 2,244344 | — — — — 
Leeds Corporation. ........ e. Sept. 18 6,800 | 6,624 272 |4- 3,802 108 961 | Mar. 31,340,368 | 75,734,083 | 7,604,980 | 1:06 |10-62 | 3,527 | 6-61 
Leicester Corporation.......... Sept. 11: 2,162 | 2,130 sz; — | — | — — | — — — — | — — — 
Liverpool Corporation ......... Nov. 19. 10,803 | 10,687 | 116 |— 1.977. 109 | 104 | Dec. 31,672,822 | 124,043,239 | 12,231,779 | 1:108111:24 | 5,508 | 7-94 
Liverpool Overhead Railway....|Feb. 19, 1,315 | 1,245 70 674 | 6-65 | 92-40 | June 30; 79,004 | 11,171,515 | 1,106,386 | — ER = — 
London County Councll..... ...|Feb. 15 39/821 | 38,360 1,461 4-196611, 132} | 129} | Mar. 31:1,274,660 279,166,461 | 25,591,028 | 1°08 |1174 — 679 
Lowestoft Corporation ......... Dec. 1) 155 150 5 80 34 | — | Sept.80| 11,399, 2,045,206 370,320 | 1-03 | 7-36 | 2,279 | 6:12 
Maidstone Corporation......... Mar. 6 157 100 — T: — — — — — — — — — 
Manchester Corporation........ Sept. 11, 15,631 | 15,297 834 |— 2,871 | 183 | 181 — — — — — — — — 
Metropolitan District Railway.. Feb. 25 11,781 | 11,317 464 7.326 24 24 = = a == == = = -= 
Metropolitan Railway.......... Feb: 19 16,676 | 16,338 338 + 3,349, 24] | 244 | June 30; 680,357 99,846,736 — 140 | — — — 
Nelson Corporation............|Oct 16 151 131 20 4- 7 | 21 ?} | Mar. 81) 7,362 2,060,712 204,740 | -85 | 8-63 | 1,907 — 
Newcastle-on-Tyne Corporation.|Feb. 18 3,918 | 3,826 92 4- 1,902 601 | 59] | ,  31/211,085 | 46,203,164 | 4,411,745 | 1°10 |11-48 | 3,504 6:36 
| 
Newport (Mon.) Corporation....|Oct 9 643 638 25 311 | 144 | 144| , 81) 35.531 8,174,003 798,029 | 1:04 | 9-89 | 2,450 | 7:21 
Oldham Corporation........... Jan. 24 1,778 | 1,616 262 880  — = — — — — — — — — 
Portsmouth Corporation ...... .|Oct. 10 2,046 | 1809 237 a4 28 og} | Mar. 31| 97,741 | 21,247,048 | 2,309,439 | 1°10 |10-15 — — 
Reading Corporation........... May 19, 764 658 206 5, 13 13 » 31, 82,769 7,933,572 915481 | — | 893; — 4:65 
Rochdale Corporation........ .. Dec. 26 1,240 | 1,126 114 M- 746 29-9 |2093 | , 81, 56,558 | 10,190,148 | 1,252,025 | 1°32 |10-83 | 2,693 | 6:47 
Rotherham Corporation........|Feb. 4 555 587 32 — |-— ai 2 HER AP PER Fu SAC zy Pi 
Salford Corpotation............|Sept. 27 4,596 4,662 66 |— 8,326 | 78 743 | Mar. 31| 244,065 | 45,771,611 | 5,486,150 | 1°25 10:67 $185 | — 
Scarborough Tramways Co...... — = nam e e s HA Pod ise EN = "s = Y 
Sheffield Corporation .......... Feb. 19 6,095 | 5,681 414 |} 18,195 40 393 | Mar. 25 289,745 | 17,508,886 | 7,065,380 | -896 | 9-842, 4,225 | 5:04 
Southampton Corporation...... Feb. 15 948 964 16 -+ 1,414 | 18 18 ,  25| 52,647 | 10,121,887 | 1,107,451 | 1°25 | 11-33 — | 7°30 
Southend-on-Sea Corporation...|Aug. 2]! 995 557 438 |-+- 1,483 | — — — — = = == => mx = 
Stockport Corporation .........| — ibis — — | 25 25 | Mar. 81| 52,004 9,155,172 | 1,335,911 | 1:34 | 9342| 1,830 | 4°75 
Sunderland Corporation........ Jan. 27; 1,310 1,336 26 |— 7,984 — — — — = m — = = = 
Swindon Corporation ...... ..../Aug. 10: 176 183 = | i= — = € -— — — — — — 
| 
Torquay Tramways............,|AÀug. 26 630 647 30 S 8:41 e" Dec. 31; 15,065 2, 830,420 853,297 | 1:40 | 1:023 — — 
Wallasey U.D.C. .............. Feb. 18 941 795 146 --2,215 mr 12-45 | Mar. 31| 43,823 8,331,038 891,540 | L:2 {11-79 | 3,453 | 7-72 
Warrington Corporation........, — | — EX i= m — T" as — = oe = — = 
West Ham Corporation.........|Aug. 18 2,489 | 2,392 97 -- 1,985 27 147 | Mar. 31/ 122,881 | 85,502,836 | 2,556,854 | 789110795 4417 | 6-79 
Wolverhampton Corporation....|Nov. 8 841 823 +- 18 |— 206) 21] - » 31| 44,432 9,440,369 975,714 | — |10°929/ 2,190 ; 6.609 
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NOTES. 


The new draft regulations with regard to the use of 
Electricity in Mines were, amongst other matters, discussed 
at a private meeting at the Home Office on Friday, when 
the Executive Committee of the Miners’ Federation of 
Great. Britain met Mr. Winston Churchill, Sir. Edward 
Troup, Mr. M. Delevigne, Mr. Redmayne (Chief Inspector 
of Mines), and other officials. At the close of the discussion 
the Home Secretary promised to give the closest con- 
sideration to the points raised. Before further action 1s 
taken by the Department, it seems to us imperative that 
conipetent authorities on the use of electricity in mines 
should formulate representations to the Home Secretary 
with a view to amending those clauses in the new rules 
which are likely to have the effect of prohibiting the use 
of electricity altogether. It is evident from the action of 
the Durham Miners’ Association and kindred bodies, that 
unless a timely and authoritative protest is made, elec- 
tricity is likely to be banished from the mines in the very 
near future. It must be pointed out to the Home Secretary 
that the risks of danger from this source have been very 
gravely exaggerated ; that in many mines they are non- 
existent, and that in most they could be eliminated by the 
adoption of reasonable precautions. At present the Miners’ 
Federation seems to be having it all its own way in this 
matter, and there is no mistaking their attitude. It is one 
of uncompromising hostility to the use of electricity in 
mines for any purpose whatsoever. This is a point which 
concerns colliery owners as well as the electrical industry, 
for. as has already been pointed out, the general prohibition 
of electricity would mean a very serious restriction of the 
output of coal. But the gravest menace in the present trend 
of this agitation is to those manufacturers who have sunk 
heavy capital in plant for the outturn of electrical machinery 
for mine equipment, and if disaster is to be averted from 
this branch of a great industry, it behoves its representa- 
tives to make their protest quickly, and to support it by 
evidence which will admit of no refutation. 


On the heels of the Postmaster-General's reply to the 
delegates who laid before him the views of some two hundred 
important local bodies throughout the country on the 
subject of the telephone service, there comes a White Paper 
giving the accounts of the Post Office telegraph and tele- 
phone systems for the year ending on March 31 last. It 
forms a cheerful commentary on Mr. Samuel's official 
optimism. The total expenditure for the year was 
£5,775,497 plus eleven shillings and fivepence farthing, 
of which £4,547,785 plus nineteen shillings and sixpence 
three-farthings represent salaries and maintenance; the 
balance of expenditure over receipts, that is to say, the net 
loss in twelve months on the Government administra- 
tion of the two departments, being £858,314 plus two 
shillings and fivepence three-farthings. The gross amount 
received in respect. of telegrams, telephone rentals, and 
fees, private and special wire rentals, etc., was £5.216,781 
] u-. 9!d., but from that had to be deducted £669,947 1s. 10d., 
the amounts paid to cable companies, foreign countries, 
etc.. and £3,374 13s. 8d. telegram moneys refunded, 
bringing the receipts from the sources mentioned down to 
£ 4.543.460 4s. 34d. Other receipts were £320,590 4s. 8d. in 
respect. of royalties payable by the National Telephone 


Company and other licensees, and £53,133 representing 
the value of the telegraph services performed for the other 
public departments without remuneration. In 1870, when 
the Post Office took over the telegraph service, the total 
receipts from telegrams, telephone rentals, ete., were only 
£612,301. The largest adverse balance was that of 1904, 
when the net loss was £957,782, against which last year’s 
deficit of £858,314 (and two shillings and fivepence three- 
farthings) is held to compare verv favourably. 


One is grateful for the meticulous accuracy implied 
by these various farthings which flit like Jack o' Lantern's 
through the accounts, but it would have been more inter- 
esting to the ratepavers who have to bear the burden 
of this loss had some analysis been made with a view to 
indicating the precise sources of the deficit : and the extent 
to which telephone profits (if anv) went in relief of telegraph 
losses. But the real lesson of the accounts, of course, is that 
if the telegraph and telephone departments were put on a 
business basis these losses would be impossible; and the 
obvious moral is that when the Government takes over the 
whole of the telephone service the ratepayers will have to 
suffer a burden still greater than that which they now bear. 
And with all these losses the telegraph service is a continual 
source of complaint. It was recently pointed out to the 
Postmaster-General by a number of members of the 
Stock Exchange that whereas a cablegram can be despatched 
to New York and a reply received within two or three 
minutes, telegraphing across the Channel is such a tedious 
business that the expensive method of sending messages 
to the Continent via New York is frequently adopted. 
In answer to these representations the Postmaster-General 
has informed the Stock Exchange that *‘ experiments 
have been instituted with the object of obtaining additional 
facilities through a more extended use of multiple and 
fast speed apparatus.” But what a commentary on the 
whole system is here involved ! For vears past many of the 
big financial houses have found it quicker to telegraph to 
Paris by way of New York instead of sending their messages 
direct, and only now is the Post Office experimenting with 
multiple and fast speed apparatus! Any ordinary com- 
mercial firm trading on similar principles would be in 
Carey-street in a month. . 


Meanwhile it is interesting to note that the Postmaster- 
General has introduced a Bill in Parliament to enable 
him to facilitate the despatch of messages in this country 
by carrying telegraph lines across railways and canals. 
It seems that the measure is not to apply to any part 
of a telegraphic line which is placed along the course 
of a railway or canal for a greater distance than a guarter 
of a mile, and the Postinaster-General is not to interfere 
with the traffic or the user of the railway or canal. The 
Postmaster-General is required. to give. fourteen. days’ 
notice to the company over whose property he proposes 
to place the line, and to make good any damage caused 
to the railway or canal by the operations which he has 
undertaken. The Bill contains a saving. clause which 
decrees that nothing contained in it. shall affect pre- 
judicially the right or title of any railway or canal company 
to any payment which the Postmaster-General. would 
have been liable to make. “af this Act. had not. passed, 
in respect of wavleavezfor telegraghs or in respect of 
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the occupation of the railways or canals of the company 
by the Postmaster-General for telegraphic purposes." 
The Postmaster-General, however, is not to be liable to 
make any payment in respect of the exercise of the powers 
of construction and maintenance conferred, and if any 
difference should arise between him and the companies 
it is to be referred to the Railway and Canal Commission. 


— — — À— 


The Urban District Council of Beckenham is taking 
& noteworthy step in the direction of extending the use 
of current for domestic purposes. The Electricity Com- 
mittee proposes that the present charge for current for 
heating and cooking, namely, fourpence per unit during 
two hours after dusk and a penny per unit for the remainder 
of the day, be altered during the months from April to 
September, inclusive, to a penny per unit for the whole 
of the twenty-four hours. It is also proposed to acquire 
from the Berry Construction Company twenty electric 
cookers and to give consumers the opportunity of hiring 
these for a payment of a halfpenny per unit of current 
consumed (in addition to the penny per unit charged 
hy the Council) with à minimum of 120 units per 
quarter, the difference, if any, between the current actually 
consumed and the minimum of 120 units per quarter being 
paid for at the halfpenny rate. The supply will be metered, 
but the Committee proposes to charge no rent for the meter, 
all that is left to the consumer being payment for the 
additional wiring involved. Meanwhile the Council will 
need to provide no capital for the experiment beyond 
that necessary for services and meters. The reports of the 
Electricitv Committee and of the Electrical Engineer 
have been adopted unanimously by the Council, and 
this extremely progressive experiment is to begin forth- 
with. Its development will be watched with widespread 
interest, 


In this connection there is a passage in Professor E. W. 
Marchant's lecture on the Future of Electricity at Liverpool 
University (a report of which will be found in the Electrical 
Progress section), which should have a stimulating effect 
upon possible consumers. He dwelt upon the large amount 
of time occupied in getting in the coal and lighting & coal 
fire; the unsatisfactory effect of the coal fire, which sends 
most of its energy up the chimney, and the large amount 
of dust and dirt which it produces and circulates so effectu- 
ally all over the room. , This last circumstance has its 
necessary sequel in the process of domestic “ dusting,” 
which generally consists, observes Dr. Marchant, in “ re- 
moving dust from a place where it is conspicuous to one 
where it is less conspicuous " ; a process which, in con- 
nection with that of sweeping. occupies the larger part of 
the time of the average domestic servant. ' The Utopian 
home," said Professor Marchant, "* will contain, let us 
hope, no coal fires, but only radiators, fed by electric power, 
which will give heat exactly when it is wanted, and without 
fumes or other noxious vapours.” 


In connection with our recent comments on the reckless 
manner in which mysterious fires are hurriedly ascribed to 
electricity, a lady correspondent, Mrs. Constance Emmott, 
tells a typical story in a letter to the " Times.” A fire 
broke out in her house at three o’clock in the morning 
and caused great destruction. The officer in charge of the 
fire brigade gave * electric wire fusion ” as the cause of the 
outbreak, in his official report, his reason for doing so being 
the fact that he found a strained elbow-joint in the steel 
tubing under the library floor, where the fire had evidently 
burned fiercely. But a very different story came to light 
when the builders came in to do the repairs necessitated 
by the outbreak. The house had been bought by Mrs. 
Emmott a little over a year ago and was guaranteed 
to be “in thorough decorative repair" and “ newly 
decorated and modernized," but when the builders came 
to take down the overmantel in the room where the fire 


began and to remove the stove, they found that when 
a new stove had been put in in the course of the * modern- 
izing " process, insufficient care had been taken properly 
to fill up the old opening. The consequence was that 
several large pockets had been left in which soot could 
easily accumulate, and there is no reason to doubt that what 
actually took place was that this accumulation of soot 
caught fire and went on smouldering until it reached the 
oak chimney piece. To this it may be added that there 
is equally little reason to doubt that kindred causes have 
been responsible for nine out of every ten fires which have 
been rashly put down to “ electric wire fusion.” 


— a en ee 


"The gas industries," declared Professor Arthur 
Smithells, Vice-Chancellor of Leeds University, on being 
formally inducted last week-end as President for the year 
of the Society of British Gas Industries, “‘ are in a state 
of tumultuous development. They do not know what a 
day may bring forth in the way of changes great or small." 
The Electric Bupply Publicity Committee has indeed 
much to answer for. 


While it may fairly be inferred that much of the mis- 
apprehension with regard to the ''danger" of electric 
wires is due to wanton misrepresentations circulated in 
the course of local gas company campaigns, there is no 
doubt that despite forty years of the Education Act 
there is still an appalling amount of ignorance on the 
subject all over the country. We are indebted to a cor- 
respondent in the North ('* A. H. G.") for a newspaper 
cutting containing a report of an urban council meeting 


. which affords an excellent case in point. Some difference 


of opinion appears to have occurred at a meeting of the 
Council as to whether the district should continue to put 
up with an unsatisfactory gas system. of which some very 
hard things were said, or should adopt electricity. The 
following conversation then ensued :— 


Councillor Carsgill : When Mr. says I'm up against 
electricity he tells the truth for once (uproar). Well, I am 
up against it, and I'm prepared to back my opinion. 

Councillor Willett: It would be more to the point if 
you told us why, instead of suggesting that Mr. is a 
liar as a general rule (uproar and * Withdraw "). 

Councillor Carsgill: Don't you bully me, and I'll tell 
you why. It’s dangerous, that's what electricity is. 

A Councillor: How is it dangerous ? 

Councillor Carsgill: Any fool knows that. 
wire breaks and there's a leak. 

Councillor Abbott : Well, that wouldn't be so dangerous a3 
a leak from a gas pipe. If you went to look for it with a 
candle it wouldn't blow the house up. 

Councillor Carsgill : Wouldn't it? That's where you're 
mistaken. You go and try it. Why, it’s the most dangerous 
thing known. 


Herein we get a delightful glimpse of enlightenment in 
what an indignant orator described as “ this so-called 
twentieth century." 


Suppose 3 


The Wallasey Town Council has found itself in a pleasing 
predicament. Notwithstanding the economic effects of the 
metal filament lamp, the reserve fund of the Council's 
electricity account has attained the statutory limit, and 
the allocation of profits towards the reduction of the 
local rates has reached what may be called saturation 
point. The Council has been compelled, therefore, in order 
to get out of the difficulty, brought about by this excep- 
tional measure of prosperity, once more to reduce the 
price of current to- consumers. Henceforth, therefore, 
the price will be threepence-halfpenny per unit instead of 
fourpence. With regard to the metal filament lamps the 
consumption of energy for lighting purposes in January, 
1907, was 1:97 units for every 8 c.p. lamp (or its equivalent) ; 
in January, 1911, it had fallen to 1:03 per lamp, or a 
decrease of 47-795 in four years. Nevertheless the con- 
sumption has increased in so rapid a fashion that the 
Council is able to make a gift to consumers equivalent 
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to a reduction in the rates of the borough of a halfpenny 
in the pound. Alderman Sidney Dawson, in making these 
avreeable announcements to the Council, likened the 
borough rates to Peter Pan—thev simply " wouldn't 
yrow up," he said. Happy Wallasey ! 


We are authorised to state that there is no truth in the 
report that the observations made by Sir William Crookes, 
when presiding at the meetings of the Notting Hil Electric 
lighting Company on Tuesday, are to be interpreted as 
signifying an early amalgamation of the Notting Hill 
Company, the Kensington and Knightsbridge Company, 
the St. James's and Pall Mall Company, and the West- 
minster Electric Supply Company. with a view to the 
purchase of the combined undertakings by the London 
County Council. It is quite true that by the Acts of 1908 
the Council acquired the right of purchase, but in the 
event of this right being exercised, it is provided that 
three vears' notice of such intention shall be given in 1931. 
The report current in the city during the week has been 
to the effect that the*purchase right is to be exercised 
within the next few vears, but so far as the companies 
named are concerned we are informed that absolutelv 
nothing is known with regard to the proposal. 


A good deal of comment has been aroused here by the 
drastic action taken by the United States Government 
against what is alleged to be an unlawful combination in 
restraint of trade on the part of several important electrical 
concerns in that country. A decree is sought to restrain 
the National Electric Lamp Company from voting on the 
stock of or receiving dividends from some thirty corpora- 
tions which the company is alleged to control, and also 
to restrain those companies from paving dividends to the 
Lamp Company. It is further alleged that the Lamp 
Company itself is controlled by the General Electric Com- 
pany, of Schenectady, and a decree is sought to render 
void all agreements which that company has entered upon 
with the other corporations, and all other agreements by 
which any of the companies concerned exercise control 
over foreign patents. Part of the indictment declares that 
there is an agreement with the Westinghouse Company 
(the United States Corporation) and others to sell lamps 
only at prices fixed by the alleged combine; and it 1s 
charged. that the combine has bought up German patents 
on filament lamps and will not sell the German product 
unless the buyers agree to buy also carbon filament lamps ; 
that the combination has organised companies alleged to 
be independent to sell inferior lamps, and has so hurt the 
trade of really independent companies that contracts made 
with dealers in inventions, patents and machinery confine 
the sale of their products to the combination; that the 
price of certain lamps in the United States is 17 cents, 
while the same are sold abroad for 10 cents ; and, finally, 
that 979, of the lamps sold in the United States are sold 
bv combination. At the present stage, of course no evidence 
is brought forward in support of these allegations, and 
according to late news from Washington the threatened 
litigation is likely to collapse. From one source it is stated 
that the companies concerned will dissolve such combina- 
tion, if any, as now exists, but of this report there has so 
far been no confirmation. 


Dr. Perey Wilde, in a communication to the " Times” 
Engineering Supplement, declares that electric heating ` ls 
“imply futile, and has nothing to recommend it either on 
the score of efficiency, economy, or hygiene.” Unfortu- 
nately, he fails to support this highly novel theory by 
anything i in the shape of fact or argument, but he brings 
forward a statement which is calculated to cause some 
surprise in the engineering profession. Gas and coal fires 
are not economical, he says, because a current of cold air 
is passing through the fire to the chimney or flue pipe, 
which not only carries away the heat, but prevents its 
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proper radiation. The whole problem of heating, therefore, 
resolves itself into this :—(1) Get rid of the flue pipe or 
chimnev ; (2) condense all the fumes; (3) allow none to 
escape into the room. " This,” he adds, with great justice, 
“is regarded as a scientific impossibility. Yet I write in 
a room where this process has been working for many 
months. It is a large room, and the cost of heating by 
gas is Id. per hour. The method has not yet been made 
public, but until it has discussion upon the subject of 
domestic heating can lead to no result. The latest dis- 
coverles will revolutionize all our thoughts, and gas will 
prove the most economical, convenient, and hygienic 
method of heating." This is very tantalising. Man never 
is, but alwavs to be, blest. What is the nature of this amazing 
discovery which at the moment appears to be only known 
to Dr. Wilde * 


The Berlin correspondent of the ELECTRICAL ENGINEER 
referred last week to an " electric telescope ” which had 
been invented by Professor Rosing after five years’ ex- 
perimentation, by means of which a person sitting at home 
could follow a theatrical performance, the evolutions of 
an army on the field, or the movements of a submarine 
under water. Details to hand this week state that by means 
of rotating mirrors the various parts of any scene to be 
transmitted are successively brought before an opening in 
a diaphragm and act on an allov of potassium, sodium, or 
rubidium kept negatively electrified by a batterv. The 
impact of the light discharges the alloy continuously, thus 
producing the current which acts on the receiving part of 
the apparatus. Here the current from the alloy, by an 
arrangement of electromagnets similar to Baumann’s, 
causes a bundle of cathode rays to move over a fluorescent 
screen so rapidly that although different parts of it, of 
course, fluoresce in succession, a continuous picture, which 
Is an exact reproduction of that in front of the diaphragin- 
opening at the transmitter end, is presented to the retina 
of the observer. 


To the literature of radio-activitv the Sydney correspon- 
dent of the ELECTRICAL ENGINEER transmits a noteworthy 
contribution this week in the shape of an abstract of a 
paper which was read by Dr. F. Watson during the Science 
Congress which has just been sitting in the New South 
Wales eapital.. Dr. Watson started from the premise that 
radio-active elements were dissipating their substance and 
evolving into non-active elements. Accordingly, the sum- 
total of radio-activitv in nature was being reduced. By 
inverse reasoning the amount must have been greater in 
the past, reaching a maximum in the earliest. periods. 
Therefore the evolution of species must have successively 
contended in nature with an acute, a medium, and a 
waning radio-activitv. He elucidites this theory in a very 
fascinating way, and showed how it afforded an additional 
causal factor in the origin of species and the deyelopment 
of primarv characteristics. 


JUNIOR INSTITUTION OF ENGINEERS. 


At the last meeting of this Institution, held at the Royal 
United Service Institution, Whitehall, it was announced 
that the vacancies caused bv the regretted death of Mr. 
Nisbet, had been filled by the appointment of Mr. B. E. 
Dunbar Kilburn, as Chairman, Mr. Percy L. Young, as 
Vice-Chairman, and Mr. Reginald Krall, as Member of 
Council. 

The meeting was a combined meeting with the Archi- 
tectural Association, to assist in the discussion of a paper 
on " The Architectural and Engineering Features of the 
Royal Automobile Club Building.” whicb was read by Mr. S. 
Bylander, the engineer (Vice-Chairman of the Institution). 

An interesting discussion followed. in which the Chair- 
man, Mr. Gerald €. Horsley, Vice-President of the Archi- 
tectural Association, and Messrs. J. H. Pearson, C. G. Gage, 
P. L. Young. A. G. Young, R. Marshall, W. A. Tookey 
and E. J. Daniell, took part. 
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PROFESSIONAL PORTRAITS. 
No. VI.—William Dubois Duddell. 


Bv P. F. MorrEL4v. 

William Dubois Duddell, a scientist of note identified 
of late years with many vesearches on high tension electric 
machinery, "mainly in the City of London, was born in 
the latter place on July 1, 1872. 

He received an extensive private school education 
before entering the College Stanislass at Cannes in. the 
South of France, and, after serving a three years’ (1890- 
1893) apprenticeship in the large manufacturing firm of 
Davey Paxman & Company, of Colchester, attended 
courses and did research work in engineering and physics 
at Central Technical College, London, 1893-1900, obtaining 
a Whitworth Exhibition in 1896 and a Whitworth Scholar- 
ship the year following. | 

Since leaving the Central Technical College he has 
practised as a consulting electrical engineer, and as an expert 
in connection with the conditions governing the operation 
of extra high tension electric installations and generators, 
and, also, in connection with wireless telegraphy. 

He is the author of numerous papers read at different 
periods hefore many learned societies, the most important 
being those prepared in conjunction with Dr. E. W. 
Marchant, viz., * Experiments on Alternate Current Arcs 
by aid of Oscillographs,” and “ Experiments on Periodic 
Variations occurring in the Exciting Curent of an Inductor 


(C. Vanduk. 


WILLIAM DUBOIS DUDDELL. 
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Alternator,” as well as one on the “ Rapid Variations of 
Current through the Direct Current Arc," and others 
entitled, ** Resistance and E.M.F.’s of the Electric Arc," 
before the Royal Societv, and “ On Oscillographs," read 
before the British Association Meeting of 1897. 

In conjunction with Mr. J. E. Taylor, he made many 
notable experiments on wireless telegraphv, and for the 
exhibit by the Cambridge Instrument Company of Oscillo- 
graphs he was awarded a gold medal at the Exhibitions of 
Paris, 1900, and at St. Louis, 1904. The Oscillograph, as 
known to many, is an instrument for delineating electrical 
oscillations. It is practically a mirror galvanometer of a 
peculiar. kind, the moving coil of which has a verv small 
natural time period of oscillation of about 00001 of a 
second. Another award received by him is the Paris 
Premium of the Institution of Electrical Engineers. 
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He is also the inventor of what is known as the thermo- 
ammeter, a very ingenious addition to Boys radio- 
micrometer for measuring large and small alternating 
currents, described in “ Proe. Phys. Soc.," London, 1904, 
Vol. 19, page 233, and in “ Phil. Mag," 1904, Vol. 8, page 91, 
as well as of a high frequency alternator of the inductor 
type, details of the construction. of which are given in 
“ Proc. Phys. Soc.” of London for April, 1905, Vol. 19, Part V., 
page 131. At pages 12-14 of his 1906 “ Principles of Electric 
Wave Telegraphy," Dr. J. A. Fleming alludes to the last 
named paper as embracing a list of most of the high 
frequency machines thus far known to have been con- 
structed. 

The accompanying photograph, taken during the vear 
1908, is reproduced by permission from the Journal of the 
Röntgen Society for Mav, 1909. 

Mr. Duddell was elected President of the Röntgen 
Society in 1907; treasurer and vice-president of the 
Physical Societv. 1908-9 ; vice-president of the Institution 
of Electrical Engineers, 1909, and has acted as hon. secre- 
tary to delegates at the International Conference on 
Electrical Units and Standards, as well as at the Inter- 
national Electrical Congress held at Saint Louis. | 

Previous articles of this scries appeared in the ELECTRICAL 
ENGINEER of the following dates:— Professor Silvanus P. 
Thompsoa. December 23: Dr. John Ambrose Fleming, January 
20; Sir James Dewar, February 3; Dr. Gisbert Kapp, February 
10; Sir William Ramsay, February 24. 


MODERN RAILWAY SIGNALLING. 


At last week's meeting of the Institution of Civil 
Engineers, Mr. Alexander Siemens, President, in the chair, 
the paper read was " Modern Railway Signalling: Some 
Developinents on the Great Western Railway,” hv A. T. 
Blackall, M.Inst.C.E. f 

The author, in a brief historical summary, reviewed the pro- 
visions of the Regulation of Railways Act, 1889, as affecting 
signalling. The co-ordination of the functions` of the 
telegraph and signal engineer, and the result, especially as it 
pertains to the increasing use of appliances operated 
electrically, was touched upon. The various types of frames 
used in connection with the interlocking of levers and the 
disposition and functions of signals are dealt with. The 
special importance of the distant signal is set forth, and 
the electrical operation, under certain circumstances, 
of such signal is described. The electrical repetition of 
signals and the practice with respect to the provision of 
route-indicating signals were mentioned. 

In dealing with the distant signal, reference was made 
to the difficulties attendant on its working, and the linking 
of the block-telegraph system with the distant signal was 
suggested. The effect of absolute block on the working 
of traffic at junctions and other important places, and the 
application of what is known as the warning arrangement 
in regard to such working, were described. 

The author further dealt with the numerous appliances in 
use, such as discs, train indicators for warning drivers of 
the condition of running-loops, signal-lamps, and so on. 
The lighting of signals and the results of experiments in 
connection with automatic signal-wire compensators were 
alluded to. Mention was also made of a recent innovation 
involving the use of springs, and having for its object the 
better working of signal-wiresand signal-rods. The clectrical 
detection of facing points and the standard methods 
emploved on the Great Western Railway in regard to 
facing-point locks, fouling-bars, rod connections and 
switches, were referred to. 

Among other matters, the concluding portion of the 
paper referred to the power-working of signals, which of late 
vears has made considerable progress, allusion being made 
to the three installations which are in operation on the 
Great Western Railway. The importance and value of 
track-cireuiting in certain situations, the development of 
audible cab-signalling, and the arrangements introduced 
for the economical maintenance of the permanent way, 
were dealt with in detail. Telephones, and inconnection there- 
with the superposing of one circuit upon another, and 
finally a short reference to telegraph-line construction, 
concluded the paper. 
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Electricity and the Coronation. 


— — 0 — 


What the Leading Electrical Houses are Doing. 


THIRD ARTICLE. 


Inquiries with regard to illumination devices and re- 
quests for complete schemes of decorative illumination are 
being received by the leading electrical firms in great 
numbers by every post from the chief provincial centres 
As well as from London, and a vast number of designs, 
some of a very elaborate character, are already under wav. 
All the indications point to the fact that the old system of 
utilising gas for the illumination of crvstal designs has been 
cast into the limbo of the obsolete, and that electricity will 
be the almost universal medium during the ceremonies in 
connection with the Coronation of King George. As an 
jndication of the extent of the demand, it may be men- 


tioned that already an astonishingly large number of 
contracts have been entered into for the electric illumina- 
tion of West-end houses, and that the great majority of 
these are utilising from 1.000 to 2,500 eight candle-power 
lamps each ; while in one instance a single order has been 
received. for festoons and other decorative effects which 
will involve the fixing of upwards of 8,000 lamps, ranging 
from 2 to 8 c.p. 

We illustrate to-day some of the special illuminating 
devices which have been designed by the British Westing- 
house Electric and Manufacturing. Company, Ltd., of 
London. Birmingham, Cardiff, Glasgow, Manchester. New- 


castle and Sheffield. This Company is supplving very large 
numbers of flat and rounded designs of stars, letters, 
crowns, etc., which can be erected with the greatest ease 
and have a very brilliant effect. Tlie designs are supplied 
complete with strong lampholders, frosted carbon-filament 
lamps of the best make, and sweated lug terminals, and 
are wired in parallel readv for immediate connection to 
user's circuit. The framework is built up of thoroughly 
dried up and seasoned hard wood, and is finished. with 
three coats of best white oil paint. The joints are half- 
lapped, dowelled, glued and screwed together, rendering 
the frame sturdy in construction and perfectly rigid. The 


lampholders are screwed to the front of the framework. 
After connections have been carefully made, the bases of 
the holders are filled in with a special damp resisting . 
compound. The price per design ranges from 81s. for the 
letter “ G”? 3 ft. in length, to £14 10s. for a crown 6 ft. 
in length containing 72 lamps. For the rounded type, of 
which only-the lamps are visible from the front, the holders 
being screwed from the back, the list prices are slightly 
higher than those mentioned. In either case coloured 
lamps can be supplied instead of the frosted type at a 
cost of 4d. extra per lamp. 

The Westinghouse Company also supplies the well- 
known “ Trafford" waterproof illumination. stiip, with 
which the firm produced so magnificent an effect in the 
Couri of Honour of the Japan-British Exhibition last year 
when upwards of 150,000 lamps were utilised. The special 
advantages claimed for the "' Trafford " strip are that 
there is no trouble in adapting it to any desired design, 
no leakage, high insulation, and great durability. while it 
is easy to instal, perfectly safe, and completely waterproof. 
It is especially suitable for every variety of outdoor illumina- 
tion, and its manipulation is so simple that it can be used 
either for permanent or temporary purposes. The cable 
used is 7722 V.ER., and prices of the strip range from 
Is. lid. per lamp to 2s. 91d., according to the distance at 
which the holders are fixed apart, which may vary from 
9 to 36 in. 
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To the " Trafford” illumination strip a singularly 
attractive accessory is supplied in the shape of " Trafford 
Fairyland Reflectors. These reflectors, which range in 
diameter from 6 to 12 in., are enamelled in white, red, 
pink, yellow, light blue or green, for use with either frosted 
or coloured lamps, and by these means an almost endless 
diversity of colour designs can be secured. Prices range 
from 8s. 4d. per doz. for reflectors, and from lls. per 
dozen for lamps. Fixed designs in the shape of crowns 
and stars are also supplied, an exceedingly effective type 
of the former containing 45 coloured carbon lamps and 
reflectors mounted on a painted wooden frame; while an 
illuminated star with 16 such lamps is listed at £5 complete. 


The scheme of the Brighton Corporation for the illumina- 
tion of tlie sea-front during the Coronation festivities will 
take the form of festoons of electric light carried along tlie 


, Whole extent of the promenade, and other schemes are in 
hand with regard to the general illumination of the town. 


In the case of private houses and business establishments 
the Electricity Department is undertaking the supply of 
current at especially low rates. 

The *hefheld Electrice Light Department will. supply 
current for temporary illuminations at Id. per unit, and 
among other devices, will spend £200 on the decoration 
and illumination of a special car. 

Leeds will offer current at a very small inclusive charge 
for one week. 
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Bombay Hydro-Electric Power Scheme. 


Engineers’ Details of the Ghaut Plant at Lonauli. 


(From OUR CORRESPONDENT IN INDIA.) 
BoMBav. 


By the courtesy of the Consulting Engineer, Mr. R. B. 
Joyner, C.I.E., I am now able to transmit to you the 
technical details of the great hvdro-electric scheme which 
has this week been inaugurated in the Western Ghauts of 
this Presidency by His Excellency the Governor of Bombay, 
Sir G. Sydenham Clarke, who laid the foundation stone 
of the dam of the first storage lake at Lonauli. When the 
works are completed the aggregate storage capacity will 
reach the gigantic total of 9,900,000,000 cubic feet of 
water, for the scheme 1s located in the very heart of the 
heaviest rainfall area in the world. The gauges show, savs 
Mr. Jovner, that in the catchment area of the lakes for 
this project upwards ot 546 inches of rain were measured 
in one monsoon, and of this enormous total 440 inches fell 
in thirty-one consecutive days. 

The first lake, of which the dam is now under construction: 
covers an area of approximately 1,000 acres with a depth 
of 21 feet ot water, sufficient to give the city of Bombay 
30,000 electric horse-power. The first storage will be near 
Walwhan, a village on the Poona-road, about 14 miles 
from Lonauli, where a solid stone dam 4,600 ft. long will 
stretch across the narrow neck of a large flat vallev, 
holding back 66 ft. depth of water and forming a lake 
nearly 2J square miles in area, surrounded by lofty hills. 
The total height of the dam itself to the bottom of the 
foundations will be 76 ft. The available capacity of this 
lake will be 2,600 million cubic feet. From the Walwhan 
Lake the water will be led through a set of five sluices 
into the head of the duct. This duct will be four miles 
long and will be carried at a high level, across deep gorges 
and water courses bv stone arched aqueducts, tunnelling 
through the ridges, crossing under the Bomba v-Poona- 
road and over the Great Indian Peninsular Railway until it 
terminates in a high masonry arched forebay, with a 
range of sluices, from which a series of large steel pipes 
six feet in diameter run straight down to the plains at 
Khopoli, 1,740 ft. below. 

Here the pipes deliver their huge volumes of water 
through small nozzles into the cups of the Pelton wheels 
of the great turbines, each of which will develop 10,000 h.p., 
with a pressure of 760 lbs. per sq. in. When giving 
100,000 h.p. the water passing down the pipes from this 
great height, says Mr. Joyner, will equal in volume the 
whole summer flow of the River Thames. The turbines 
will work dvnamos and transformers will convert the 
electric power into high tension to enable it to pass along 
thin copper wires on lofty steel towers for forty odd miles 
to work the many mills and other industries of Bombay. 
Not only will this grand project give enormous power to 
Bombay at a much cheaper rate and of a better driving 
quality than now obtained from steam power, but it will 
also once more give pure air to a beautiful city now smirched 
with an unhealthy cloud of fifthv smoke. and it can also 
give an enormous supply of the purest water for drinking 
and domestic purposes, or this water may be used to 
irrigate 30,000 to 40,000 acres of vegetables, fruit, and 
other crops close to the market, which have now to be 
brought over 100 miles from Poona and other places. 

The following table gives an idea of the extent of the 
three reservoirs :— 


Maximum 
Height heiht of Length  Nerea se Quantity 
above rea dams above 0 at of 
level. lowest point Dams. Reservoirs, Water. 
in valleys, 
Feet. Feet, Feet. Cubic Feet. 
"hirawta .. 2158 93 6000 2847 6.968,000.000 
Walwhai .. 2084 6S 4500 1697 2 595.000,000 
Lonauli . 2050 25 9700 120 218.000,00 


Total  0,902.000,000 


The “ forebav," where the outlets of water from the 
lake will be merged into one stream in the main aqueduct, 


will be two and a half miles above the turbine house. 
On approaching the edge of the Ghauts the water passes 
from the open aqueduct into two enormous pipes 5 tt. 10 in. 
in diameter. These presently diminish to 5 ft. 8 in., and 
from this pair six pipes of lesser size will convey the water 
down the hillside to the power house. This is to be built 
for an initial plant of 40,000 h.p., from the turbines, in 
four units of 10,000 h.p. The electrical energy will be 
transmitted to Bombay by six overhead transmission 
lines arranged in two circuits of three wires each and 
carried by a line of steel towers. There are several tidal 
creeks to be crossed including the Thana Creek, with a 
width of 10,000 ft. Bombay is to be entered at a point 
north of Sewri, the receiving station being 1$ miles north 
of the P. and O. Dockyard. The insulators and everything 
in connection with the transmission lines will in the first 
instance be installed for an ultimate working pressure of 
80,000 volts. "The longitudinal distance between towers 
on the transmission line will be approximately 450 ft. 
In the route of the transmission line two change-over 
houses will be provided, thus cutting the transmission line 
into three sections. At the main receiving station on the 


island of Bombay the pressure will be reduced to 20,000. 


volts, and 2,500 volts, or such other pressures as may be 
sanctioned by the authorities. From this station the 
energy will be conveyed by underground cables, the higher 
pressure to two sub-stations, and the lower to ten dis- 
tributing stations. 


ROYAL INSTITUTION. 


At a general meeting of the members of the Royal 
Institution on Monday, Sir James Crichton-Browne, 
Treasurer and Vice-President, in the chair, Major C. 
Ashburnham, Mrs. Roy-Batty, Colonel E. H. Bethell, 
D.8.0., Mr. L. M. E. Dent, Mr. M. de Selincourt, Mr. J. J. 
Dobbie, Miss Greaves, Mr. D. C. J. H. Kropveld, Miss 5. 
McNaughton, Mr. F. W. Mander, Dr. Ettie Sayer, Mr. C. J. 
Tabor. Dr. W. Wahl and Mrs. Watson were elected mem- 
bers. The Secretary reported the decease of Professor J. W. 
Bruhl, an honorary member of the Institution, and a resolu- 
tion of condolence with the family was passed. 


The following are the lecture arrangements at the Royal 
Institution after Easter :—Mr. J. E. C. Bodley, three 
lectures on 1. " Cardinal Manning"; 2. “‘ The Decay of 
Idealism in France, and of Tradition in England " ; 3.“ The 
Institute of France." Professor Frederick W. Mott, two 
lectures on * The Brain and the Hand." Professor W. W. 
Watts, two lectures on 1. ©“ The Ancient Volcano of Charn- 
wood Forest " (Leicestershire); 2.“ Charnwood Forest and 
its Fossil Landscape." Professor R. W. Wood, of the 
Johns Hopkins University, three lectures on “ The Optical 
Properties of Metallic Vapours " (illustrated). Dr. W. N. 
Shaw, two lectures on “ Air and the Flying Machine " : 1. 
" The Structure of the Atmosphere and the Texture of Air 
Currents’; 2. “ Conditions of Safety for Floaters and 
Fliers.” Mr. T. Thorne-Baker, two lectures on 1. * Changes 
Effected by Light " ; 2. ‘ Practical Progress in. Wireless 
Telegraphy " (illustrated). Professor Selwyn Image, three 
lectures on 1. " John Ruskin ; or, the Seer and Art" ; 2. 
“Wilham Morris; or, the Craftsman and Art"; 3. 
* Walter Pater; or, the Connoisseur and Art." Mr. W. P. 
Pycraft, two lectures on * Phases of Bird Life": 1. 


(C Flight 7 ; 2.“ Migration " ; and Mr. W. L. Courtney, two 


é« T 


lectures on ypes of Greek Women ; Nausicaa and the 
Homeric Women ; Sappho and the Æolian Poets; Aspasia 
and Pericles.” The Friday evening meetings will be re- 
sumed on April 28, when a discourse will be given by 
Professor W. M. Flinders Petrie on “ The Revolutions of 
Civilization.” Succeeding discourses will probably be given 
bv Professor Martin O. Foster, Professor William Stirling, 
Professor R. W. Wood, Professor Gilbert Murray, Com- 
mendatore G. Marconi, Professor Svante Arrhenius, and 
other gentlemen, 
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Institution of Electrical Engineers. 


INHERENT SPEED REGULATION OF D.C. 
SHUNT MOTOR.* 


By E. W. Short, A.M.I.E.E. 


It is customary. to. consider the direct-current. shunt 
motor as a machine which runs at constant speed. when 
supplied at constant. terminal voltage, and of which the 
steady speed may be varied only by the use of a regulating 
resistance in the shunt field circuit. That this assumption 
is not strictly correct, and sometimes not even approxi- 
mately true, was brought to the author's notice some time 
avo in the course of testing a number of direct-current 
shunt motors driving textile machinery. The speed of the 
motors tested was nominally constant within Lor 2 percent., 
but on account of the intermittent nature of the load on 
the motors, though they were not overloaded, the actual 
speeds showed very considerable variation from constant 
value, 

To summarise briefly the conclusions arrived at as a 
result of the tests referred to, it appears that although a 
direct-current shunt motor may be so designed, and its 
voltage drop and brush position may be so adjusted, 
that it runs at the same speed on no load and on steady 
full load, at any given temperature, vet the speed of the 
same machine will vary very considerably when working 
on a rapidly varying load such ag is often met with in 
industrial conditions. In short, that tendencv of a shunt 
motor to maintain perfectly even speed under all conditions, 
which might be called its inherent speed regulation, is 
sometimes not so good as might be suppose d. Even if 
the motor is differentially compounded for perfect. speed 
revalation for all steady loads within the usual limits of 
output of the machine, or if interpoles are added to allow 
greater latitude in the brush position or in the working 
range of the flux, the particular correction which is adopted 
disappears when the motor is worked on a rapidly varying 
or intermittent load, and the speed variation may be of 
considerable importance. 

SCOPE OF VARIATIONS, 
Speed curves obtained as the result of tests taken at 
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various times on three different shafts in textile factories | 


driven by direct-current motors showed variations running 
from 3 to 12 and 1894, while tests with regard to rise ni 
temperature indicated that the alteration of steady full- 
load speed, from that corresponding to the cold condition 
of the windines at the commencement of the test, to that 
for full temperature rise after a 6 hours’ run, shows an 
increase of 107294 in the case of a 2 h.p. motor running 
at 1,140 r.p.m., and an increase of 7719 for a 30 h.p. 
motor running at 705 r. pan. The minimum [speed variation 
from cold to hot condition is 2°5°9 in the case of a 5 h.p. 
motor running at 1,420 r.p.in. 

This tendency for the steady full-load speed of direct- 
current shunt motors to rise when the shunt field coils 
warm up may be minimised by designing the shunt field 
coils of the motor liberally, so that the magnetic circuit 
of the machine is worked at a point well above the knee 
of the saturation curve, and the change in flux for a given 
change in the exciting current is a minimum. At the same 
tine, the temperature rise of the field coils should be kept 
as low as possible. 
of temperature may be corrected bv the use of a regulating 
resistance in the field cireuit of each motor. H the 
regulating resistance is eut out as the shunt winding grows 
warm, the exciting current may be maintained constant 
and therefore the speed kept constant. also. 

The steady full load speed of a direct-current. shunt 
motor depends also upon the position of the brushes on 
the commutator. In general, rocking the brushes back- 
wards contrary to the direction of rotation of the armature 
causes the speed to increase, and rocking them forward 
causes the speed to decrease. The important point to 
note is that rocking back the brushes from the neutral 
position causes the full-load speed to rise, thus making 
available for non-reversing motors a means whereby the 


* abstract of paper read belore the ieiti uf Siar al Engineers, 


The speed variation due to change ` 


decrease in speed. on load. due to voltage 
offset, and the steady speed. maintained approximately 
the same at no load, full load, and intermediate loads, À 
large backward lead will cause the speed to rise from no 
load to full load. Plain shunt-wound motors, therefore, 
have the best steady speed regulation when the brushes 
are rocked just so far backwards from the neutral position 
that the mse in speed due to the armature back ampere- 
turns balances the drop in speed due to the effects of the 
armature voltage drop. With a view to obtaining the closest 
speed regulation when using shunt motors, even on steady 
loads, it is thus of great importance to adjust the position 
of the brushes carefully, not only with reference to the 
non-sparking position but also with reference to the speed. 
Otherwise, undue speed variation will take place even on 
slowly varying loads. [f interpoles are used, sparkless 
commutation may be definitely secured when the brushes 
are adjusted solely with reference to obtaining the best 
speed. regulation. 
DIFFERENTIALLY COMPOUNDED FIELD. 

If sufficient backward lead cannot be given to the brushes 
to obtain the same steady speed from no load to full load, 
or 1f it is necessary to keep the brushes in the neutral 
position for reversing or for other special reasons, a differen- 
tially compounded field may be emploved. In this case 
the shunt field coils must be designed to provide the full 
ampere-turns necessary to set up the maximum flux, which 
is at no load. Instead of rocking the brushes and utilising the 
demagnetising effect of the armaure back ampere-turns 
to reduce the flux at full load. the brushes can be kept in 
the neutral position and the series coils designed to provide 
sufficient demagnetising ampere-turns, when  full-load 
current flows, to reduce the flux, the amount of reduction 
being pue to the difference between the back 
E.M.F. s at no load and full load. The series winding 
must daalk be eut out of circuit, of course, when starting 
the motor. 

Although any given motor mav be arranged, however, 
by rocking the brushes or by differential compounding 
to regulate perfectly on slowly varving loads, quite other 
effects show themselves, as when the load is quickly 
intermittent or rapidly varving. This is due to the mutual 
induction betweea the shunt and series field windings, or 
between the armature and shunt field windings. Since 
there must be a change in flux between no load and full 
load, if the motor is to run at the same steady speed, and 
since any change in the flux in the armature and poles 
can only take place slowly, on account of the self-induction 
of the shunt field winding, it follows that a certain delav 
occurs in the final adjustment of the motor speed when the 
load it is called on to develop suddenly changes. The de- 
magnetising action of the armature back ampere-turns 
or of the series field coils cannot immediately take effect, 
and in the interval the speed of the machine varies as 
though there were no special correction provided. 

McutTuaL INpDUCTANCE. 

When series and shunt windings are wound on the same 
pole, the direct effect of the mutual inductance existing 
between the two sets of coils is that any change in the 
current in the series coil either tends to produce a 
momentary current in the shunt coil, if no current flows in 
the latter to begin with, or affects momentarily any current 
which may already be flowing in the shunt circuit... Follow- 
ing the usual effect of mutual inductance, the direction of 
the induced. current. round. the pole is opposite to the 
direction of the inducing current if the latter is increasing, 
or in the original direction. of the inducing current if the 
latter is decreasing. Tf the induced current in the shunt 
coils is super-imposed on an existing. current, the effect 
of the induced change in the value of the current is opposite 
to the effect of anv change in the value of the current in 
the series coils. Df the coils are wound in the same sense, 
and the series turns are magnetising, then, as the series 
current increases, any existing shunt current will. be 
temporarily reduced. If the series coils are demagnetising in 


drop may be 


« action, as in the case of the differentially compound motor, 


the shunt current is momentarily inc eased when full-load 
current begins to flow inthe series turns. 
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From the foregoing statements, it follows that the 
magnetising or demagnetising effect of a compound 
winding is not effective immediately the series current 
flows, since any change in the series ampere-turns is 
accompanied by a momentary change in the shunt anipere- 
turns, 1n the opposite direction, so that for the moment the 
total of the effective ampere-turns acting on the pole is 
unaltered, and the flux is also unchanged. The change in 
the flux takes place comparativelv slowlv, simultaneously 
with the return of the shunt exciting current to its normal 
steady value. The rate at which this change takes place 
depends upon the self-induction of the shunt coils alone, 
and the return of the shunt current and the flux to steady 
values takes an appreciable time. 

In the case of the differentially compound motor, when 
full load comes on, the flux in the poles is not immediately 
reduced to suit full-load conditions, and if tlie duration of the 
transient conditions is sufficiently long, the speed of the 
motor will have time to drop considerably before the flux 
has attained its steady value. The contrary effect takes 
place when full-load current goes off the motor; the 
shunt current is momentarily reduced, thus preventing 
the flux from increasing Immediately and allowing the 
speed of the machine to rise above normal steady value. 
If variations in load are rapid and succeed each other 
quickly, the speed may vary constantly up and down 
as the load decreases and increases. 

If the motor is not differentially compounded, but the 
regulation depends on the demagnetising action of the 
armature back ampere-turns, the effects will be practically 
the same. Any variation of the armature current will 
cause a momentary and contrary change in the shunt 
exciting current, and the speed of the machine will usually 
have time to vary up or down before the exciting current 
and flux have time to settle down to steady conditions. 


TRANSIENT CONDITIONS. 


With regard to transient conditions, if the motor is 
plain shunt wound, and the brushes are kept in the neutral 
position, the effect of varving load is that the speed simply 
varies with the back E.M.F. the motor is called on to 
develop. Since the flux remains constant, if the voltage 
drop in the motor windings is 5*5, the back E.M.F. will be 
595 lower at full load than at no load, and the speed will 
drop 5% when full load comes on, if the terminal voltage 
at the motor is constant. If the terminal voltage drops a 
further 595, quite a usual figure to allow in these cases, 
the speed of the motor will be 10°% lower on full load 
than on no load. 

For a steady speed of 750 r.p.m., both at no load and 
full load, the no-load flux is 2:38 x 10? lines of force and 
the full-load flux is 2:3 x 109? lines. The corresponding 
ampere-turns per pair of poles are read from the saturation 
curve, and the demagnetising ampere-turns which must 
be provided by the series winding are 9,200 -— 8,140. = 1,060 
ampere-turns; these can be produced by winding on 
8} series turns per pole. Since the brushes are im the 
neutral position, no allowance need be made for balancing 
armature back ampere-turns. 

The final, or steady, effect of the demagnetising action 
of the series winding, when 65 amperes flows through 
81 turns per coil, is to change the flux per pole from 
2:38 x 105 to 2:3 x 109 lines of force. The length of 
time required to effect this change, after full load comes 
on, is governed, firstly, by the time of growth of the series 
current, during which time the shunt current changes also ; 
and secondly, bv the time of return of the shunt current 
to its normal value. The rate of change of the series depends 
on the self-induction of the main circuit, and the time 
of return of the shunt current to normal value depends on 
the self-induction of the shunt field winding alone. 


ASSOCIATION OF ENGINEERS-IN-CHARGE. 

The 16th Annual Dinner of the Association of Engineers- 
in-Charge will take place at the King's. Hall, Holborn 
Restaurant, London, W.C., at 6 p.m., on Saturday, March 
25. Tickets for the dinner, over which the President, 
Captain H. Riall. Sankey, R.E. (ret), M.Inst.C.E., 
M.I.Mech. E.. ete., will preside, supported by the Past and 


Vice-presidents of the Association, and many eminent’? 


engineers, can be obtained by addressing the Hon. Secretary, 
at St. Bride's Institute, E.C., to whom an early application 
should be made. 


THE DETERMINATION OF LOSSES IN 
CONTINUOUS CURRENT MOTORS.* 


By E. T. Driver. 


The experimental determination of the losses in electrical 
machinery is of more importance to the designer than to 
the purchaser of them. Some idea of the means at the 
disposal of the former for studying the nature of the losses 
is given by the tests described below. 

In 1887, Swinburne published his method of testing a 
generator. The machine to be tested is run light as a 
motor, its field-magnets being excited so that the armature 
has the same induction as at full load, and the supply 
voltage being such that the machine runs at its normal 
speed. Swinburne considered that the power to drive the 
machine under these conditions was equal to the stray 
power at full load. This test separates the total losses 
only as far as C?R losses and stray power. 

Kapp and Housman, in 1891, devised a graphical method 
for the more complete separation of iron and friction losses. 
They assumed that for a constant armature induction, the 
losses due to hysteresis, friction and windage are propor- 
tional to the speed, and may be expressed as AN, where A 
is some constant and N is speed. Eddy current loss being 
proportional to the square of the speed may be expressed 
as BN?, in which B is some constant. The total rotation 
joss, W, is then given by 

W = AN +BN?. 
Dividing by N, the torque, T, to overcome rotation losses is 
W+N=T=A+4+BN, 
which is the equation of a straight line, so that the values 
of the constants A and B can be found by graphical methods. 

The theoretical objection to Kapp's motor-current test 
is that the loss from the mechanical friction of the bearings 
and by windage is not strictly proportional to the speed. 
The test yields in accuracy to the retardation-test in which 
no such assumptions are made. 

The retardation method of separating losses was first 
suggested by Ashworth in 1893. The armature is first run 
up to or preferablv above normal speed and the driving 
power is cut off; it is then allowed to come to rest under 
the influence of forces opposing its rotation. These forces 
are due to the frictional and iron losses which occur in the 
rotating machine. The work done during any interval of 
time in overcoming these losses as the machine retards 
will be equal to the kinetic energy lost by the machine in 
this time interval. The kinetic energy lost per second is 
then the power overcoming the losses. Retardation curves 
are taken for the following conditions :—(a) Field fully 
excited, (b) Field unexcited, and (c) Field unexcited with 
the brushes raised. Without making any assumptions, 
from the above retardation curves the losses can be 
separated into iron losses, bearing friction and windage, 
and brush friction, The further separation of the iron 
losses into hysteresis and eddy current losses must be 
made on the assumption that the former varies directly 
as the speed and the latter as the square of the speed for 
the same armature induction. Similarly, the determination 
of bearing friction and windage must be made on the 
approximate assumption that the former is proportional 
to the l-5th power of the speed, while the latter varies as 
the cube of the speed. 

Brush friction, found by the retardation method, varies 
according to some power of the speed which increases with 
the speed until it becomes constant at the value 2. Within 
the normal working range of speed of a machine, the brush 
friction varies as the square of the speed. 

Finally, the torque due to the losses can be measured 
directly on the brake devised by Dr. Drysdale (vide 
* Engineering," vol. 80, p. 679). The machine to be tested 
is coupled directly to the brake motor, which has its body 
swung on knife-edges so that it is free to rotate. The 
torque exerted by the rotating brake armature on the 
pivoted body is balanced by a weight sliding along an arm 
fitted to the top of the brake. This arrangement 1s very 
sensitive and constitutes perhaps the most accurate method 
of testing for losses vet devised. 


* Abatract of a paper read before the Nerthampton Institute Engineering 
Society, Northampton Institute? London, E.C., on Mareh 3, 1911, Mr. F. M. 
Denton presiding. 
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Radio- Activity and Evolution. 


Striking Theory Propounded at the Sydney Science 
Congress. 


(FRow Our AUSTRALIAN CORRESPONDENT.) 
SYDNEY. 

One of the most remarkable of the numerous noteworthy 
papers presented to the Science Congress. whic +h is now in 
session here was that in which Dr. F. Watson put forward 
some strikingly original and even. daring views on the 
probable influence. of radio-activity in organic evolution. 
His hvpothesis is that as the radio-active elements are 
known to have been for countless ages dissipating their 
energies and evolving into non-active elements, there must 
have been a period in the world’s earliest stages when radio- 
activity was an almost. inconceivably enormous force 
against which the evolution of species must have been in 
pe rpetual conflict until the force waned, 

Expounding this theory in relation. to. evolution— in 
which it is in no way in conflict with Darwinian and allied 
theories- Dr. Watson. predicated that whereas. excessive 
radio-activitv totally destroved life, medium radio-activity 
was irritative and stimulated growth, whilst diminished 
radio-activity caused no immediate effects, but continued 
exposure to it caused the cumulative re-action to have 
etffect- mainly on the more sensitive, highly specialised 
cells. There was also the action of decaying radio-emana- 
tions, Which caused hyperoemia of the exposed parts, but 
the emanations were gaseous, and could, therefore, reach 
directly the more remote parts of a respiratory apparatus, 
which could only be reached by radio-activity itself through 
the body walls which had naturally an inhibitory effect. 
Again, it was a general truth that the physiological effect of 
all irradiations occurred where they were absorbed. Bolin, 
experimenting on the larvae of frogs and Bufs vulgario 
found that development was retarded, and pathological 
monsters were created. The characteristic feature of these 


monsters was that the dermis was very much affected and 
contorted. In the plant kingdom very similar results had 


been obtained, while in the higher animals & was found that 
constant exposure to attenuated activity produced a 
marked influence on highly specialised cells, causing loss of 
function, especially in the organs of generation. 


STRUGGLE OF PRIMEVAL I 1rz 


Assuming the primeval earth to have been a molten mass 
surrounded by an atmosphere of aqueous vapour, all the 
conditions then extant prohibited life. The period imme- 
diately succeeding this in the earth's history would be the 
period commenced as the earth cooled, the aqueous vapour 
condensed, and vast oceans were formed surrounding land 
consisting of the primeval rock, gneiss, or continental 
granite, At the beginning on this barren land. and on the 
shallower oceans and at all the margins and depths. the 
radio-activitv would. still have been so excessive that no 
fauna nor flora could be created. But at the surface of the 
oceans, in the areas where there was considerable depth, the 
inhibitory effects of the water on the natural radio-activity 
would be apparent, and thus onlv in tliis locale of the globe 
was it then possible for the primeval life to exist. It was 
here that geologists had assigned the habitat. of the earliest 
known genera. Any of the primitive organisms which 
attempted at first to go close to the bottom of the ocean or 
drift into shallower waters lost their protecting. shield of 
water, and came within reach of the excessive radio-activity 
of tlie earth, and were killed, their bodies being Alpha and 
Beta active, and were strewn on the floor of the ocean. At 
the same time, many of the organisms must have died from 
natural causes at the surface, and their dead bodies would 
sink to the bottom. These would be non-active. Thus. in 
course of time, the bottom of the ocean was strewn with 
dead organisms, partly Beta active and partly non-active, 
forming a layer of organic debris which would posse: s 
inhibitory powers of its own over the natural radio-activit v. 
By the increase of the thickness of this laver, the inhibitory 
effects were more appreciable, and it. became possible for 
living organisms to exist at gradually increasing depths. 


Those organisms whose original habitat was the surface | flora. 


of the greatest depths naturally spread downwards and 
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nent. characteristic, and give rise to a new type. 
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8" and those living organisms which reached. the 
deeper parts of the ocean or the shallower waters where the 
laver was still thin were killed. Where the laver was thick 
they were irritated, and formed pathological monsters, 
Which lived for some time, and died without. reproducing 
their kind. But. where the laver. was still. thicker the 
Irritation was very slight, and caused slight. modifications 
and increase of growth without inhibiting the power of 
reproduction. Certain of these modifications and increase of 
growth would be transmitted to their descendants, and 
though alinost imperceptible probably at first, in the course 
of centuries the same process acting on innumerable suc- 
cessive generations would make the "modification a perma- 
This was 
the creation of a new genus or species. During this period 
of time some of the accumulations of dead organic matter 
in the depths of the ocean were being moved by the action 
of tlie waters and primeval storms nearer and nearer to tho 
edges of the barren lands, until finally the fringe of these 
lands was actually covered by a deposit of this dead organic 
debris. 
EVOLUTION OF PROTECTIVE SHEATHS. 

As the effects of irradiation were manifested only where 
the rays were absorbed, those ravs which were absorbed 
would be felt by the more vital central cellular elements, 
But as the organism increased in size certain rays, depending 
upon the co-eflicient of absorption, would be absorbed in 
the superficies, and this would be irritated; and those 
organisms which acquired a proliferation. of these cells 
through the irritation would be more capable of protecting 
their more vital central elements, and hence have the 
greater chance of survival. Thus, in succeeding generations, 
those with the thinner superficies. would be killed off, 
making the thicker-covered organisms more common, until 
ultimate ly there was created a type with a primitive 
epidermis or integument. This was probably the first great 
influence of radio-activitv. Later, owing to other factors 
of evolution, or, assisted possibly by anaphoretic action of 
Beta activity and cataphoretie action of Alpha activity, 
certain organisms acquired a talse covering, e.g., the shell 
of the primitive shelled organisms. Such coverings gave the 
organisms still greater resisting powers when exposed to 
radio-activity, and enabled such organisms to live in an 
area of greater radio-activity than their primeval ancestor. 

The necessary modifications to enable organisms which 
could exist in the shallower waters to survive on the fringe 
of the primitive shore was probably the most gradual step. 
In the shallower waters the effects of radio-active emana- 
tions were probably for the first time acutely felt; owing to 
intermittent exposure of portions of an organism to the 
atmosphere, as was natural in shallow water, and also to 
the greater concentration of the emanation in such waters. 
These emanations would lead to hwper-sensibility of the 
superficies of the organism, and this would aid the organism 
in drawing its supply of oxygen partly direct from the air. 
Once this modification of a function became the permanent 
characteristic and a type, the transition of an amphibious 
existence would not be great. With the establishment of 
life in part existent on dry land, the first erent period of the 
earth s biological history might be regarded as closed. It 
was the period of excessive and destructive radio-activitv. 
At the end of this period the natural radio-activity had 
waned a little, and it was possible for life to exist with 
weaker radio-active inhibitory screens, and also greater 
screens were developed. 


THE SECONDARY PERIOD. 

The secondary period was the period of irritative radio- 
activity, the effects of the radio-activity being insuflicient 
to destroy life to the same extent as in the primary period. 
The effects of irritation therefore became the predominant 
features. As life spread on dry land, it was exposed to all 
degrees and types of activity; it also came more acutely 
within the sphere of influence of Alpha activity, which could 
travel through 7 cms of air, but less than 1 em of water. 
This was the pe nod of the ereation of a gigantic fauna and 
As soon as organisms had developed their primitive 
vascular system the effects of radio-emanations on the cul- 
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de-sac which comparative anatomists assign as the pra- 
genitor of the lungs would be to render its living walls 
hvperoemic, and here no actual radio-activity could act, 
except when filtered through the body walls. This hype- 
roemic cul-de-sac would increase the organism's power of 
assimilation of oxvgen direct from the atmosphere, until, in 
the place of the primitive amphibian, a purely acrobie type 

ras established, and life was capable of support on dry land. 

The exposure of groups of individuals to different inten- 
sities of activitv during succeeding generations naturally 
caused different modifications in the progeny, although 
descended from the one species, and this must have been a 
factor in evolution, leading to the establishment of different. 
types for different localities. The Alpha activity caused 
reactions only in the superficies of an organism, due to the 
co-efficient of absorption, and the effects were an increase 
in the superficies, causing a thickened integument; and 
probably the positive electric charge of Alpha activity had 
a kataphoretic action, and, by the ionisation of various salts 
in the superficies, aided life in developing the enormously 
thickened dermal coverings which were characteristic of 
this age. As organisms increased in size they were ipso 
facto, in greater part removed from the sphere of Alpha 
activity, and were exposed solely to Beta and Gamma 
activity, except in their distal parts, or where their habits 
brought them close to the ground. These distal parts 
ultimately became the only areas which exhibited the 
characteristics of Alpha irritation, c.f., the legs of birds and 
the hoofs of the ungulents. The development of further 
appendages, e.g., hairs or feathers, possessmg inhibitory 
powers and of new habits, e.g., flight or swift motion, 
enabling the possessor to cross rapidly acutely radio-active 
areas, all modified the reaction to radio-activity 1n different 
ways by exposing the organisms to different intensities of 
activity. In new spheres of activity not only were different 
reactions affected, but the results of former reactions were 
discarded as useless, c.f., the thickened epidermis of the 
primitive bird. 

DEVELOPMENT OF SPECIALISED CELLS, 

Taking the rays emitted from radium in the laboratory 
as an example, Alpha rays constituted 90°, of the radiations, 
Beta 995, and Gamma 1*"$. This proportion in nature was 
still more accentuated by polonium giving Alpha rays onlv, 
and radium and actinium alone causing Gamma rays. 
From these facts it was clear that as the fauna increased in 
size and developed thickened superficies, their central parts 
received less and less radio-activity, and in conséquence 
were enabled to develop more highly specialised cells of less 
molecular stability. Following the natural laws of evolution 
the minor special organs reached perfection before the more 
highly specialised, and the last to become evolved to any 
considerable degree were the special centres of the nervous 
system. During this and the preceding period it was 
probable that life was exposed to few accidents to health, 
since it has been shown in the laboratory that the virulence 
of the micro-organisms of disease was attenuated, and the 
toxicity of animal poisons, e.g., snake venom, was destroyed 
bv radio-activitv, and this was probably reproduced in 
nature. As a result the normal period of life was extended 
with, as a natural sequence, there was greater time for 
development. During this period vast changes occurred on 
the earth's surface, and areas of comparative safety for 
radio-activity were created, the most important being the 
deposit of coal-heds, which strongly filtered radio-activity 
itself and absorbed the emanation. 


DAWN OF MENTALITY. 


At the close of this period, said Dr. Watson, the fauna 
had reached their greatest physical development, with the 
dawn of psychical processes. The surface of the dry land 
had undergone great changes from the evolution of the 
elements and the deposition of organic material and a varied 
flora was evolved. Life was divided into numberless genera 
and species allocated to different locales. As before, there 
was no sharp line of demarcation between the secondary and 
tertiary period. The tertiary period might be considered as 
continued till the present dav, and was the period of 
cumulative reaction, The natural radio-activity had waned 
turther, and enormous radio-active screens had developed. 
The characteristics of this period were the loss of certain 
radio-active protectives of individuals, the diminution of 
size, greater vascularity, and the development of mentality. 


During this period the necessity for thick dermal coverings as 
radio-active shields had gradually declined with the waning 
of the natural 1adio-activity, and were discarded as life with 
thinner coverings became capable of support. But certain 
survivals continued to the present day, c.f., the elephant 
and hippopotamus. The constant irritation at all periods 
of growth also declined with, pari passu, a decline in the 
size ol the fauna. The period of life was gradually diminished 
as the chance of accident to health was increased by the 
development of greater virulency in the micro-organism of 
disease, and the increased toxicity of animal poisons, which 
occurred with the decline of the natural! radio-activity. The 
development of greater vascularity, especially in the 
superficies, was rendered simpler. The development ot 
mentality would also be materially aided by the decline. 


RADIANT ENERGY AND MATTER.* 
By Sir J. J. Thomson. 


To every inhabitant of the solar system, whether resident 
on the earth or on Mars, the subject of radiant energy is 
one of vital importance. The planets are not living on 
their own resources. They are dependent for their energy 
from day to dav, almost from minute to nunute on the 
supplies they receive from the sun. The solar system is 
really a power distribution scheme on an enormous scale, 
and the sun is the power station. The method by which 
the power is transmitted 1s practically wireless telegraphy, 
because there is every reason to believe that radiant energy 
travels from the sun in the form of something mechanically 
equivalent to electric waves. Practically all the power used 
for the purposes of the world’s work has come from the 
sun. 

The magnitude of the energy sent out from the sun is 
larger than many people realise. Measurements have 
shown that on a clear sunny day the sun transmits to the 
earth energy which corresponds to about 7,000 h.p. per 
acre. At present all that 1s practically wasted, or rather 
it is spent in making the earth a little warmer, generally 
in localities where any addition to the temperature could 
well be dispensed with. Attempts have from time to time 
been made to utilise this enormous supply of energy, but 
not with anv great measure of success. 

At the last meeting of tlie British Association an account 
was given of an experiment in this direction, which was 
being made in one of the hot districts in the United States, 
to transform the heat of the sun into work by means of 
low-pressure turbines. That experiment has shown that it 
is possible to obtain from the sun energy at less than half 
the cost of the cheapest power hitherto available. There 
is no doubt that in the sun there is a supply of energy to 
fall back upon when coal gets dear and water-power is all 
used up. Only about three-fifths of the energy sent to the 
earth from the sun is appreciable to the eve as light. If 
the sun were twice as hot as it is. four-fifths would be 
appreciable in that way, and if it was still hotter the whole 
of the energy would affect the eve as light. Radiant energy 
is not heat; that is, the energy of the sun does not reach 
the earth in the form of heat. It is not heat at all until it 
falls on bodies whose temperature can be raised. It might 
rather be called electricity ; in fact, I believe it 1s a form 
of electricity, for all the methods used to detect and 
measure radiant energy depend upon absorbing it and 
transforming it into heat. 

Professor Bovs has produced an instrument for measuring 
the heat radiated from various bodies, which is so sensitive 
that he can detect the radiation of heat from a candle at 
the distance of a mile. Another instrument is so delicate 
that with it the heat reaching the earth from a fixed star 
can be detected. 

Applying to the sun the law that the energy radiated 
from any physical body is proportional to the fourth 
power of the absolute temperature, we find that the heat 
of the sun is about 6.000°. At that temperature the amount 
of energy radiated is something hike 15.000 h.p. tor every 
square centimetre of the sun’s surface, an appalling amount 
in the aggregate when the area of the sun's surface is taken 
into account. 


= Abstract of a paper read at the Royal Institution, March 4, 1911. 
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Technical Problems and their Solution. 


Questions and Answers by Practical Men. 


RULES. 


Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 


tramways, mining installations, electric. power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 


QurstTions.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

Axswers.—A fee of 10s. will be paid for the best answer, 
and 5s. for every other published. Replies should reach the 
otice within 14 days of the appearance of the questions, 


Question No, 1211.—In a small generating station, dealing 
with a highly fluctuatmg load, an automatically 
reversible booster and a battery are emploved. This 
part of the plant worked in a perfectly satisfactory 
manner for nearly a year, when the battery circuit 
breaker could not be got to stay closed. The batte TY 
current assumed an excessive value, sometimes in the 
charge and sometimes. in the. discharge direction. 
Investigation. showed. that. the booster. was over- 
compounding, and an adjustment of brush position 
brought matters to a satisfactory state again. It was 
found that the booster adjustments had not been 
interfered with in any wav, but some new brushes — 
not a complete set—had been put on, of a different 
make to the others. The booster fit ed 
make to the others. The booster is fitted with com- 
mutating poles and has a series coil to compensate 
for armature reaction. Can anyone offer an explana- 
tion of the booster's behaviour ?—‘ R.” 


IS 


Sparking of Variable Speed Motor. 


Question No, 1243.—A direct-current shunt wound motor. 
with commutating poles and arranged for speed 
variation (32 to 1) by shunt control, is found to spark 
badly at one set of brushes when the load is switched 
off. This effect is very much more noticeable when 
the field strength. is weak than when it is stronz— 
although the load switched off is the same in each case. 
Can anvone suggest the cause and the best method 
of curing the evil ?—“ ENQUIRER.” 


Answer to Question No. 1243. (awarded 10s.).— If the 
motor jn question actually sparks badly when the load is 
thrown right off, there is something radigally wrong with 
the machine, for no modern motor—least. of all one with 
commutating poles and fixed carbon brushes—should 
spark on tight load. It is, of course, possible that one set 
of brushes is set incorrectly so that although the com- 
mutating field will secure sparkless running on load, 
sparking occurs on light load. Such trouble should be very 
slight, however, and would be about equally serious what- 
ever the load thrown off immediately previous to its 
occurrence. Jt is highly improbable that the machine 
would be so sensitive as to be affected by the stronger 
residual field in the interpoles after a heavy load had been 
rejected, though some such hysteretic lag as suggested ip 
the reply to Qy. 1174 (May 1909) might be responsible. 
If it is at the negative brushes that: he trouble appears, 
and especially if the latter is of a temporary nature, it is 
more than probable that the peculiar semi-electrolvtic 
action which occurs under negative brushes is the cause 
of the phenomenon. 

Whatever the trouble, it is clearly unsvmmetrical— 
affecting only one set of brushes and one interpole (though 
possibly involving some pec "uliaritv in the fringes of the 
adjacent main-pole tields. 1t is shown below how the spark- 
ing tendencies of a variable speed shunt motor are con- 
siderably greater under weak field (high speed) conditions 
than under low speed running, and how the interpoles 
might fail to adeguate dv allow for this. 

Considering first on what factors the reactance voltage 
(E,) of the machine depends, we have that :— 


E, «0:133 x K. (a +O 1b) x (i) x (m) x (n) HO* volts 
Where :— 

K = Conductors shorted per segment. 

a= Embedded length of armature conductor (ems.). 

b = Free (air) length of armature conductor. 

1 = Total armature current 

m = Armature conductors positive to negative brushes. 

n = Revs. per minute. 


(E, as so given should lie between 0-——LE1 volts for re- 
versing or interpole motors and between 0—20 volta for 
machines with advanced. brushes.) 

Now in the present case. the only variables in the above 
equation are ? and n, so that Ex (in), the significance of 
Which is shown more fully below. 

Referring to Fig. 1, the normal flux distribution under 
the poles of an excited machine running light. (Le, with 
neghwuible armature reaction), is shown by va, while the 
distorted eurve, due to armature reaction, is, in à machine 
without interpoles, represented by mm. The neutral point 
has now shifted from O to B and the commutating plan 
may be CC (to obtain a sufficient. commutating field). 
When interpoles are emploved, the conditions obtaining 
at CC Fig. 1 are secured in the central axis OO by providing 


«a —— — — —ur 
0 * 
TN AT 
N S 
a L] 
t$ ' 


special commutating field which first wipes out the 
dangerous part of the section AB of the distorted. flux 
curve and then creates a balance of commutating flux as 
shown in Fig. 2. If for any reason—such as those discussed 
below- these conditions no longer obtain in. the. central 
axis OO, there is danger that the commutating field. will 
not reduce the net E, below the limits already mentioned, 
and sparky commutation must then occur. By means 
noted later, it is possible for such conditions to arise at 
one interpole vet not at others. 

Case 1.—Motor giving certain output at different speeds. 
The product (E.G) = = (Back E.M.F.) x (Total Armature 
current) must be constant under these conditions. (Note 
that B,C, = (V.C, — CLR.) | On. varving the field 
excitation, the motor speed varies so as to keep the back 
E.M.F. constant as shown; meantime, the armature 
current. also remains constant. Now the speed at the 
weaker field is higher and C, is practically constant so that 
E, (x rn) will be greater at the higher speed and, though 
the interpoles should continue to care for the armature 
reaction as well as at the stronger fields, it may well happen 
that one pole mav have specially poor material in its core 
and just insuflicient ampere turns in its coils.to enable, it, 
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under these conditions, to keep the net E, below the spark- 
ing limit. 

Case 2.—Motor giving certain torque at different speeds. 
For constant motor torque the product (C,.N) must be 
constant (C, = armature current; N = field flux). so 
that for half the flux per pole, the armature current is 
doubled, but the speed is less than doubled (for, to get the 
same back E.M.F. as before, with half the field strength, 
would require double the original speed, but actually a 
lower back E.M.F. is now needed (for the armature current 
is doubled) hence the speed is less than twice its original 
value. 

The high speed reactance voltage is now doubly enhanced 
for both the current ? and the speed » are now increased. 
There is a correspondingly greater risk of an interpole— 
satisfactory at low speeds— proving unequal to its duty 
at high speeds, owing to :— 

(a) Insufficient ampere turns or specially bad material. 

(b) Over-saturation by the greater currents flowing under 

the high-speed constant-torque conditions. 

(c) Greatly increased magnetic leakage under the higher 

magneto-motive forces now existing in the interpole 
systen. 


FIELD CURRENT 


Fic. 3. 


An extra turn or so round the interpole under which the 
sparking occurs would very probably remedy the trouble, 
but if it is the metal of the core which is defective, replace- 
ment of the latter may be necessary (such drastic treatment 
is not likely to be required). It is improbable that magnetic 
leakage is the cause of the trouble, for this, in a well-built 
machine, would affect all interpoles alike. 

If possible, a few experiments should be conducted with 
a '' search coil " in the neighbourhood of the faulty com- 
mutating plane and the results obtained should be com- 
pared with those got from similar tests under a satisfactory 
interpole of the machine. Before seeking any more complex 
cause, all the ordinary observations as to eccentricity of 
air gap, incorrect brush adjustment and so on should be 
made. (See also ELECTRICAL ENGINEER, January-June, 
1909, pages 305a, 379, 642a, 680, 811). 

If the machine is new, the makers should be required. to 
examine the defect, while, if the machine has only recently 
given trouble, an account of its development should be 
obtained from the man in charge, and any change in duty 
or operating conditions which coincided more or less 
closely with the birth of the mischief should be considered 
as a possible cause of the latter. There should be, at this 
date, no difficulty in securing good commutation under 
all circumstances in a motor of the type stated—used fairly 
and built by a good maker.—" Kirry.”’ 

Answer to Question No. 1243 (awarded 5s.).—Judging 
from the data given, the cause of sparking is due to the 
short-circuited armature turns. Instead of these turns 
being connected by the brushes when their rate of cutting 
lines of force is practically nil, they pass through a sufti- 
cient number of lines to give rise to more or less trouble- 
some sparking. The accompanying diagram will explain 
what is meant. A four-pole motor is shown, lap wound, 
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having 32 armature conductors and fitted with four com- 
mutating poles. The armature is wound right-handedly 
with a back pitch of —9 and a front pitch of 4-7; one 
coil is indicated bv heavv lines. Direction of rotation is 
shown by arrow, the positive and negative brushes being 
marked. Polarity of magnets will, therefore, be as shown. 
Under the commutating poles the armature core is marked 
with dotted letters showing sense in which that part of 
the core 1s magnetised by the current circulating in the 
armature conductors. It is the province of the auxiliary, 
or commutating, poles to neutralise this armature polarity 
and thus reduce the effects due to armature reaction to a 
minimum. The employment of commutating poles makes 
it possible for the designer to obtain a fixed position for 
the brushes. 

Suppose first, that one of the commutating poles was of 
such material and form that its retentivity was very high ; 
on suddenly throwing off the load, instead of this pole 
responding immediately to the reduced current, a more 
or less number of lines would afterwards pass between it 
and the armature core. This could readily happen, as the 
soft iron armature core would losei ts polarity much more 
quickly than the hard commutating mignet ; thus leaving 
little opposing armature polarity to prevent any inter- 
change. Final result being that the coil, or coils, of the 
armature winding short-circuited by the brushes, cuts 
lines of force at a sufficient rate to cause the sparking 
mentioned. That the sparking is more noticeable with a 


weak field is quite to be expected, owing to the correspond- 
ingly increased speed of the armature. With a variation 
of 31—1 it is practically certain that the increase in speed 
outweighs the reduced armature current in respect to the 
above suggested cause of sparking. One commutating 
pole being nearer to the armature core than the others 
would accentuate the trouble. Or again, one of the com- 
mutating poles may be more strongly energised than the 
others. It should be noticed that sparking may be confined 
to one set of brushes as the magnetic circuit is completed 
by way of a main magnet. 

To remedy—tests should be taken to see if the com- 
mutating poles will perform their functions satisfactorily 
with fewer magnetising turns; if this can be done the 
reduced ampere turns will improve conditions. Or the air 
gap between face of commutating pole and armature core 
could be increased ; this would not only reduce the trouble, 
but any field between pole and armature core would be 
" smoothed-off.” Probably the most satisfactory method 
would be to have the commutating poles made of a softer 
iron and well laminated. Commutating poles should not 
be of any greater strength than is requisite to just accom- 
plish the purpose for which thev are designed.—M. M. 


It is announced that the 19th “James Forrest " Lecture 
will be delivered at the Institution. of Civil. Engineers 
on the evening of Wednesday, June 28, bv Frederick 
Henry Hatch, Ph.D.. M.Inst.C. E., his subject: being " The 
Past, Present and Future of Mining in the Transváal." 
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THREE-PHASE TURBO-ALTERNATOR. 


— . — : ee ee 


New Installation for Wolverhampton Council 
the E.C.C. 


——— — — — 


The Electric Construction Company, Ltd., of New Broad- 
street, London, E.C., and Bushbury, Wolverhampton, have 
constructed and installed for the Wolverhampton Corpora- 
tion a three-phase turbo-alternator which presents several 
interesting features of design, particularly in tbe con- 


atruction of the rotor centre and in the scheme of vehtila- | 


tion. The machine is designed to give 2,000. v.a. at 85 
power factor, 6,600 volts, 50 periods, 1.500 r.p.m., but it 
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lias also to give 3,000 k.v.a. continuously without excessive 
heating. We reproduce two photographs showing the 
general appearance of the stator and rotor. 

The most important featvre of the machine is its rotor 
construction, the centre being made from a solid block of 
steel. The rotor winding consists of four coils per pole dis- 
tributed in slots parallel to the pole axis. This arrangement 
obviates the necessity for deforining the coils as is usually 
the case with former wound coils when placed in radial 
slots. The end connections of the coils are also embedded 
in slots which lie in parallel planes to the shaft. The end 
connections of the outside coil of each pole are held in 
position by gunmetal brackets. 

The stator winding is of the " bow " type, the coils lving 
in two different planes. This tvpe of winding lends itself to 
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a very rigid method of clamping, the detail of which 
presents some very important and novel features, especially 
designed to meet the end in v.ew. 

The machine is arranged for forced ventilation. The inlet 
pipes are at each end of the machine, and each is sub- 
divided into two different channels, one taking the air into 
an annular chamber, which delivers it through round 
longitudinal holes in the rotor and thence to the stator by 
means of suitable radial air ducts. The other channel is 
mainly intended to convey the air for cooling the stator 
windings. The air passing through these two channels 
meets at the back of the machine,cooling the iron and coming 
away through the outlet pipe below the stator. Each of the 
channels contains an air valve, which allows of proper 
regulation so that extravagant expenditure of power for 
ventilation purposes mav be avoided. The quantity of air 
passing through the machine under the heaviest condition 
of load is estimated to be 19.0€0 cu. ft. per min. 


TESTS FOR INSULATED COPPER WIRE. 


— ———À —À — 


By Hugh T. Wreaks. 


—— — — —À 


In a paper read before a meeting of the National Inde- 
pendent Telephone Association Convention at Chicago, 
Mr. H. T. Wreaks, Secretary of the Wire Inspection Bureau 
in New York, gave an interesting account of certain tests 
made of insulated copper wire. The tests were of braid, 
ordinary grade rubber insulation, high grade rubber 
insulation, soft drawn copper wire, hard drawn copper wire, 
tinning, copper steel wire, galvanised iron wire and lead- 
covered paper cables. Rubber insulation, said Mr. Wreaks, 
both low and high grade, has been in the past, and is even 
now to a greater or less extent, a bone of contention between 
purchasing agents and wire manufacturers. The character- 
istics of a good compound are high insulating qualities, long 
life, both physical and electric al, and sufficient stre meth to 
withstand without damage such handling as it will receive 
when being installed. The quality of strength is not so 
important, especially when the insulation is covered by a 
braid. There are, however, many engincers who claim that 
a relation exists between electrical, phvsical and aging 
qualities of a rubber insulation, but the Wire Inspection 
Bureau made a number of experiments along these lines 
without discovering any such relation. For making elec- 
trical tests on rubber insulation it is necessary to instal 
large water tanks, together with the necessary cranes and 
other apparatus for handling the coils and putting them in 

‘and removing them from the water r, as all electrical tests 
on rubber compounds are made on coils immersed in water. 

Transformers capable of giving at least 3,000 volts, and 
preferably 10,000 volts, are needed, together with switch- 
boards and the necessary apparatus for the purpose of 
applving the voltages required to locate the weak spots, 
which either show up immediately or are observed when 
the insulating resistance is taken. The latter treatment 
requires a sensitive galvanometer mounted so as to be free 
from vibration, together with necessary scale, telescope, 
shunt and high resistance batteries. The physic ‘al tests on 
ordinary grade insulation were classified under three heads : 
Hardness, flexibility and softness. 

The test for hardness requires no apparatus except a 
sharp kmfe and a little practice, and consists in carefully 
removing the braid and then wrapping the insulation on 
itself and seeing that no cracks develop in less than 24 hours’ 
time. The test for flexibility consists in wrapping the 
insulated and braided wire under tension around a small 
mandrel immersed in water and measuring by electric tests 
the damage, if anv, that his been done. — 

Tests for softness are made directly on the insulation and, 
by means of an electric current and a scale, tell how many 
pounds’ pressure it takes for a given tool edge to cut 
through the insulation. Physical tests on high grade insu- 
lation are usually of the nature of a stretch-and- return test, 
say, from 2 in. to 6 in. and return in 1 min. to 21 in., then a 
stretch without breaking to 9 ım. The tests also call for a 
‘breaking strain of about 800 Ib. per sq. in. Specifications 
for high grade rubber insulation generally call for chemical 
tests, which are more or less of the nature of identification 


tests. They also serve a useful purpose, but as yet no 
chemical test of value has been developed for ordinary 
grade rubber compounds. 

Tests for both soft-drawn and hard-drawn copper wire 
are in the main alike in kind, but different in degree, 
elongation tests and breaking-strength tests being called for 
for both, and a twistine test being called for for soft copper. 
Hard copper, again, must be carefully observed for splinters 
since these are very dangerous to the linemen in handling 
the wire. In making tests for strength and elongation a 
tensile machine is required, which for hard-drawn wire has 
to register quite a high breaking strain, Physical tests on 
soft-drawn wire, except in large sizes, need only simple 
apparatus. Conductivity tests are also specified for both 
soft-drawn and hard-drawn wire, although for the former 
they are of less importance as practically all copper when 
soft has a conductivity above specifications. When hardened 
through annealing, baser inctals may be used which may 
appreciably lower the conductivity. The resistance of the 
copper is, of course, important and is included in con- 
ductivity measurements, the two together helping to check 
up the lengths of the coils and the amount of a given order. 
The quantity of copper cannot be determined without a 
knowledge of its cross-section, and measurements with 
micrometer calipers are necessary. These measurements 
are also essential in checking up insulations and braids. 

Tinning on wire is put on not only to preserve the copper 
presuinably against any action from free sulphur or 
oxidising agent in the rubber compound, but also to protect 
the copper from the air in case the braid or compound on 
the wire is damaged in spots. This latter occurrence is, 
however, not anticipated and will require a tinning much 
heavier than is generally used. In tinning copper wire the 
tin must be put on before the wire is insulated and must, 
therefore, form a flexible coating and one not likely to he 
damaged in handling and in the insulating process itself. 
Too thick a coating of tin would obviously be apt to chip 
off in this handling. A cheinical test for tinning is made by 
alternate immersions in a soluz:on of hydrochloric acid and 
a solution of sodium sulphate of stated strength and for 
stated periods of time. Another test specified is to band the 
wire around a given mandrel, depending upon the size of 
the wire, and then immerse the wire in the sodium solution 
for stated intervals. Both of these tests must be made with 
care, since otherwise the exposed copper ends of tested 
metals will affect the test and possibly the solution. These 
tests are empirical in their nature and are what might be 
termed factor or safety tests, being more severe than are 
generally made in practice. The experience of the author 
fails to show any corrosive action due to oxidising agents 
m the insulation. 


ELECTRICAL MATTERS IN PARLIAMENT. 


The London Electric Railway Bill came before the Court 
of Referees, at the House of Commons, on a petition of the 
Gordon Hotels (Ltd.), praving to be heard in opposition to 
the bill. An agreement was arrived at by which the pro- 
moters undertook that ‘“ under the powers of this bill the 
company will not construct. any Tube railway in or under 
Northumberland-avenue, but may construct works for the 
purpose of passages, or means of communication, to connect 
the platforms of the three stations, the District, the Baker- 
street and Waterloo, and the Charing Cross and Hamp- 
stead." The opposition was accordingly withdrawn. 

Mr. Jeune, one of the House of Commons examiners, had 
before him on the question of compliance with the standing 
orders, the Brighton District Tramways Bill, under which 
authority is sought to construct and acquire tramways in 
the neighbourhood of Brighton. The question at this stage 
of the progress of the bill was whether the necessary assent 
had been obtained from the local authorities concerned. 
The Corporations of Brighton, of Worthing and of Hove 
alleged non-compliance, hut the promoters contended that 
the consent of the Steyning Council, of the Shoreham-road 
authoritv, and of the West Sussex County Council met the 
demands of the standing orders for a two-thirds majority 
in respect of a continuous line. The examiner held that the 
standing orders had not been complied with, and the bill 
will accordingly come before the Standing Orders Com- 
mittee on the question whether the standing orders may be 
dispensed with. 
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THE YEAR'S ELECTRICITY RESULTS. 

Now that the reports of the great majority of electricity 
supply undertakings throughout the kingdom have been 
published, it is possible to take something hke a general 
survey of the results of the past vear's working. On the 
whole these must be deemed to be eminently satisfactory. 
As was confidently predicted a vear ago, when the econo- 
mies effected by the metal filament lamp were making 
their influence felt. in a very pronounced. fashion, the 
decrease in the demand for current per lamp is now shown, 
in the great bulk of the returns to hand, to be more than 
compensated for by those great developments in domestic 
and public lighting which the new type of illumination 
rendered possible. Not only has the metal filament lamp 
attracted by its brilliance and its economy many thousands 
of new consumers, but it has had the effect of inducing 
existing consumers to make a greater use of the supply of 
electricity. In many distriets in and around London, the 
number of lamps per consumer has increased by thirty 
per cent. and in one or two provincial cities even this large 
proportion has been exceeded. Nide by side with this 
marked increase in the use of electricity for lighting pur- 
poses, there has been a very appreciable growth in. the 
demand for current for heating, and especially for cooking 
purposes, and with a further cheapening of efficient. ap- 
paratus for the latter purpose, there can be no doubt that 
this demand will be materially augmented. We shall not, 
however, witness the full development of this source of 
revenue until some means have been found for removing 
or modifying the handicap interposed by the triple problem 
of cost, installation and wiring. . 

That, no doubt, will be achieved in time, and the day is 
not perhaps so very fer distant when, as Professor Marchant 
said at Liverpool last week, every home will be illuminated 
and heated by electricity, and all our culinary operations 
will be performed through the same medium, with “no 
dirt, no danger and no noxious fumes.” That is a lozical, 
and, in the end, inevitable accompaniment of the march 
of progress; demanded alike by considerations of health, 
comfort, and economy. [ts full realisation lies ultimately 
in the hands of the great electrical manufacturing houses, 
but a powerful stride towards it might be taken by an 
organisation bold enough to meet the gas companies on 
their own ground. Tf such an organisation. were content, 
as the gas companies have been for years past, to take the 
capital risk of allowing current consumers to hire efficient 
apparatus on terms which will permit the householder of 
moderate means to equip his establishment with facilities 
for electric heating and cooking without feeling that he is 
paving too dearly for his whistle, the problem woul | soon 
be in a fair way of being solved. What the incandescent 
mantle has accomplished for the gas companies, the metal 
filament lamp has achieved—only with infinitely greater 
eflicienev and economy—for the electricity undertikings. 
To complete the edifice thus built up in the face of many 
obstacles, the coping stone must be sought m some such 
progressive scheme as that which has thus been outlined. 
There are risks in it, no doubt: but these can be insured 
against. The returns might, be slow, butes qn year would 
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witness their increase ; and a rational scheme of co-opera- 
tion between the electricity supply undertakings and the 
manufacturers might easily bring a hiring organisation 
into being on a thoroughly sound, practical and business- 
hke footing. 

With regard to the general financial results of the London 
undertakings during the vear, there is not much to cause 
despondency. The tendency, indeed, is all the other way. 
Despite the growing vigour—and in some instances the 
growing virulence—of the gas companies’ campaign, the 
electricity supply companies have in almost every instance 
held their own, and in several cases have been able to 
report a substantial increase of profits and to declare 
enhanced dividends. 'The profits of the Charing Cross and 
City Company, for instance, show an improvement over 
those of the previous year of upwards of £10,000. Those 
of the London Electric Supply Corporation have hfted 
from £48,100 to £51,300, and those of the Central from 
£21,100 to £22,200. The Kensington and Knightsbridge 
have made £26,600, as compared with £25,800, have 
increased their dividend from eight per cent. to nine per 
cent. and have set aside for depreciation £10,800 as com- 
pared with £8,700. The Notting Hill Company's net profits 
have risen from £17,000 to £22,000 and the dividend has 
been increased by half per cent., and the South Metropolitan 
profits have risen from £17,000 to £23,900. The County of 
London have carried to net revenue account £114,093 as 
compared with £104,727 in the previous year and with 
£101,037 in 1908. The dividend declared is the same as 
last year, namely, five per cent., but at the same time the 
sum carried to depreciation account has been increased 
from £16,000 to £20,000. It is worthv of note, too, that 
the number of units sold in 1910 by the County of London 
showed an increase over the aggregate of the previous year 
of 2,249,578, or approximately fifteen per cent. The St. 
James’ and Pall Mall, which, like the Westminster, takes 
a bulk supply from the Central, has increased its profits 
by £3,400 and pays a dividend of ten per cent. ; but the 
Westminster, though also paying a ten per cent. dividend, 
reports a decline in profits from £85,800 to £72,500, the 
gross receipts for current having dropped in this case by 
nearly £8,000, wlule those of the 5t. James' Company 
rose by upwards of £11,700. The Metropolitan, which was 
hard hit by the metal filament lamp, has suffered a slight 
reduction in its profits, but has been able to carry £15,000 
to reserve and depreciation account, and has maintained 
its dividend at five per cent. Since April of last year, 
however, there has been a steady increase in output and 
revenue, and the current year's accounts should show a 
substantial improvement. The profits of the Chelsea 
Company rose from £34,701 to £36, 367, and the dividend 
has been increased from four and a half per cent. to five 
per cent., while a slight merease has been made in the 
amount carried to reserve. Taking them as a whole, the 
London supply companies may certainly be éongratulated 
on the vear's working. The period. of stress induced by 
new lighting methods is evidently at an end in most cases, 
and the results of the current year's trading promise to be 
eminently satisfactory all round. 


PERSONAL. 


Mr. T. R. Smith, tramways engincer for the Leicester 
Town Council, has been appointed engineer and manager 
of the electricity department, at an increase of salary 
from £500 to £600 per annum. Thev have also appointed 
Mr. J. E. M. Stewart, the chief assistant engineer of the 
Electric Lighting Department, to be assistant engineer of 
the Electricity Department at £350 per annum. 

Mr. T. H. Matthews has resigned his appointment as 
Senior Staff Engineer at the Port Elizabeth Electricity 
Works to take up an appointment with Messrs. R. H. 
Gould & Company, electrical engineers, Johannesburg. 

Mr. Charles Leven, M.I. E. E., managing, director of the 
Lahmeyer Electrical Company, Ltd., informs us that he 
has resigned his. position as managing director of that 
company since its absorption by the A. B. G. Company. 


APPLICATIONS OF ELECTRIC HEATING. 


At the Royal Society of Arts ow Monday evening, Pro- 
fessor J. A. Fleming delivered the first. of a series of lectures 
dealing with electric heating. This lecture was of an 
introductory nature, and dealt mainly with the laws of 
electric heating, radiation and thermometry. Regarding 
the transformation of electric current into heat, the lecturer 
stated that, as proved by Lord Kelvin in 1888, it was 
impossible to convert the whole of anv quantity of heat 
into mechanical work. That could only be done by letting 
down some portion of the heat to a lower temperature. 
It was very important to consider the laws of radiation. 
He then explained at some length the various methods of 
measuring temperatures, viz., by the Wheatstone bridge, 
the galvanometer, and by means of the thermo- electric 
couple. In the latter method it was very desirable to have 
two metals which had their electromotive force in one 
direction. By means of pyrometers it was possible to 
measure temperatures even when the bodies were not 
accessible and when the temperature was verv high. The 
temperature of a body was determined by the kinetic 
energy of the electrons, and both the conduct‘on ot heat 
and electrici itv were effected by the agency of free electrons. 
It was well known that a good conductor of heat was also 

a good conductor of electricity. The lecture was profusely 
qe by means of experiments and lantern slides. 
Professor Fleming stated that in his next lecture he would 
show how these laws and principles applied to the study 
of electric furnaces. 


DIARY. 


Fripay, Marcu 10. 

Rovar Institution.—Albemarle-street. “Recent Ad- 
vances in Turbines,” by the Hon. Charles A. Parsons. 

IMPERIAL COLLEGE OF SCIENCE AND TECHNOLOGY.— 
Presentation of prizes and certificates by Sir A. Keogh, 
Rector, 8 p.m. 

PuvstcAL Society or LONDON. —Imperial College of 
Science, “ The Working of the Gyro Compass,” Mr. G. K. B. 
Elphinstone ; “ An Electric Trevelyan Rocker,” Dr. W. H. 
Eccles; " Fitted Gold-leaf Electroscope," Dr. G. W. C. 
Kaye. 

Moxpay, Marcu 13. 

Leeps UNIVERsITY ENGINEERING SocreTY.—‘ Utilisa- 
tion of Exhaust Steam in Low Pressure Turbines.” Mr. 
R. Sawers. 

INSTITUTION OF MECHANICAL ENGINEERS (Graduates’ 
Association), “ The Balancing of Engines" Mr. A. J. 
Bremner; Chairman, Professor W. E. Dalby. 

Turspay, Marcu 14. 

InsrirvuTion OF ELECTRICAL ENGINEERS (Manchester 
Local Section).—Manchester University, 7.30, “ Electricity 
Meters." Mr. H. A. Ratcliff, A.M.LE.E., and Mr. A. E. 
Moore, A.M.L.E.E. 

THE ILLUMINATING ENGINEERS! SOCIETY.—At 8 p.m., 
Royal Society of Arts, Adelphi, * School Lighting," dis- 
cussion on the papers of Dr. J. Kerr and Dr. W. B. Harman. 
Chairman, Professor Sylvanus P. Thompson. 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION, 
—At 2.30 p.m., Balfour House, Finsbury-pavement, first 
meeting of the Council. 

SATURDAY, Marcu 18, 

Rovan = Ixstircrion. — Albemarle-street, 3 p.m., 
‘Radial Energy and Matter," second lecture by Professor 
Sir J. J. Thomson. 

SATURDAY, MARCH £5. 

Tur ASSOCIATION oF ENGINEERS-IN-CHARGE.—At 6. 30 

p.m., King’s Hall, Holborn Restaurant, Annual Dinner. 


THE ELECTRICAL ENGINEERS x ending 
March 18, 1911 :—Officer um ds p Col. H M. Leaf. 
Monday, March 13, 7 A " Co., Infantry Drill, 7 to 7.30 p.m. 
Monday, March 13, * A" Co.. "Technical Drill, 7.30 to 10 
p.m. Tuesday, March 14, “ B" Co., Technical Drill, 7 to 
I0 p.m. ; " B" Co, Recruiting, 6 p.m. Thursday, March 
16, °C? Co., Technical Drill, 7 to 10 p.m. Friday, March 

71, " D" Co., Recruits’ Infantry Drill, 6.30 to 7.15 p.m. ; 
"D" Co, Technical Drill, 7.15 to 10 p.m,—(Nigned) P. H. 
Campbell, Capt. R.E., Adjutant, 
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Electrical Progress at Home and Abroad. 
A Review by our Special Correspondents. 


LIVERPOOL NOTES. 


Professor Marchant on the Future of Electricity- - 
Stimulating Effect of Mr. Ferranti's Address. 


LIVERPOOL. 


Professor E. W. Marchant, D.Se., “ David. Jardine ” 
professor of electrical engineering at Liverpool University, 
in the course of his Friday evening lecture, observed that 
the use of electrical energy, both for light and power, had 
developed so rapidly during the last 30 vears that it was 
diflicult to foretell what might happen even in the not very 
distant future. “ When one thinks,” he said, “ that the 
first electric lamp was put into service less than 40 years 
ago, that electric traction has only been practised on any 
Jarze scale for 20 years, and when one considers how large 
a number of houses and factories now use electric light, and 
how many miles of trams are now electrically operated, it 
requires no great effort of the imagination to foresee a state 
of affairs when electrical energy will have, for all practical 
purposes, a monopoly for the supply of light and power for 
traction." Referring to the address delivered last November 
in London by Mr. Ferranti, president of the Institution of 
Electrical. Engineers, Professor Marchant expressed. the 
belief that Mr. Ferranti's address has done more to stimulate 
the imagination. of electrical engineers than any other 
utterance by an engineer of distinction during the last 
decade. 


The Production of Energy. 


The method of producing electrical energy which is most 
commonly adopted in this country, continued Professor 
Marchant, 1s to use steam engines or steam turbines to drive 
dvnamos which generate electrical energy, the form of 
engine which is theoretically most efficient 1s the gas engine, 
though development in the use of large gas engines has not 
been as rapid as many people anticipated, chiefly because of 
the great mechanical difficulties inherent in the building of 
large engines. Taking the gas engine as it stands to-day, 
and assuming that it is possible to make use of 25°, of the 
heat in the coal to obtain energy in the eleetrical form, some 
remarkable developments are already possible. But it is 
necessary that the whole of the machinery in a power 
station shall be kept running at full load all day long, and, 
if possible, all night long. it the greatest possible use is to be 
made of it. At present the average load for the whole day 
in stations such as exist in Manchester or Liverpool is only 
one-fifth of the maximum requirements during that period. 
The actual cost of coal, for example, in the power station 
mentioned is not much more than Jd. per h.p. hour, whereas 
the equivalent amount paid on account of interest and 
depreciation on the plant and similar charges amount to 
nearly twice as much. Tf the output from such a station, 
there fore, were made twice as great as it is at present, which 
could easily be done without. increasing the plant, the capital 
charge would be reduced to half of what it 1s at present, and 
the reduction in the cost of production would be as great as 
if the coal bill were reduced to nothing, under present con- 
ditions ; or, to put it in another way, the effect of the more 
universal use of electrical energy would be greater than any 
possible increase in the efficiency of the generation. plant. 
This fact is of very great importance in the discussion of 
future developments, because it really underlies the whole 
question of the economical supply of electrical cnergy and 
itis ditheult to lav too much stress on it. The more universal 
the use of clectricity becomes, the more it is used for all 
domestic purposes, for heating, cooling, and for motive 
power, the cheaper it will be. 


The Electric Furnace. 


Although great developments will undoubtedly take place 
in th: use of electricity for domestic purposes, it is not the 
whole solution of the problem. The load on a station, even 
if electricity were used for all purposes, domestic. and 
otherwise, even if elcetricity were uscd universally for driv- 
iny trains, would not be a steady one. A certain evening-up 


ee 


of load may be effected by having large central stations 
supplying large areas rather than small ones supplying 
restricted areas; this has been effected already in the large 
power supply schemes, such as that of the Yorkshire Power 
Company, the Newcastle Power Company, and others, and 
we see the same thing on a larger scale at the great power 
stations that have recently been erected at Niagara. Some- 
thing more is wanted, if the ideal of the electrical engineer 
is to be attained, and we are to have stations used always 
at their maximum capacity. This result can. only be 
achieved if the use of electrical energy for such processes as 
the smelting of iron, the production of aluminium, the 
manufacture of calcium carbide and many other substances 
is fully developed. The supply of pure iron ore in this 
country is becoming rapidly exhausted, and on an average 
15 million pounds worth of iron ore, iron, and steel are 
being imported per annum. The electric furnace can produce 
steel of the highest class from low grade ores, and there is no 
reason why Swedish or other iron should continue to be 
imported if the use of the electric. furncae 18 suitably 
developed. The electric furnace is not onlv of use, however, 
for the manufacture of high grade steel, it is being used in 
America and Germany at the present time in refining (bv a 
short process) a large tonnage of low grade steel. This 
practice is being adopted on the north-east coast, and there 
is little doubt that before the end of 1911 steel made from the 
lean ores of Cleveland and Lincolnshire will be able to 
compete with that produced from the best hematite. If gas 
producers and gas engines are used ammonium sulphate is 
obtained in large quantities from the producer, about 1 cwt. 
of ammonium sulphate to one ton of coal, and if this bve- 
product can be got rid of at a satisfactory price, the cost 
of fuel is correspondingly reduced. It has been stated that 
by due fertilisation the productivity of the wheat growing 
area in England might easily be increased £0°,, and thus 
the country might be made to maintain itself with bread if 
the area devoted to the growth of cereals were increased to 
only 11 million acres. This is doubly interesting because on 
the one hand it foreshadows a development that will enable 
the cost of electricity to be materially reduced, and on the 
other hand it will do much to stimulate agriculture ; but 
it is also a matter of the greatest national importance. 


The Waste of Power. 


Professor Marchant went on to point out that it must 
not be forgotten that although there is very httle water 
power in England, there is a great waste of power gotrz on 
at present, a waste whicb the " Timis ` no longer ago than 


| January described as a national disgrace, that is waste power 


in the form of coke oven and blast furnace vases, and that it 
may pay to transınit power from these gases over long dis- 
tances. These gascs are now being used, to a certain ext: nt. 
bv steelworks for electric. furnaces, and. one of the large 
power companies is contemplating a station on their system 
which is to be driven bv steam turbines, the heat for which 
will be derived from blast furnace. gas. There is no other 
means known at present which will enable waste power such 


as that which has been discussed to be transmitted to any 


point at which it mav be wanted so easily and so economic- 
ally. The long distance transmissions in the States are 
usually designed on the basis of an etliciency of 90°,, and 


' there is no trouble whatever in carrying energy 150 miles, 


or, if necessary, 300 miles, with a loss of one-tenth of the 
available power, if,the pressure be sufficiently high. 
The Electrical Home. 

Coming to some of the domestic uses of el-etricity, 
Professor Marchant observed that in regard. to electric 
heating it is not recognised by many people how large a 
fraction of the time of the ordinary domestic servant is due 
to the inefficient methods of heating that we use. The ordi- 
nary coal fire burns the coal incompletely. a large amount of 
smoke is given off, a ver’ large fraction of the total energy 
in the coal goes up the chimney, and in addition the amount 
of dirt an l dast produced dir. etly by coal is quite a potice- 
able quantity. The Jkibour involved in the carriage and 
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carrying of coal is by no means inconsiderable, but the time 
spent in dusting, which generally consists in removing dust 
from a place where it is conspicuous to one where 1t 1s less 
conspicuous, or in the little more efficient process of sweep- 
ing, occupies the larger part of the time of the average 
domestic servant. The Utopian home will contain, let us 
hope, no coal fires but radiators fed by electric power, which 
will give heat exactly when it is wanted and without fumes 
or other noxious vapours. The gas stove has done much 
already to reduce the smokiness of rooms ; the reduction 
of fogs in London is said to be due verv largely to their use, 
and when the gas fire is replaced bv the still more clean and 
sanitary electric fire we may expect a still further improve- 
ment both as regards cleanliness and fog. 


Railway Electrification. 


The electrification of main line railways is bound to come 
in the near future. The use of electrical energy on main 
lines is already in extended use in America, and the New 
York Central and the New York Newhaven and Hartford 
Railway have an electric track extending over 60 miles 
from New York in the direction of Boston, and it is a matter 
of time for the whole line from New York to Boston to be 
driven by electrical power. Liverpool was a pioneer in the 
electrification of suburban railways. The Liverpool Over- 
head Railway was opened for service soon after the City 
and South London Railway laid its first subway under the 
Thames ; possibly it may once again be in the forefront ot 
main line electrification in this country, for undoubtedly the 
main line which would appear to be most favourably 
situated for electrification 1s one of the tracks between 
Liverpool and Manchester. The use of electrical energy in 
manufacture is already far advanced, and in many cases the 
steadiness of the electric drive has enabled a greatly 
increased output to be obtained. The flexibility of distribu- 
tion and ease with which a plant can be got to work are tlie 
two most powerful factors which will encourage its adoption. 
As an instance of what electric power can do, Professor 
Marchant mentioned a motor which has recently been 
mnm in a rolling mill in Yorkshire; the motor is of 

2,000 h.p., i.e., it is large enough to drive a 15,000 ton 
Wd liner across the Altantie, and this motor can 
be set to work. brought to full speed in a few seconds, 
reversed and started again three times a minute. With 
regard to the possibilities of electric power on board ship, 
the use of electrical energy is possible, it would give 
great flexibility of operation, and case of handling, 
but its adoption or non-adoption is determined by 
weight and cost; the weight and cost of electrical 
machinery are rapidly diminishing, and the / out-look 
for electric power in this direction is becoming more 
and more hopeful. 


THE TYNESIDE. 


Laying and Maintenance of Underground Trans- 
mission Cables. 


NEWCASTLE-ON-TYNE 


Before the Loca] Section of the Institution of Electrical 
Engineers, on Monday, Mr. C. Vernier, A.M.LE.E., read a 
paper on the laying and maintenance of transmission cables, 
dealing with three-core paper-insulated and lead-sheathed 
cables operated by three-phase a.c., at pressures between 
6.000 and 20,000 volts. Such cables are usually laid on one 
or the other of the following principles: (1) drawn into 
pipes or ducts, (2) laid on the solid svstem in wood or 
earthenware in cast-iron troughs with protective covers, 
and (3) steel-tape or wire-armoured cables laid dircet in 
the ground with either tile or wood plank covers. 

Dealing with the first of these systems, Mr. Vernier said 
it had many advantages in congested districts where there 
Is a likelihood of extensions being required along the same 
route, but generally it is too expensive for any extended 
use as its cost would prove out of the question over a large 
and scattered area. Draw-in. systems usually consist of 
separate earthenware pipes or multiple way ducts laid in 
concrete, with manholes spaced at suitable intervals 
according to the largest size of cable likely to be drawn in. 
Bitumen fibre conduits, which are much used in America, 
have more recently been used in this country, and, appear 
to provide an excellent system. The conduits are lighter 


to handle and more easily jointed than either earthenware 
pipes or ducts, and ae they can be made in longer lengths 
the number of Joints is considerably reduced. Further, on 
account of the flush joint, much less space 1s taken up and 
a good deal of concrete can be saved. Single pipes provide 
greater safety than multiple-wav ducts in the event of a 
short circuit taking place in the ducts, and also lend them- 
selves much more freely to deviation singly round ob- 
structions, without it being necessary to deviate the whole 
line of pipes. Unsupported bends in the cables should be 
avoided. As far as possible, the pipe-line should not exceed 
two pipes in width, as otherwise the cable bend from the 
middle pipe is awkward to deal with. If this cannot be 
avoided, pilot cables and other simular less important cables 
should be drawn into the middle pipe or way. Manholes 
in wet situations should alwavs be drained to the sewers, 
and where there is any likelihood of explosive gases being 
encountered, they should be ventilated as well. 


Risks of Electrolysis. 


The draw-in system does not afford the same protection 
to the cables as a well-laid solid system, as they are liable 
in certain cases to damage bv chemical action. from bad 
water draining into the ducts from the surrounding soil, 
and as the pipes are frequently wet, electrolvsis is greatly 
facilitated. From these points of view cast-iron pipes, 
where their cost is not prohibitive. are to be preferred, as 
they can be made much more easily watertight by means 
of leaded joints, and if made electrically continuous through- 
out will act as a protection to the ‘ables from electrolysis. 
If E.H.T. cables are drawn into earthenware pipes or ducts, 
it is preferable to use wire-armoured cables, the armouring 
taking the place of the copper tape B.O. T. earth sheath 
under the lead as this armouring. and the protective 
coverings will add considerably to the life of the cables. 
All cable armourings and lead sheaths should be carefully 
bonded together, and also earthed to an earth-plate at 

each manhole. 

On the solid svstem, cables are usually laid in either 
wood, earthenware, a cast-iron troughing filled in with a 
waterproof composition. Of these, earthenware is much 
more lasting than wood, the life of which varies greatly 
according to the kind of ground in which it is laid, being 
greater in wet clay than in sand or ashes owing to the 
exclusion of air. As to preservative treatment, the only 
satisfactory method is to impregnate the timber with 
creasole under pressure. Wood troughing is not brittle 
hke earthenware, and can be obtained in much longer 
lengths, thus decreasing the number ot trough joints, and 
as these features are its only advantages, earthenware 
troughing is much to be preferred, except for situations 
wbere much vibration is to be expected, as in the case of 
cables laid along railways. 

Earthenware troughing should be well glazed outside, 
but left unglazed inside. Piteh or bitumen does not adhere 
to a glazed surface, and this leaves room for moisture to 
creep in between the filling compound and the troughing. 
This 1s not the case with earthenware troughing which is 
unglazed inside.  Cast-iron troughing is expensive, but 
makes a thoroughly sound system provided the bonding 
of the separate Jengths of troughing is carried out in a 
thorough and substantial manner. The lead sheath and 
cable armouring (if any) should be well bonded to the 
troughs at intervals, and in some cases iron supporting 
bridges are used. which grip the cable and are screwed to 
the iron troughs. 

The filling compound is usually refined pitch, freed from 
any matter which might act chemically on lead or iron ; or 
Trinidad bitumen. Trinidad bitumen is two and a half to 
three times as costly as pitch, but there can be no doubt 
of its superiority for cable laving. Pitch cannot be used 
in its natural state, as it is too brittle and has to be mixed 
in suitable proportions with a thinning oil in order to render 
it more plastic. 

Bridges and Bushes. 

Wood should never be used in contact with the lead 
sheath of cables, as in its decay, which must inevitably 
occur sooner or later, organie REM are produced which 
attack lead, oak being particularly bad in this respect. 
Cable bridges should, there fore, be made of earthenware, 
china, asphalte, or some other material not subject to 
absorption of moisture or to-decayy | All bushes required 
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at trough and pipe ends should be of glazed earthenware, 
and this applies even more strongly to draw-in svstems 
where. such bushes are exposed. to air and moisture. 
“Similarly all organie materials such as canvas, waste. ete., 
should be strictly kept clear of lead sheaths. Certain makes 
of cement also act chemically upon lead, and some engineers 
who have used conduits consisting of cement-lined steel 
tubes have experienced trouble from this cause. Asphalte 
bridges have the advantage that the hot filling composition 
softens their surface and thus adheres verv closely to them, 
but for heavy transmission. cables glazed earthenware 
brilyes are to be preferred, and, in order to ensure the 
adherence of the filling composition, should. be dipped 
when dry in a fluid mixture of pitch and thinning oil, with 
Which they become coated. This ensures adherence of the 
filling composition, A good hard-pressed dome-shaped tile 
about dain. thick cannot be excelled as a protective covering 
for transmission cables, whether laid in wood, earthenware, 
or Cast-Iron troughing. Cast-iron covers, about } in. thick, 
such as are often used, do not offer sufficient protection to 
a blow from a sharp pick. 

But the solid system is not a thoroughly practical svstem 
to use for transmission work or anv similar work on a large 
scale. While in theory it appears an ideal system, the 
practical difficulties in obtaining good workmanship in the 
conditions under which the work has to be carried out are 
very great, particularly in our uncertain climate. 


Armoured Cables. 


With regard to armoured cables, these are usually 
armoured with two overlapping layers of steel tape or with 
a single or double layer of armouring wires. Wire armouring 
is used in cases where tensile strength is required, and foi 
transmission cables this type of cable is much to be pre- 
ferred. Armoured cables are usually laid direct. in the 
ground, with a protective covering which consists of either 
tiles or creosoted planks about 2 in. thick laid directly 
over the cables with about 3 in. of soil in between. Laid 
in dry, sandy soils, they give very good results, but if laid 
in soils where decomposition of organic matter is liable 
to occur they may fail within a vear or two. 

The improved coverings in general use on the North-East 
coast consist first of a laver of a flexible bitumen compound 
B In. thick coated directly on to the lead and served over 
all with two specially closely woven bitumen impregnated 
tapes. The cable is then served over these tapes with com- 
pounded jute yarn to form a bed for the armour, after 
which the armouring, either of steel tapes or wires previously 
passed through a bath of waterproof composition, is put on. 
This armouring is then served with jute yarn, passed 
through a bath of hot compound, and finally lime washed. 
The total cost of the specially protected armoured cables 
when lud is very little more than the cost of plain lead- 
covered cables laid on the solid svstem, and with this 
slight extra expense a much more suitable svstem is 
obtain «d. 

The satisfactory Jointing of cables is the most important 
operation in connection. with cable laving. Joint break- 
downs are. inexcusable at the present day, and any break- 
downs caused by bad workmanship on the part of jointers 
should be severely dealt with. In the design of E.H.T. 
Joints there are three essential points which require careful 
consi Ieration, viz. :— (1) The jointing of the conductors ; 
(2) The insulation. of the joint; (3) The making of the 
joint watertight. 

With regard to the first point, the jointing of the con- 
duct oos is usually carried out bv inserting these conductors 
rito a short copper tube, the Joint being afterwards soldered. 
T ats fori à of Joint is often very inferior. Overloading and 
unloil nz of the cables throws a great strain on the Joints, 
owing to tie expansion and contraction of the conductors 
du ty changes of load, and joints with poor contacts heat 
up and frequently pull out. 


New Jointing Method. 


In this connection Mr. Vernier described a new method 
of jointing, devised. by himself, which overcomes these 
disadvantages, and which, in its construction, is so sunple 
as to ensure sound Joints without the exercise of anv great 
shill. The method consists in using strips of flexible copper 
braid which are laid longitudinally along the conductors, 
and which are bound down on to them lightly bv a circular 
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binding of copper wire, the joint being afterwards soldered. 
Joints of this tvpe give a greatly increased electrical con- 
tact, as the flexible braid is compressed. tightly into all 
the interstices of the conductor strand, and in proof of this 
it may be mentioned that a joint of this tvpe left. un- 
soldered required one-third of a ton merely to pull one of 
the conductors out of the braids. A similar Joint. again 
unsoldered was run up gradually to 7,000. amperes per 
square inch. its temperature rise being at all times lower 
than that of the conductor. 

The insulation of joints may be provided in either of 
two methods, first by putting insulation on the conductors 
themselves, or by spacing them apart and using the filling 
composition as the sole insulating material; but a joint. 
more reliable than eit: ras one in which the insulation is 
provided. by loosely fitting tubes, preferably micanite, 
which are sprong over the cores, the conductor joint being 
left bare inside them and the tubes overlapping some 
distance over the ordinary paper insulation at each end. 
The tubes, which are split on one side with a lap joint, 
are finally taped over their whole length with two lavers 
of insulating tape to keep them together, and the three 
tubes are separated by star-shaped china pieces. taped 
down to them, which keep them apart and centre them in 
the lead sleeve. This lead sleeve is then filled in with the 
insulating composition, either an oil or a viscous joint-box 
compound— preferably the latter—which can run into the 
tubes and all parts of the joint box. 


Watertight Joints. 


For making the joint watertight, sleeves are almost. ex- 
clusively used in this country on. E.H.T. cables, and are 
wiped on to the lead of the cable at each end and at all joints 
in the sleeve itself. Sleeves made out of drawn lead piping 
are perhaps in greater favour, as sleeves of any length can 
be readily obtained, and thev only require a wipe at each 
end. Cast-lead sleeves are less frequently used, and even 
less frequently cast-iron Joint boxes are used. With the latter 
all joints in the castings should be faced to make thein 
watertight, and the box should be bonded across by a 
bondmg cable to maintain the continuitv of the lead 
sheath across the joint box. This is necessary, as brass 
glands to which the cables are wiped are screwed in at each 
end of the cast-iron box, and these screw threads should 
not be relied on for electrical continuitv. Another type of 
sleeve more recently used consists of a wrought-iron barrel. 
Lead sleeves provide for electrical continuity through the 
lead wiping, and require no further bonds, except. with 
armoured cables, in order to maintain the electrical con- 
tinuitv of the armouring. It is usual to enclose all joint 
boxes in an external wood or earthenware box filled in 
with pitch or bitumen, which acts as a protection against 
corrosion. 


GERMANY. 


Telegraphy in German Colonies —Municipal Electrical 
Undertakings —Enterprise in Roumania. 


BERLIN. 


The German estimates for 1911 include several provisions 
for the extension of colonial telegraphy : 50,000. marks 
are allotted for a line from Ketekratscli to Bimbila (logo), 
and 7.500 marks for one between Kribo and Gwss- Batanga ; 
39.500 marks are to be spent in changing the overhead 
field cable line. Gibeon-Geitsabis Maltahohe (South-West 
Africa) into an overhead telegraph line, and 8.200 marks 
are allowed. for providing two wires from Windhuk to 
Karibib and from Keetmanshoop to Ramans Drift (South. 
West Africa). The wireless stations at Duala (Cameroons), 
Luderits and Swakopmund (South-West Africa) will have 
a grant of 420,000 marks between them. Finally, 200.000 
marks are devoted to experiments to be carried out with 
a view to ascertaining the practicability of communicating 
between Nanen and a transportable station which it is 
proposed to fit out in the Cameroons. 


German Enterprise in Roumania. 


In spite of sharp competition with American and Euro- 
pean rivals, Siemens Halske A.G. has secured the contract 
for re-building and re-installing the ‘Helephone Gent ral in 
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Bucharest. The new central will have 14,000 connections, 
the present one, which is on an American plan, having 


6,000 only. 
Cologne Municipal Electric Works. 


The following table gives the result of the working for 
1908-9 and 1909-10. All the figures are marks :— 


1908-1909. 


one share for every two already held and at 66% premium ; 
442,000 marks of the new capital will go to buy shares in 
the Chemisch-elektrische Fabrik Prometheus, G.m.b.H., 
of the nominal value of 485,000 marka. 

The Hamburg street railways are again paying 10*, 
dividend. 


Several German firms, including the Siemens Schuckert 


1909-1910. 


| per kw. our! per kw. hour 


per kw. hour | per kw. 


Total. produced, | used. Total. produced. | hour used. 
Total takings . 3,205,976 0:1045 0:121 3,479,703 0-1043 0:1225 
Net protits NF uu T 1.117.114 0:0462 0:0535 1,427,383 0 0612 0:719 
Ot which To extension fund as 5% 600.000 700.001) 
To renewal fund .. m A 100,000 100,000 
To working tund .. ex v 25.000 25,000 
To reliet ot rates.. za - 092,112 602,383 


The capital at the end of 1909-10 was 16,679,000 marks. 
German Electric Trams. 


The following table gives the capital and dividend for 
the last two financial years of eight of the most important 
tram systems in Germany :— 


Dividend 
Share capital (marks). (per cent.). 
1908-9 — 1909-10 1908-9 1909-10 
Grosse Berliner Straasenbahn .. 10,082,000 Same 8l 8} 
Allgemeine Lokal u Strassenbahn 


Name of Company. 


A.G... .. 17,000.000 8 8 
Straasenbahn Hamburg . 91.000.000 in 10 10 
Hamburg- Altonaer Centralbahn 2,000,000 9 9} 
Grosse Casseler Strassenbahn 5.000.000 each 41 41 


Grosse Leipziger Strassenbahn .. 

Madgeburyer Strassenbahn 

Elektrische Strassenbahn 
Breslau 4,200.000 6 6 


12.000,000 91 10° 
6,000,000 case 8L 81 


New Ministerial Order in Saxony. 


An order of far reaching importance to elastic power 
owning municipalities in Saxony has just been promulgated. 
The order begins by stating that the municipalities have 
repeatedly done very badly in such undertakings. For 
example the expenditure has greatly exceeded the estimate 
and schemes are continually being put forward and never 
carried out. Many of those running are costing more than 
they ought to da, with the result that the customers have 
to pay unnecessarily high charges after the ratepayers have 
disbursed too much for erection and installation expenses. 
In future no municipality will be permitted to start supply- 
ing current unless it can prove to the satisfaction of the 
Government there is a reasonable certainty that first cost, 
running expenses and tariff will be as low as expert 
engineering can manage. Again, no municipality will be 
allowed to build beyond its means or, in other words, heavy 
loans will not be sanctioned to be a burden on the com- 
munity for intercst for many years after. 


Coinpany Notes. 


The Heddernheimer Kupferwerk und  Suddeutsche 
Kabelwerke A.G. is increasing its capital from one to nine 
million marks. This step has become necessary from the 
great extension of the business, the output having in- 
creased from 9,000 tons in 1905 to 14,000 in 1910. The 
works at Heddernheim, Gustavsburg and Mannheim will 
bo enlarged. The company is complaining of small rates 
of profits and lack of orders from pubhe bodies. 

The Deutsche Betriebs Gesellschaft für drahtlose Tele- 
graphie, m.b.H., Berlin, has been registered with a capitol 
of 900,000 marks. The company has acquired the 30 
wireless installations formerly belonging to the Compagnie 
de Telegraplie sans fil of Brussels. These installations are 
on German ships. The company has also bought all the 
contracts therein concerned, and also the 41 wireless 
installations formerly belonging to the Gesellschaft m.b.H. 
für drahtlose Telegraphie in Berlin, and all the contracts. 
The amounts of capital absorbed in these two acquisitions 
are 450,000 and 225,000 marks respectively. 

The Voigt and Haeffner Aktiengesellschaft, Frankfort- 
on-Main has increased its capital from one to five million 
marks. The new issue is taken over by a syndicate headed 
by the Frankfort Deutsche Bank at 55"5 premium, and 
will be offered to present shareholders first at the rate of 


Werke and Brown, Boveri & Company, have orders to 
supply the plant required for the electrification of the 
Engadine lines: St. Moritz-Bevers, Bevers-Schuls, and 
Samaden Pontresina. 


UNITED STATES. 


Train Control by Wireless Telephony—Evolution of 
a Practical Scheme—Electric Engines for 
Towing Ships —New Heating Theories. 


New YORK. 


According to latest reports the experiments with wireless 
telegraphy and wireless telephony which have been carried 
out on the lines of the Union Pacific Railroad have proved 
an unqualified success. Dr. Millener, the company's tele- 
phone expert, in a report on the tests, says that on a railroad 
electrically controlled automatic block signals must work 
at least 100,000 times without a failure. The hundred 
thousandth time, perhaps, it may go wrong. The lighting 
of an arc lamp or some atmospheric disturbance may cause 
the signal arm to fly up and the signal to be set at “ danger." 
The engineer of the train that it halts has to wait until he 
gets orders to proceed. On these rare occasions when the 
signals go wrong the track may be clear, but the engineer 
does not know anything about what is ahead of him except 
what the signal tells him. Therefore he waits. The Union 
Pacific has the finest system of block signals of any railroad 
in America. They make travel safe and. expedite it. Perfect 
as it is, however, there is this remote but possible element 
of delay—of loss in the battle 
eliminated. The Union Pacific decided: that the only way 
to do so was to devise some means by which an engineer in 
his cab, either while the train was in motion or if it were 
stopped anywhere on the line by some inexplicable danger 
signal from the automatic devices, could ** call up” the 
train despatcher’s office and find out what was wrong— 
whether to stay where he was or to go ahead. "Therefore, 
about four years ago, Dr. Millener was asked to devise a 
means of overcoming this difficulty. Thesolution seemed to 
be in wireless communication by telephone, and researches 
on this line have been prosecuted ever since. 


Control by Wircless Waves. 


“ Wireless telephony from a moving train," says Dr. 
Millener, ** is more than a practical probability, and within 
a year or so from now it will be a feature of the daily 
operation of trains on the Union Pacific. If we save one 
fruit train from freezing it will pav for the cost of practically 
the whole installation. More than that, however, it will 
make travel by rail even safer than 1t is now on the safest 
of railroads. With properly constructed wireless stations 
there is no chance of failure. There will be no more trouble 
with the block signals, no delays or annovances because 
wires have been blown down by storms, or anything of that 
sort. Two of these wireless stations will be established soon, 
one at Sidney, Nebraska, and the other at Cheyenne. 
Wyoming, 103 miles apart, where the line is a single track, 
We expect to keep up communication with moving trains 
between these stations and others that are to be established. 
The man who gets the message may be on top of a moving 
train or walking about the yards. The tones of the human 
voice are reproduced perfectly—far better than by the 
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ordinary telephone. The ordinary telephone “ head set " is 
used by the person receiving. The ribs of the umbrella 
correspond to the antennae or aerials. Using an umbrella 
for this purpose, however, is a wasteful method, because it 
requires more electricity. Another thing we did was to take 
an electric truck, weighing 5,500 lbs., and run it around the 
shop yards at Omaha by wireless waves. The car was 
equipped with an aerial, and we ran it at four different 
speeda, forward or back, under perfect. control." 


Electric Locomotives for Panama. 


Tenders are being invited for electric locomotives of a 
unique type for service on the Panama Canal. They will be 
run on a rack railway and be put to the duty of towing 
vessels through the waterway. In the design formulated by 
the Isthmian Commission these towing locomotives are 
shown for construction in three sections, of which the front 
and rear are to be mounted on rigid four-wheel trucks each 
driven by an independent motor, while the middle section 
is connected to the two tractive elements by universal 
joints, and is equipped with a slip-drum towing windlass 
and hawser, so that the line may be veered and hauled at 
pleasure without any motion of the locomotive along the 
track. In towing, the locomotive derives its tractive effect 
from one of the end elements through a pinion engaging a 
shrouded, semi-suppressed rack anchored in the coping. 
The side-pull of the hawser is taken up by horizontal thrust 
wheels which bear on the side of the track. The current 
for the operation of the locomotives will be taken from 
underground circuits. The maximum pull on the tow-line 
is fixed at 25,000 lbs., at which force a friction coupling will 
relieve further strain. The central racks are to be provided 
onlv on the towing tracks and inclines. On the level portion 
of the return tracks the locomotives will run bv friction on 
the side rails after the fashion of the ordinary electric 
railway. 


Handling the Ships. 


The number of these locomotives required for the handling 
of ships will necessarily vary in accordance with the tonnage 
to be hauled, but it is contemplated that as a rule four 
locomotives will be needed for each ship. Two of these will 
be ahead, one on each side of the canal, for towing pure and 
simple, while the other two will be astern, one on each side 
of the canal as in the case of the hauling locomotives, their 
function being to keep the ship in the middle of the water- 
wav and bring it to a standstill by back haulage when the 
lock-chambers are reached. The locomotives are to be 
constructed for a speed of 2 m.p.h. while towing, and of 
5 m.p.h. when returning along the outer track to pick up 
a new load. The speed of the slip drum when towing will 
be 10 ft. per min., and when idle 200 ft. per min. The motor 
equipment comprises two 75 h.p. motors running at 500 
r.p.m., for driving units; one 7} h.p. motor operating at 
1290 r.p.m. for the slin drum at 10 ft. per min. ; and one 
2 h.p. motor, operating at 750 r.p.m., for the slip drum at 
200 ft. per min. The starting torque for each of the 75 h.p. 
motors at ] ft. radius is 1,150 Ibs. 


Electric Heating Appliances. 


The production of electric heat for warming and cooking 
purposes was dealt with in a very practical paper read 
before the Lewis Institute branch at Chicago of the A.I. E.E. 
bv Mr. C. P. Madsen, the well-known engineer of the 
Pelouze Electric Heater Company of that city. Mr. Madsen's 
main point was that the real problems in heating appliance 
construction are the choice of currrent carrying material of 
proper stable physical characteristics and the use of 
insulation able to withstand high temperatures unaffected. 
Practical resistor materials used commercially are of three 
classes: (1? Loose compositions, in which the resistance 
is due to loose contacts between integral particles. Crvptol 
a special crystallized carbon, carborundum and pure silicon, 
are examples of this class. Such heating elements secure 
high temperatures, but are cumbersome and have a large 
factor of variation, presenting an initially high resistance 
when cold, which lowers, admitting more current, as the 
element warms. Such elements, therefore, heat compara- 
tively slowly. The particles are also consumed with use, 
changing the resistance characteristics of the element. in 
time. (2) Chemical precipitates, such as the gold-chloride 
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coating given an insulating surface, in the case of certain 
foreign apparatus. Here the thin deposit forms the resist- 
ance element. (3) Metal wires, including the newer special 
allovs. The low resistance of pure copper makes it bulbs 
to use as resister metal, while it has the further disadvantages 
of melting at 2,200”, oxidizing at. 1,8007, and tending to 
sublime or evaporate above 500°. German silver, despite its 
high resistivitv, has certain. physical objections, Nickel- 
copper and nickel-chromium alloys, appearing under many 
trade names, have proven extremely successful. Nickel- 
steel, on the other hand, has been a sore disappointment. 
An important advantage of nickel-chromium is that it is 
not chemically affected at high temperatures, a slight film 
of oxide being produced which protects it effectively. 
Being black in colour, the oxide assists in radiating the 
heat. Copper-nickel compounds are useful for developing 
large quantities of low-temperature heat. For temperature 
below 300° Mr. Madsen recommended copper-nickel ; 
above this, nickel-chromium alloy. Iron is affected. at 
high temperatures, but is useful in certain applications. 


Importance of Insulation. 


The great desiderata of the moment are marked develop- 
ments and improvements in satisfactory insulating material 
for heating appliance work. At present lava, porcelain and 
mica are successfully used, although all of these are slightlv 
affected in high-temperature service. Mica, besides its 
occurrence in small pieces in nature, has given trouble from 
hidden metallic salts between its lamine, which when 
heated are reduced to metallic form, causing short-circuits 
of live parts. Built-up mica blocks may have the binding 
lacquer evaporated out after use, allowing the mica chips 
to fall apart. Although generally understood to be useful 
as high-temperature insulators, asbestos, glass and water 
glass are worthless, since they become conducting after 
being heated. Heat energy is transmitted away from the 
element in which it is produced by three methods: con- 
duction, radiation and convection. Embedded wire con- 
struction employs conduction ; open wire, conduction and 
radiation: and the suspension type, radiation and con- 
vection. In a toaster of the last-named type, exhibited bv 
Mr. Madsen, the heating elements, reaching a temperature 
of 1,000°, have the lin. expansion in their 4-in. lengths 
compensated by mica springs. A reflector below the heating 
element re-directs all downward radiation upward on to 
the utensil bottom, securing an efficiency of 829, for this 
device, contrasted with the usual efficiencies of 20°, to 
909, of average iron-top disc stoves. The speaker also 
exhibited a copper-top disc stove in which advantage is 
taken of the thermal conductivity of copper to convev 


.heat as rapidlv as it is transferred across the points of 


contact (even 1f few in number) with the irregular utensil, 
following the principle of the soldering tip. This stove 
displaved an efficiency of 68 %. Ileretofore the 
softness and tendency of copper to warp prevented its 
use for dise-stove tops, but the top shown, although 
comparatively thin, was braced rigidly bv a bridge con- 
struction beneath the heating element. In closing, Mr. 
Madsen discussed the manner of carrving on the design of 
heating appliances and spoke of the “ factor of lag" in 
embedded-wire construction, which may allow the actual 
temperature of the wire, accompanied by its resistance, 
to rise, diminishing the current taken below the value 
corresponding to the desired temperature as given in the 
wire manufacturer's tables. 


LONDON TRAMWAYS. 


Several local authorities have not consented to certain 
proposals contained in the London County Council Trams 
and Improvements Bill. The Examiner will have to report 
this to the Standing Orders Committee, whose decision must 
be given before the Bill is read a first time in the House of 
Commons. The road authorities who have not consented 
include those of Willesden, Paddington, Hampstead, St. 
Pancras, Nt. Marylebone, Kensington, Hackney, and 
Islington, The London United Trams Bill, having complied 
with the further Standing Order, has been sent by the 
Examiner for second reading in the House of Commons. 
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Business Notes and News. 


LIGHTING AND GENERAL. 
HOME. 


BEckENHAM.— The Urban District Council has adopted a 
report by the Electricity Committee recommending a scheme 
under which electric cooking and heating apparatus may be 
hired by consumers at a charge of Id. per unit for current con- 
sumed plus 4d. per unit for hiring, subject to a minimum con- 
sumption of 120 units per quarter. The pennv rate is to apply 
from April 1 to September 30, the charge from October to March 
being at the rate of 4d. per unit for the two hours after dusk, 
and ld. per unit for the remainder of the day. Meters will be 
supplied free of rental where electricity for lighting purposes is 
already installed. 

Croypon.—On the recommendation of the Lighting and 
Electricity Committee, the Council has decided, following com- 
plaints of inadequate lighting, to substitute electricity for gas 
in Beaconsfield-rogd, W nitehorse-road, Naxon-road and Talbot- 
road. 

DAvENTRY.— As gas is charged for at the rate of 4s. 7d. per 
1,000 ft. and according to the Mayor (Alderman A. E. Harrison) 
is “ poor gas at that," the Council is making a strong effort to 
secure electric lighting for the town. 

DvBLIN.—At a special meeting of the Corporation, Mr. 
Sherlock moved the adoption of a report from the Electricity 
Supply Committee recommending that the sanction of the 
Local Government Board be asked for a loan of £128,129 for 
the extension of the electricity undertaking. Mr. Sherlock 
explained that £40,000 was needed for new machinery, about 
£54,000 for extension of mains, and £24,000 as provision for 
the purchase of further plant. The present plant capacity was 
6,000 kw. Under the Board of Trade Regulations they must 
keep 1.500 kw. as a reserve. Therefore their available capacity 
is 4.500 kw. Last December they had à maximum demand for 
4,600 kw., and since that time sofne hundreds of new consumers 
had been connected, and agreements have been entered into, 
which they were bound to carry through with the College of 
Science, Richmond Asylum, South Dublin Union, and many 
other large installations. The concern was prosperous and 
progressive. In 1910 they secured 854 new consumers, and 260 
large extensions of existing consumers’ installations showing 
that existing consumers were so satistied with electricity as the 
only modern light that they scrapped their other fittings, and 
extended the use of electricity. Of the 854 new consumers 
730 were for the last nine months of last year. This left 124 for 
the first three months of 1910, whereas, up to last week in 
less than two months of 1911 they had already secured 
143 new consumers. They anticipated from these facts a con- 
tinuously increasing demand, and they were sure that, as elec- 
tricity was the light of the future, it was their business, as prudent 
men, to provide for the demand that must arise. Meanwhile 
their losses had been turned into a profit and the accounts to 
March 31 of this year would show a surplus of £7,000. The 
report was adopted after an amendment to borrow £55,000 only 


and defer the further question for a year had been defeated, 


by 43 to 9. 

FELIXSTOWE.—The Urban District Council have accepted 
the offers of loans of £2,935 at 33°% from the Yorkshire Penny 
Bank, and £250 at 329, from the [Manchester Unity of 
Oddfellows, to enable the Council to carry out its electric lighting 
gcheme. 

Ipswicn.—Mr. H. R. Hooper has held a Local Government 
Board inquiry at Ipswich into the application of the Corporation 
for sanction to borrow £17,000 for the purposes of their elec- 
tricity undertaking. The items making up the £17,000 were :— 
Expended for buildings, machinery, meters, rental, wiring, ete., 
£6,007 3s. 6d. ; and future expenditure, £10,992 16s. 6d., includ- 
ing £5,893 6s. 10d. for mains extensions, and £2.047 12s. 4d. for 
rental, wiring and motors, and arc lamps, ete. Mr. Ayton, the 
Council's Electrical Engincer, explained the system of the 
installation of the electric light in houses on rental or hire- 
purchase terms. In reply to the Inspector he said they had not 
had a single case where a person refused to take over an instal- 
lation in à house when he entered. The Inspector thought the 
installation at the owner's or tenant's expense preferable to that 
at the Corporation’s, but Mr. Ayton replied that it could not be 
done in Ipswich; they had strong competition from the Gas 
Company. The Inspector also thought that 10 years’ borrowing 
for arc lamps for shops was too long, seeing the frequent change 
in lamps. 

MANCHESTER.—At a mecting of the City Council on the 
minutes of the Electricity Committee Mr. J. Billam moved, 
and Mr. Greenall seconded an amendment that no contracts 
should be let to the British Westinghouse Company. ‘Fhe Lord 
Mavor and several councillors protested against Mr. Billam's 
action, and the amendment was defeated by 77 to 17. 

NEWCASTLE. At the annual meeting of the Newcastle and 
District Electric Lighting Company, Ltd., the Chairman, Mr. J. 


B. Simpson, D.C.L., said that the low cost of electric lighting due 
to the use of metal filament lamps had greatly popularised that 
method of illuminating shops, houses, etc., so that they were able 
to report a slight increase in the higher priced units instead of a 
falling off in this part of their business, which had been the case 
during the last few years—that was due both to new consumers 
and a more extended use of the light by old consumers. The 
Newburn Station was vielding better results, and there was 
every reason to believe that with the improvement of trade in 
the district it would further improve this year. ‘They were greatly 
indebted for the successful carrying on of the company to the 
efforts and good management of the engineer and secretary and 
other officials of the company. 

WaALLASEY.—The reserve fund of the Town Council's Elec- 
tricity Account having now reached the statutory limit, and the 
profits allocated in aid of the rates having also reached the limit, 
the Council nas reduced the price of current froin 4d. to 33d. per 
unit. 

WINCHESTER.—The Winchester Electric Light and Power 
Company have lodged a petition in the Private Bill Office of the 
House of Commons praying for a locus to be heard in Select 
Committee of the House of Lords against the Winchester Cor- 
poration ( Electric Supply) Bill. 

York.—-The City Electrical Engineer has suggested to the York 
Electricity Committee the desirability of instituting a system of 
charging for electricity at a fixed annual charge plus so much per 
unit for all current used on premises—a system which, he states, 
is most especially useful and convenient for private houses, the 
main advantages being that it enables a consumer to use his 
existing wiring for either lighting, heating or cooking, and in the 
cases of houses about to be wired, it saves a duplicate system of 
wiring, and one meter only suftices for each consumer. He has 
therefore recommended as follows :-—" (1) That the existing 
rates remain in force; (2) That alternately clectricity be sup- 
plied for domestic purposes where the premises are lighted 
throughout by electricity ; a fixed rental of 10°, of the rateable 
value of the premises plus Id. per Board of Trade unit be the 
charge; the fixed charges to be allocated between the two 
summer and winter quarters in the proportion of one-sixth for 
each summer quarter and one-third for each winter quarter— 
periods of less than one quarter to be paid pro rata." 


OVERSEAS. 


ATLANTA (GEORGIA). — A. company with a capital of 
$10,000.000 has secured a site on which hydro-electric plant 
to furnish 200,000 h.p. is to be erected. The works are to be in 
full operation by the summer of next year. At Tallulah Falls, 
where six generators each developing 5,000 h.p. will be installed. 
Other plant will be erected at Garnesville, Franklin, and other 
points. 

CarceoTTA.—"l'he numbers of units delivered to consumers by 
the Calcutta Electric Supply Corporation, Ltd., during the four 
weeks ended January 27, 1911, amounted to 537.547, compared 
with 482,672 units in the corresponding weeks of 1910. 

CotomBra.—A Consular report from La Guaira indicates that 
a group of capitalists of Caracas and La Guaira have organised 
the Compania Generadore de Fuerza y Luz Electrica (the Power 
& Electric Light Generating Company), with a capital of 530,7508. 
This company is to complete and operate the electric power plant 
at the falls of Mamo, about 10 miles from La Guaira, and to 
operate that in connection with the La Guaira, electric plant 
which now supplies light to several adjacent citics. 

NWEDEN.— With reference to the use of waterfalls in Sweden, 
H.M. Consul at Stockholm (Mr. H. M. Villiers, M. V.O.) reports 
that during the vear 1910 there was a considerable increase in 
the use of Swedish water power. Twenty-one new water power 
stations were finished ready for use. One of these is State 
property, namely, that at Trollhattan, where, up to the present, 
40.000 h.p. has been actually obtained ; the other 20 are private 
property, and represent 63,530 h.p.. including Stora Kopparbergs 
Bullerforsen station. with about 24,000 h p., and two stations 
erected by the Sydsvenska Kraftaktiebolaget with about 10,000 
h.p. Five water power stations also were re-built during 1910, 
giving 7.650 h.p., so that the total supply of hydro-clectrical 
energy introduced into Sweden during 1910 amounts to 111,180 
h.p. According to the “Svensk Export," there are at present 
under construction stations which should produce an additional 
115,000 h.p. Of this amount, 50,009 h.p. is accounted for by the 
State station at Porjus, and the other 65.000 h.p. by seven 
private water power buildings. ‘The development of water power 
in the neighbourhood of Umeii, says the ‘ Board of Trade 
Journal,” has not been realised to the extent that was expected, 
and local complaints explain the delay as arising from somewhat 
severe Ntate conditions. The development is, however, almost 
sure to take place sooner or later, and H.M. Consul suggests that 
British firms taking an interest in the matter should apply for 
further information to the British Vice-Consul at Umea. At the 
same time, firms wishing to obtain details concerning water 
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power development with a view to supplving machinery, etc., 
would do well to communicate with © Vattenrattskommittea, 
Kungliga Vattenfallsst yrelsen, Arsenalsgatan 2," Stockholin. 


TRACTION. 
HOME. 


ABERDEEN. The Tramways Committee of the Town Council 
has decided to adopt the system patented by Messrs. Brown and 
Crosta, of Nottingham, for prolonging the life of the tramway 
rails by inserting removable plates over the joints. Mr. W. 
Dyack, the Borough Surveyor, reported that the plate consists 
of a piece of steel of the same composition as the rail, 4 in. 
thick, and slightly wider than the tread of the rail. The plate 
is dovetailed, and fits exactly into a slot cut out of the rail 
head. The work is done by specially designed. shaping and 
grinding machines driven by electric motors, which take their 
current. from the overhead. wires, and the slot is cut by means 
of high-speed steel cutters. After the plate is fitted in position, 
the operation is completed by levelling up the plate and rail 
head by means of an electric grinding machine. The price 
quoted is 35s. per joint for a minimum of 200 joints, the total 
cost on the trial section to be dealt with being £497. 


LrEps.— At a meeting of the City Council on a minute of 
the Tramways Committee accepting the tender of the British 
Westinghouse Electric and Manufacturing Company, Ltd.. 
for the Morley sub-station plant for the sum of £2,105. Mr. R. 
Armitage, M.P., moved to refer. the recommendation back, 
on the ground that it would be better to have one big station, 
and one standard of electricity instead of two. — Alderman 
Pickersgill seconded. Mr. A. J. Eagle protested that if the 
amenadinent were carried, it would mean a loss to the Morley 
Corporation in interest and sinking fund charges, and cause a 
delay in the running cf the trams. Alderman Tetley thought 
it would be a good thing if they could unify the electricity in 
Leeds, and if they were beginning afresh they might. he agreed, 
have one system instead of two. But to lay a cable along Elland- 
road as suggested would mean 50°, more in cost, and it might 
lie idle for ten or a dozen years, while the capital cost. would 
go up. The amendment was carried by a narrow majority, 
and the minutes in their amended form were then adopted. 


Leicester. The report of the Tramways and Electricity Com- 
mittee of the Town Council shows gross receipts in excess of 
working expenses amounting to £51,117, and after puving interest 
and sinking fund charges of £33,949, a net available surplus of 
£13.734.. During the year the cars carried 29,000,000 passengers 
and took £122,000 in fares, while working expenses were £81.654. 
The report was adopted and the Council decided to issue books 
of 13 penny tickets for Is. 


West Haw.-- The proposal to extead the West Ham tramways 
from the main Barking-road. down Prince Regent s-lane. has 
been approved by the Board of Trade. 


O VERSEAS. 


British Corese Negotiations are at present in progress 
with a group of United States capitalists for the construction of 
an electric railway from Dean Channel to Pear (Rear ?) River. 
The line would be greatly instrumental in developing the 
northern interior of British Columbia. 


HorrsNp.—- The British Consul at Amsterdam (Mr. W. A. 
Churchill) reports that. plans are under consideration. by the 
local authorities and the tramway directors at. Groningen for 
the reconstruction of the Groningen-Zuidlaren. tramway and 
its extension to Annen, Eext, Grieten and Bareveld. [t has 
been suggested that benzine electro-motors should be emploved 
on the hne. The cost of re-eonstruction and extension is esti- 
mated at 440,000 gulden (about £37,000). [t is expected that 
the project. will be decided upon by April. 


Itany.- The “ Gazzetta". publishes a decree. granting to 
Messrs. Andreucci- Allegra. & Company à 50 vears’ concession 
for the construction and working of an clectrie tramway from 
Anzio to Nettuno. The total length of the line will be nearly 
two miles. The “ Gazzetta " also contains a decree granting 
to the " Societa Anonima per Ferrovie Vicinali" a 70 vears’ 
concession. for. the construction. and working of an electric 
ridwav (light) from Rome to Frosinone ma Anticoli, with a 
branch to Frascati, Anticoli di Campagna and Guareino, The 
total length of the li :es is 85 miles, and the cost of construction 
and rolling stock is estimated at 13,800,000 lire. (£552,000), 


Torosto. -It is expected that, by agreement between the 
Dominion Government and the Ontario Government, legislation 
will be adopted both at Ottawa and at Toronto compelling 
steam railways to interchange traffic with electric railways on 
a reasonable basis, This arrangement is expected. to develop 
radial traffic, which has been blocked to a great extent by the 
refusal of the Jarger steam lines to work harmoniously with 
short clectric lines on a through traflic basis. 
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COMPANY MEETINGS AND REPORTS. 
WESTMINSTER ELECTRIC SUPPLY. 


Mr. Edmund Boulnois, presiding at the ordinary general 
meeting of the Westminster Electrie Supply Corporation in 
the absence of Lord Sufheld, said that with the approval of 
the Board of Trade they had entered into an agreement 
with the London Electric Supply Company with regard to 
the supply of electricity in this company’s area. In their 
area over 90", of the consumers were supplied by the 
Westminster Company and less than 10°, by the London 
Company. This double system was very wasteful, for not 
only were there two sets of mains, two sets of stations, and 
two sets of officials to do work which one set of each could 
do equally well, but a great deal of quite unnecessary 
capital expenditure had been caused by consumers changing 
from one company to the other as the whim of the moment 
or the interests of their contractors dictated. All this 
fighting between the two electrical companies was simply 
playing into the hands of their common competitor—the 
gas company —and so they had "* put their heads together ' 
and come to terms. During the past year there had been a 
falling off in the units sold by the Westminster Company of 
nearly 1,500,000, mainly due to the increasing use of the 
metal lamps. Business, however, was increasing. The 
report was adopted, and the proposed final dividend at the 
rate of 10", per annum was agreed to. 


CHARING CRCSS, WEST END AND CITY. 


Mr. W. Fladgate, presiding at the meeting of the Charing 
Cross, West End, and City Electricity Supply Company 
(Ltd.). said that in the West End district the revenue for 
the vears 1909 and 1910 had been prac tically the same, the 
figures being £12431 and £142,675. respectively, The 
other side of the account was more satisfactory, expenses 
which in 1909 had been £79,252 having fallen in 1910 to 
£72,687. Ip the City district the revenue had increased 
from £139,186 to £141,171, while expenses had remained 
almost stationary. In 1909 they had been £82,868, and in 
1910 they were £82,741, but for an increased supply. They 
were trying to get the electric lighting of Holborn. Thev 
night not "xueceed, but would, at any rate, give a good 
account of themselves and show that electric ‘lighting for 
street use was a most excellent system to adopt. 


W. T. HENLEY’S TELEGRAPH WCRKS. 


The accounts show that during the vear 1910 a net profit 
has been made of £77,566. After payment of directors and 
auditors! fees and debenture interest, and making allowance 
for depreciation of buildings, plant. machinery, ete., there 
remains £52,059, making, with €32.395 brought forward 
from 1909, a total of £84,454. The directors have transferred 
£10,000 to the reserve account. have made a reserve of 
£6,394 in respect of Consols and other trustee securities, and 
recommend une payment of a dividend on the ordinary 
shares of 15", free of income-tax, of which an interim 
dividend of 5", ». free of income- -tax, was paid on September 1 
last. These payments will, together with the preference 
dividend for the vear, amount to £57,144, leaving a balance 
of £27,310 to be carried forward. The dividend warrants for 
the ordinary shares will be posted on March 10, 1911. 


—— — ee 


f MERSEY RAILWAY. 

Mr. James Falconer, M.P., presiding at the half-yearly 
meeting of the Mersey Railway Company, said the accounts 
showed a satisfactory rec ord of continued progress a8 
regards finance. The net revenue was £21,073, showing an 
increase of £3.351 in the half vear- or £5,837 for the whole 
of 1910. During the eight vears in which the company had 
adopted electric traction there had been an annual increase 
of about £6,000 1n net revenue. Assuming that during the 
present vear they maintained the rate earned during tle 
half vear, there would be £38,961 available for interest uron 
debenture stocks. The report was unanimously adopt: d, 


—9 


PARA ELECTRIC RAILWAYS AND LIGHTING. 

Sir William Evans-Gordon, presiding at the meeting of 
the Para Electric Railways and Lighting Company (Ltd. ). 
said their traflic revenue had risen. so bie as the tramways 
were concerned, from £156,859 to LETS YO? an incredse of 
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149, ; while the number of passengers carried had grown 
from 16,931,000 to 19,446,000. There was an increase of 
about £15,000 in the expenses, as against an increase of over 
£22,000 in the receipts. The lighting receipts had increased 
from £68,958 to £83,796, an increase of £14,838, or about 
214%. They had connected 825 new consumers to the mains, 
and. on the basis of the 16 c.p. lamp, that represented a 
growth of 30%. Their total earnings had reached £136,880, 
or more than £33,000 above the corresponding figure of the 
previous year. A dividend of 6% %, making 10% ; for the year, 
was declared, and £28,000 added to reserve, £6, 419 being 
carried forward. 


COUNTY OF LONDON. 


The report of the County of London Electric Supply 
Company for the year ended December 31 states that the 
total net revenue, including £3,163 brought forward, 
amounted to £114,093. After deducting Debenture and 
other interest, interim dividends on the Preference and 
Ordinary shares, and placing £20,000 to reserve for depre- 
ciation, repairs, and renewals, there remains £28,195, out 
of which the directors recommend a dividend on the 
Ordinary shares for the half-year at the rate of 6% per 
annum, leaving £1,358 to be carried forward. The units 
sold were 16,985,687, an increase for the year of 2,249,578 
units, or over 1595. It is proposed to increase the company's 
borrowing powers from £1,000,000 to £1,200,000. 


CITY OF LONDON. 


The report of the City of London Electrie Lighting Com- 
pany states that the net revenue for 1910 was £156.755, 
making with the balance brought forward £182,424. Interest 
on loans and Debenture stock, etc., absorbed £34,516, and 
£1,407 has been transferred to Debenture stock premium 
redemptior. account, £251 to leasehold redemption account, 
interest, and appropriation, £369 to staff superannuation 
fund, and £45,000 has been placed to reserve, leaving 
£100,790 available for dividends on Preference and Ordinary 
shares. "The directors recommend a dividend of 8s. per 
share, less tax, making 14s. per share for the year, or 7%, 
and to transfer £4,000 to dividend equalization account, 
leaving £27,657 to be carried forward. 


NEWCASTLE ELECTRIC LIGHTING. 


Mr. J. B. Simpson, D.C.L., presiding at the annual 
general meeting of the Newcastle and District Electric 
Lighting Company, Ltd., said the net profit amounted to 
£23,117, as compared with £22,115 for 1909, an increase 
of £1,002. That profit would assuredly have been greater 
but for the bad effect of strikes and lock-outs in the dis- 
trict. For the month of January this year their profits 
had been considerably more than at the end of January, 
1910, and generally the outlook was better. The demand 
for electrical energy both for lighting and power purposes 
continued to increase, and during the next few weeks, in 
addition to other installations, à large colliery pumping 
plant will be coupled to the company's mains. A dividend 
at the rate of 3", per annum was declared, and on the 
motion of Mr. Arthur Scholefield, seconded by Mr. W. H. 
Knowles, Colonel Wm. M. Angus, C.B., and Sir Charles S. 


Milburn, Bart., were re-elected directors of the company. 


WASTE HEAT AND GAS ELECTRICAL GENERATING 
STATICNS. 

The directors report that the profits earned by the com- 
pany during the year, after deducting administration 
and other expenses, amount to £21,914 ; out of this 
sum the directors have transferred £7,000 to reserve 
account (making the amount £13,000), leaving a balance of 
£14,914. To this is added £43,603, brought forward from the 
previous year, making a total of £18,517. "The directors 
now propose a dividend at the rate of 894. as against 795 
for the previous vear, which will absorb £12,410, leaving a 
balance to be carried forward of £6,047 15s. 2d. 


HARROW ELECTRIC LIGHT AND PCWER. 

Mr. G. W. Spencer Howes, presiding at the fifteenth 
annual general meeting of the Harrow Electric Light and 
Power Company, Ltd., said that during 1910 there had 
been 86 new consumers, representing 3,308 additional 


lamps. The output of energy, notwithstanding the 
economies effected by the metal filament lamp, was 421,561 
units, as compared with 410,276 in 1909. A dividend on 
the Ordinary shares of 5% was declared. 


NOTTING HILL ELECTRIC LIGHTING. 


Separate meetings of the holders of the ordinary prefer- 
ence, the ordinary, and the founders' shares of the Notting 
Hill Electric Lighting Company were held on Tuesday. Sir 
William Crookes, who presided, outlined a scheme of arrange- 
ment between the company and its shareholders whicb, he 
sald, had been promoted with a view to bringing the capital 
of the company into line with that of neighbouring electric 
lighting companies, and thus facilitating amalgamation, 
which had been contemplated by recent Acts of Parliament 
affecting the electric lighting of London. The Board 
thought that amalgamation would effect considerable 
savings in many directions, and thus enable increased 
dividends to be paid. The scheme retained all the existing 
rights of the founders’ shareholders without in any way 
taking anything from any of the other shareholders, and 
would at the same time, by turning those shares into 
ordinary shares, bring the capital on a par with that of the 
neighbouring companies. A resolution approving the scheme 
as submitted was passed by the requisite majority of the 
three meetings. 

At the annual meeting held subsequently, Sir William 
remarked that the revenue account was the most satis- 
factory since the formation of the company 23 years ago. 
There was a balance of profit to be divided between the 
shareholders, after providing for depreciation, renewals, 
etc., of £12,905, compared with £11,608 for the previous 
year. A further £3,000 had been added for 1910 out of the 
profits (the same as in 1909) to the depreciation, renewal, 
and reserve fund account, and after allowing for the loss 
on the sale of old meters, there remained a balance to meet 
future renewals and depreciation: of nearly £35,000. The 
increase of houses connected, which numbered 232 during 
the year, was the largest for many years, and the dividend 
of 8°, was a record in the history of the company. Their 
prospects appeared to be bright. 


CHELSEA ELECTRICITY SUPPLY. 


Sir Irving Courtenay, presiding at the annual general 
meeting of the Chelsea Electricity Supply Company, Ltd., 
said 1t was a pleasure for the directors to be able to recom- 
mend the slightly higher dividend of 5?5.for the year, the 
more so as it was fully earned. The gross revenue showed 
an increase of £2,300, while the costs were only £500 more. 
The net revenue was £16,457, which enabled them, after 
paving 595, to carry forward £2,298, or £936 more than the 
amount brought forward. The steady increase of revenue 
from year to year was gradually neutralising the adverse 
circumstances, the effect of the metallic filament lamps had 
been partially overcome, and the issue of fresh capital had 
not been necessary for several years. 


METROPOLITAN ELECTRIC SUPPLY. 


The report of the Metropolitan Electric Supply Company 
for the year states that the gross revenue amounted to 
£172,136, as compared with £174.367 and working expenses 
to £18, 282, as compared with £79,847. The balance at the 
credit of the revenue account, before providing for depre- 
clation, is £94,454. The directors have set aside £15,000 as 
an addition to the depreciation and reserve fund, carrying 
to the credit of the net revenue account £79,454. This sum, 
with the balance brought forward, etc., makes a total of 
£91,661, and after deducting interest on debenture stocks 
and loans, dividend on perference shares, and other charges, 
there remains £47,271. To this the directors have added 
£3,500 trom the undistributed balance of the Marylebone 
purchase money, and recommend a further dividend at the 
rate of 6°% per annum on the ordinary shares, making a 
total distribution for the year of 5?,, leaving £771 to be 
carried forward. 


The revenue of the Scarborough Electric Supply Company 
for 1910 was £11,240, and the net profits were £2,915 after 
applying £1,000 to depreciation, while £851 was brought 
forward. A dividend of 395 (free of income-tax) is proposed, 
carrying forward £766. 
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Electrical Contractors Section. 


Contracts Open and Accepted, and Business Prospects. 


yO"PExOIZ. 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.C. 


CONTRACTS. 


-a  — ~o 


P: INTYPRIDD URBAN DISTRICT COUNCIL. 


ELECTRIC LIGHT AND TRAMWAYS DEPARTMENT. 


The above Council invite Tenders for the supply of the 
following Stores and Materials for the year ending March 31, 
pus 

Installation Stores and Sundries. 
Cables and Small Wires. 

Tramear and Overhead. Equipment. 
Glass, Globes, ete. 

Insulating Materials and Varnishes. 
Meters. 

Uniform Clothing. 

Particulars end form of tender. may be obtained. on 
application to the Electrical Engineer, Generating Station, 
Treforest, Pontypridd. 

Tenders, on the prescribed. form, sealed. and. endorsed 
"Tender for " (as the case may be) must be 
received by the undersigned on or before Tuesday, March 14, 
Ist. 

The Council do not bind themselves to accept the lowest 
or any tender. 

J. COLENSO JONES, 
Clerk to the Council. 
Municipal-buildings, Pontypridd. 
February 27, 1911. 


os AND COUNTY OF KINGSTON-UPON-HULL. 
ELECTRICITY DEPARTMENT. 


The Electricity Committee of the Hull Corporation are 
prepared to receive Tenders for :— 

CONTRACT 70—Two 2.000 kw. Turbo- Alternators. 

Form of Tender and specification fot the above mav be 
obtained on. depositing the sum of One Guinea with the 
City Treasurer, 1. G. Milner, Esq., Town Hall, Hull, for 
each copy required, such deposit being returnable on receipt 
of a bona-fide tender. 

Tenders, sealed and endorsed. * Turbines,’ are to be 
addressed and delivered to the Chairman of the jectricity 
Committee, Town Hall, Hull, by not later than noon on 
Tuesday, March 28, 1911. 

The Corporation do not bind. themselves to accept the 
lowest or anv tender. 

Any further information may. be obtained from the 
undersigned. 


Dv Order, H. DELL, 


City Electrical. Engineer. 


Sculeoutes-lane. Hull. 
March 7, 1911. 
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NATU SIDES BOROUGH OF HAMMERSMITH. 


The Borough Council invites Tenders for the supply of— 
(a) High and Low Tension Switchgear. 
(b) Air Cooled Static Transformers. 

Copies of specification, forms of. tender, and further 
particulars can be obtained on application to Mr. G. Gilbert 
Bell, Engineer and Manager, Electricity Works, 85, Fulham 
Palace-road, Hammersmith, W. 

Sealed and. endorsed. Tenders, addressed to the under- 
siuned. must be delivered at the Town Hall not later than 
4 pan. on Wednesday, March 20, 1911. 

The Council does not bind itself to accept the lowest or 
any Tender. 

H. THOMPSON, Town Clerk. 
Town Hall. Haminersmith. W. 
March 7, 1911. 


CONTRACTS OPEN. 
HOME. 


BECKENHAM.-— The Urban District Council invite tenders for 
the supply of electricity meters. Mr. J. E. Tapper, Electricity 
Works, Churchtield-road. March 20. 

Desis. The City Corporation invite tenders for the electric 
lighting of the Great Brunswickestreet. Publie Library. City 
Electrical Engineer. March 16. 

EccrEs.— The Corporation invite tenders for the supply of 
one 500 k.v.a. reciprocating steam engine, and alternating 
current generator and exciter. Mr. H. W. Angus, Electricity 
Works. March 20. 

KETTERING- The Urban District Council invite tenders for 
extension, engine and dynamo, 315 kw. set, and mixed pressure 
steam turbine, direct current. generator and condensing plant, 
450 kw. set. Mr. J. Bond, Clerk to the U.D.C.. March 20, 

KiNcsTON-UCPON-llvrL. The Electricity Committee of the 
Hull Corporation invite tenders for two 2,000 kw. turbo-genera- 
tors, See Official Notice. March 28. 

KrNDAL.- The Corporation invite tenders for supplying and 
laving an underground feeder. Mr. J. A. Barnes, Electrical 
Engineer. March 14. 

Loxpon.- The Bengal and North-Western Railway Com- 
pany and the Rohilkhand and Kumoon Railway Company invite 
tenders for one 20-ton, one 10-ton, and one 5-ton clectric cranes, 
Particulars from the London Offices, 237, Gresham House, Old 
Broackstreet. March 14. 

Loxpos. H.M. Commissioner of Works and Public Buildings 
invites tenders for the erection of electric bell-hanygers. Work 
for 3 veurs, Particulars from H.M. Othee of. Works, Storey’s 
Cate, NW. March 21. 

Loxpon..--The London City Council invite tenders for an 
electrical installation at the Trade School for Girls, Belvedere- 
place, Borough. Mr. Maurice Fitzmaurice, C.M.G., County Hall, 
Spring-gardens. March 15. 

MiucaTE. -The Corporation invite tenders for the electric 
lighting for the new Pavilion and other buildings at the Fort, 
240 volts d.c... Mr. E. A. Borg, Borough Surveyor. March 22. 

M A\RYLEBONE.— The Borough Council invite tenders for a 
year s supply of carbon brushes, installation accessories, under- 
ground cables, cast-iron pipes, ete, oils, house cables, rubber 
goods, and insulating materials, wall and window cleaning. 
disconnecting boxes, house service cut-outs, underground joint 
boxes, and meter boards, Mr. J. Wilson, Town Clerk. March 15. 

NogwicH.-. The Electricity. Committee of the City Council 
invite tenders for the supply and erection of a station battery, 
motor-driven booster, regulating apparatus. and switchboard. 
Mr. F. M. Long, City. Electrical Engineer. March 13. 

Ponryeripp. The Urban District. Council Electrice Light 
and ‘Tramways Department invite tenders for the supply of 
installation stores and sundries, cables and small wires, tram- 
car and overhead equipment, ete. (See Official Notice.) Particu- 
lars from the Electrical Engineer, Treforest, Pontypridd. Date, 
March 14. 

York. -- The Corporation. invite tenders for the supply. 
lelivery, and erection, at the Eleetric Generating Station, of 
me T0000 kw. steam turbo-generator and condensing plant; 
transformers and switchgear; one owater-tube boier, feed 
pumps, and pipe work. City Electrical Engineer, March 14. 


~ 
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CONTRACTS OPEN. 
OVERSEAS. 

CaLGarY.—The Imperial Trade Commissioner for Canada 
(Mr. R. Grigg) reports that tenders are invited by the City Com- 
missioners of Calgary for the supply of a 1,500 kw. turbo- 
generator set with condenser, etc. ; one 100 kw. exciter; and 
three 1,000 k.v.a. single-phase transformers, 12,000 to 2,300 
volts, with switching gear, ete. Tenders are to be sent to the City 
Commissiorers, Calgary. A deposit of 29, of the value of the 
offer must accompany each tender. Copies of the specifications, 
together with e drawing, may be seen by British makers at the 
Con:mercial Intelligence Branch of the Board of Trade, 73, 
Basinghall-street, London, E.C. Date, March 22. 

JoHANNESBURG.—erzders are invited by the Rand Water 
Board, Johanresburg, for the supply of high lift centrifugal 
pumps, generating and condenser sets, transformers, poles, 
insulators, copper wire, etc., and about 29,500 ft. of 16 in. and 
29,500 ft. of 18 11. steel pipes and speciais. Nealed tenders are to 
be sent to the Secretary, Rand Water Board, Corner House, 
Johanr.pesburg. Early delivery ad (where this is to be done by 
the contractor) erection are urgently desired of all materials and 
plant to be supplied and erected. It is practically necessary for 
tencerers to have local representatives. A copy of the specifica- 
tion, together with drawings, may be seen by British coatractors 
at the Commercial Intelligence Branch of the Board of Trade, 
73, Basinghall-street, London, E.C. Date, April 3. 

MELBOURNE.— leaders are invited bv the municipal authori- 
ties of Melbourne for the supply of a battery of accumulators 
with boosters and switchboards. Sealed tenders, marked ** ‘Tender 
for Electricity Works," are to be sent to the Agents to the 
Melbourne Council, Messrs. Mellwraith, McEacharn & Company, 
Billiter-square Buildings, London, E.C. A deposit of 219, of the 
value of the offer will be required with each tender, to be in- 
ereased by the successful tenderer to 5°, of the accepted contract 
price. Copics of the specification and drawings may be obtained 
from Messrs. Mellwraith, McEacharn & Company, at the above 
address, on payment of £l ls., returnable upon receipt of a 
bona fide tender. May 8 

MELBOURNE. —Te:zders are invited by the Deputy Postmaster- 
Gereral, Melbour. e, as follows :—(1) For the supply of telegraph 
and telepboze material (Schedule No. 460). (2) For the supply of 
5,000 jointing sleeves for use with galvanised iron line wire, 
weighing 100 Ibs. per mile (Schedule No, 437). (3) For the supply 
of 175 miles of lead covered, paper insulated, telephone cable, and 
717.000 paper sleeves (Schedule No. 466). (4) For the supply of 
two or three light commercial type, petrol-driven motor cars 
(Schedule No. 455). A deposit of 594 on the first £1,000, and of 
21*,, on the amount above that sum, will be required with each 
tender. Local representation is necessary. For copies of the 
specifications and ferres of tender in regard to each of the 
foregoing contracts, application should be made to the High Com- 
missioner in London for the Commonwealth of Australia. 72, 
Vietoria-street, 8.W., where also preliminary deposits may be 
paid. Dates (1) April 19; (2, 3 and 4) April 25. 

SOUTH AUSTRALIA.—For the Postmaster-General's Depart- 
ment : (1) For the Adelaide General Post Oftice, 5 motor genera- 
tors and one switchboard ; (2) three sections of switchboard, 
common battery, multiple and other equipment, to increase 
capacity from 3,840 to 5,760 lines. Date: (1). April 19; (2), 
June 14. 

VicTORIA.—Postmaster-General's Department: (1) For the 

Bendigo Post Office, 11 sections of a branching, multiple-magneto 
lamp-signalling switchboard; 10,000 telephone protectors ; 
(2) 101 miles of telephone cable, lead covered, paper insulated ; 
(3) for the Ballarat Post Office, 12 sections of a branching, 
multiple-magneto lamp-signalling switchboard. ^ Particulars 
x the Commonwealth Offices, Victcria-street, Westminster. 
Date: (1), March 7; (2), April 4; (3), June 14. 
P WESTERN AvsTRALIA.-—For the Postmaster-General's Depart- 
ment: Supply and delivery of one common battery switchboard 
for the Perth Central Exchange, consisting of two junction 
seven subscribers’, four-end, two-cable turning and two-cable 
storing sections, together with all necessary frame racks, power 
plant, and all associated apparatus. Particulars of the High 
Commissioner, London. April 18. 


CONTRACTS ACCEPTED. 


RicHMOND (Surrey).---Replacing gas by electric light and 
filling 24 100-c.p. metal filament lamps. Messrs. Beard & Com- 


Bric 
Messrs. F. Smith & Company, Sheffield ; 66 gear e and 114 
pinions, Messrs. A. Wiseman, Ltd., Birmingham, £223 'is.; 
overhead line materials, ‘Tramways Supplies, Ltd., Leeds, 
£23 4s. 9d. 


CHELTENHAM.—Switchgear for Electricity Committee, Electric 
Construction Company. Ltd., £228 15s.; motor generator, 
Pheenix Dynamo Manufacturing Company, Ltd., £601. 


CroyDON.—Five new cars for Corporation's tramway service. 
Car bodies, Brush Electrical Engincering Company, Ltd., £225 
per car; trucks, Brush Electrical Engineering Company. Ltd., 
£59 10s. per car; electrical equipment, British Westinghouse 
Company, Ltd., £239 per car. 


DanriNGTON. — Electric lighting of new schools in Kendrew- 
street, Messrs, Cox-Walker, Darlington. 


Hvrr.—Operating machinery in connection with the electri- 
fication of Sculcoates Bridge. Nir W. G. Ar mstrong- -Whitworth & 
Company, Ltd., Elswick, £2,179 13s. 7d. 


NOUTHEND.-—New storage battery room for Corporation, 
Brush Electrical Engineering Company, Ltd., £1,695; four new 
tramcar bodies, Peckham Truck Company, Ltd., Peckham, S.E.. 
£244 per car; alterations to four car trucks, Peckham Truck 
Company, Ltd., £127. 


ToowooMBA4 (Queensland).---Fhe D.P. Battery Company 
have secured the contract for supply of battery with automatic 
reveraible booster and switehboard. 


WaLLASEY.—Five new cars for the Council's tramway system, 
Brusn Electrical Engineering Company, Ltd., £664 per car. 

WIMBLEDON.— Electric lighting and heating of St. Peter's 
Church, Messrs. Strode & Company, London. 


OPENINGS FOR TRADE. 
Plant, Wiring, Fittings, Accessories, etc. 


TOWN, COUNTY, AND URBAN COUNCILS. 

Accrington: Alterations to 400 kw. motor alternator which 
is required to generate extra high-pressure current at 6,600 
volts; also one 200 kw. extra high-tension synchronous alter- 
nator. 

Birkenhead : 
Works. 

Derby: "Transformer kiosks and extensions of cable for 
Electric Lighting Committee. : 

Folkestone: Electric light installation on Marine Parade, for 
the Council. 

Hastings: Electric lighting of the Borough Sanatorium. 

Liverpool: Extension of electric mains, at a cost of £25,000 
(approx.), and new tramcars, to cost £10,000 (approx.). 

Wednesbury: Extension of electric mains to Newtown, to 
cost £480 (approx.). 

Bracknall: New offices for Rural District Council. 

Monmouthshire: School at Ynysddu ; extensions to County 
Intermediate School, Tredegar; extensions to Council School, 
Pengam. 

Woking : County Police Station in Woodbridge-road. 


Steam turbine at the Council's Electricity 


GENERAL. 


Broughton Ferry : New Masonic Hall. 
Boreham Wood : Baptist Memorial Church. 
'oulsdon : Wesleyan Methodist Church. 
Chadsmoor: Primitive Methodist Church. 
Consett: King Edward Memorial Hospital. 


Edinburgh: Scottish Established Church ; new Church for 
Nt. David's, Viewforth. 
Liv ersedge e: Three-storcy Factory, for Messrs. J. W. & F. N. 


Priestley, Ltd. 
New Battrav: United Free Church ; new Church to seat 
400, and Hall to seat 200, 
Sheffield : United Methodist Chapel, Nether Green, Broomhill. 
Sunderland : Electrie Theatre in Silksworth-row. 


pany. £50. 


EST eS 


IL 


i8 THE 


RICINAL 


Ps Dod ua 
ee i 


EPARATOR 


FOR EXHAUST STEAM 18 THE MOST 


J ATISFACTORY 


LIST OF EMINENT USERS AND CATALOGUE FROM DEPT. 2, THE BAKER OIL SEPARATOR CO., LTD., HUNSLET, LEEDS. 


THE ELECTRICAL 


ENG INEE R, 


MARCH 269 


— a e 


IO, IOII. 


PUBLICITY SECTION. 


In this Section of “ The Electrical Engineer” we give Publicity to New Inventions and Specialities. 


The ** Kalkos ” Switch. 


Since we last referred to the new airtight and watertight 
" Kalkos “` switch made by the Sun Electrical Company, 
Ltd.. of 118-120, Charing Cross-road, London, W.C.. some 
remarkable tests have been made of this new device. In 
one case, after the switch had been made to make and break 
5 amperes at 200 volts 10,000 times, the faces of the contact 
dises remained perfectly clean and bright. In another case 
a current of 3 amperes was broken 40,000 times, and the 
switch gave no more sign of wear than others which had 
not been in use, the contact surfaces remaining unaffected. 
No better evidence could be afforded of the soundness of its 
mechanical construction. Moreover, switches exposed to 
the effects of steam and damp came equally well out of the 
ordeal, betraying no sign of deterioration. As already 
mentioned in our previous notice, all current carrying parts 
are enclosed in a porcelain well, and it is impossible, there- 
fore, for any live metal to come into contact with the 
switch cover, while when breaking circuit with the switch 
carrying its full capacity of 5 amperes, there is no risk ot 
an arc being drawn and set. up between the terminals and 
earth. The screws of the terminals are so protected by 
porcelain that even when right out they cannot touch the 
box or cover. The terminals can be tightened up with the 
switch placed in box, there being channels in the porcelain 
to admit the use of a screw driver. Another important 
feature is that the dolly is effectively earthed to the svstem 
only when the cover is screwed into position, but is always 


automatically earthed as soon as the cover is fixed, there |, 


being no conuections to make. The contact arm is enclosed 
in marmorite, which effectively insulates it from the 
operating mechanism and also places an insulated barrier 
between the poles of the switch when the circuit is broken. 


The ** Cherry-Bush " Rotary Engine. 


Some noteworthy new features are presented bv the 
* Cherry-Bush " rotary engine, illustrated on this page. 
The ergine, which is the invention of Mr. W. Robbins 
Cherry and Mr. John Bush, of the Auto-Controller & Switch 


Company, of Simplex Works, Vienna-road, Bermondsey, 
N.E., consists of a rotor which rotates in a evlindrical 
chamber, in the upper part of which is a projecting part 
against which the rotor bears, which forms a seal to prevent 


CABLES. 


steam passing. On both covers of the engine are fixed ring 
cams which engage slots in the vanes, so that as the rotor 
rotates the vanes are drawn inwards in order to pass the 
seal and then pushed out again to take the steam pressure. 
The steam is admitted through one or other of the two 
ports on either side of the seal by a valve operated by hand 
at the top of the cylinder. By inerely moving this valve the 
engine can be started, stopped and reversed without link 
motion. The steam pressure is always acting at a leverage 
equal to the distance of the vane from the centre of the 
rotor. Thus there is alwavs one vane taking the pressure, 
and there are no dead centres, as is the case with the 
reciprocating. engine, and no energy is wasted in driving 
cranks, eccentrics, connecting rods and valves. 

The Cherrv-Bush. engine differs from the turbine in that 
the former uses the pressure of the steam, whereas the 
latter derives its energy from the speed of the steam. It 
differs from other rotary pressure engines in that with the 
new engine the rotor is alw avs concentric with the cvlinder ; 
there is no counterbalancing pressure to reduce the 
efficiency, ‘and, moreover, the engine is simple in con- 
struction, only three working parts being employed and no 
springs or the like. In testing a single cvlinder 44 in. in 
diameter and 2 9-16 in. wide (weight 22 Ibs.) this engine 
gave 2:01 b.h. p. with a boiler pressure of 87 lbs. and at 
665 r.p.m. The i.h.p. was 2-02, and the efficiency practically 
100°,. The weight of the steam was considerably less than 
one-half that. used by a corresponding reciprocating engine. 


An [Introduction 


The British Westinghouse 
Company have just placed on 
the market a new type of 
direct-current watt-hour meter, 
for two or three-wire circuits. 
They are accurate at all loads, 
and have either cyclometer or 
clockface dials. Please write 
for further particulars and for 
New Catalogue to the Supply 
Department 


MCAlestinshouse 


Manchester 


WANTED TO PURCHASE. 
Second-hand and S-rp us Stocks of 


ELECTRIC CABLES AND WIRES 


Ol every desciiption and size 
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Starting with a cylinder of the size mentioned above and 
using the steam expansively through six cylinders and a 
condenser the maximum consumption of steam is 5 lbs. per 
b.h.p. per hour. Compared with a minimum of 15 lbs., 
which is the best obtainable with turbine or reciprocating 
engine, this shows a saving of at least two-thirds steam and 
fuel. Employing a cylinder larger in diameter than the 
above considerably better results can be obtained. 


The “Sun” Turbo Pump. 


We have received from the “Sun” Patent Evaporator 
Company, Ltd., of Tower-buildings, Water-street, Liver- 
pool, details of their patent turbo pump, of which an 
illustration is given on this page. A completely new depar- 
ture from existing practice, the " Sun " turbo-pump, it is 
claimed, wholly eliminates all the ordinarv pump troubles. 
An entirely novel point in its construction is that the bod y- 
casing is lined throughout its length with a renewable bush 
or liner, made of special hard cast iron or bronze, according 
to the conditions of working. This liner is machined 
internally and externally to a standard guage and contains 
the guide ports or openings. It can be withdrawn and 
replaced, by simply removing the end cover, without dis- 
turbing the casing, or feed and delivery pipes. The im- 
pellers are cast solid from a special mixture of bronze. and 
are mounted on a high-grade steel shaft, which runs in 
bearings of great length, specially designed for high speeds. 
Neither water nor grit can enter the bearings, and a pro- 


longed life is thereby secured. The form of impellers and 
guide ports is the result of extended test under actual 
working conditions, and the minimum of surface is presented 
to the action of gritty or muddy water. Another special 
feature is its ability to deal perfectly with high temperature 
feed water in boiler supply. The use of the “ Sun ” ejector 
dispenses with the fist stage suction impellers which are 
necessary in other pumps. The special advantages claimed 
are absence of shock, simplicity of regulation, ability to 
feed water of any temperature, the absence of valves, easy 
drive, small space occupied, exceptional durability, economy 
in power (the power required is 20 to 50% less than for 
equal capacity plunger pumps) and extremely low cost of 
up-keep. The “ Sun ” turbo-pump should be of especial 
value in mines where bad or gritty water has to be dealt 
with, but it is of course adaptable to every variety of 
purpose, and the manufactuerers will be pleased to submit 
complete specifications to inquirers sending details of 
working conditions. , 


Safeguarding the Operator. 


We lave received from the General Electric Company, 
Ltd.. of 67, Queen Victoria-street, London, Manchester and 
Birmingham, a new list giving prices and details of a new 
range of electric lighting accessories and switchgear which 
have been especially designed by the company to comply 
with the latest Home Office Regulations (Form 928, 
February, 1911). These rules provide that all parts liable 
to be touched shall be supplied with handles, shields, or 
covers of insulating material, and that all such parts that 
do not carry current shall be efficiently earthed. Special 
attention is drawn to a shielded fuse holder, illustrated in 
the list (No. 8.942), in which the official recommendation 
that terminals of fuse boards and bus-bars should be re- 
cessed or ranged so that they cannot inadvertently be 
touched by the operator, bas been very effectively carried 
out. In regard to wall-plugs also the General Electric 


Inspector of Factories, that the plug should be made in 
the form of a hand shield, and that the wire should be 
brought in at the side, so that the hand does not touch 
the flexible when inserting or withdrawing the plug. thus 
rendering personal injury impossible, even though the plug 
may be inserted on a dead short. In these plugs the flexible 
cord is not bent at right angles on entering plug top, as 
in almost every other type, neither is it possible to with- 
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G.E.C. SHIELDED FUSE-HOLDER. 


draw the plug by pulling the flexible cord. The plug can 
only be withdrawn by using the handle protected by the 
shield. All parts are interchangeable and made to limit 
gauges. The socket tubes are fixed to the terminal plates 
by a new and improved method, giving additional contact 
surface and ensuring permanent and perfect contact under 
all conditions. The terminals are of ample dimensions, and 
the complete plugs are guaranteed permanently to carry 
currents far in excess of their rated capacities. 


G.E.C SHIELDED WALL-PLUG. 


The same list also illustrates a range of ironclad wall- 
plugs of factory, dock, workshop and maritime patterns, 
all similarly safeguarded, as well as a series of insulating 
shields, Home Office patterns of s.p. cut-outs, house-service 
cut-outs, and Salford switches for circuits up to 600 volts. 
A new patent detachable ceiling rose 1s also illustrated, 
which presents new and valuable features. In this rose the 
removable cover carries the flexible, and also the fuse 
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terminals when the latter are required. The wiring can 
therefore be efficiently and expeditiously carried out at 
the workshop or bench, and the ceiling rose cover, flexible 
and lampholder put into position by a half-turn in a few 
seconds. The terminals in the base are so arranged that 
it is quite unnecessary to cut the main cables which pass 
straight through. No pull on the flexible can dislodge the 


Company has carried out the suggestion of the Chief | cover. 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “ Electrical Engineer.” 


Cooling Dynamo Electric Machinas. 


ALLGEMEINE EGEKTRICITATS (GESELLSCHAFT, 
The machine has inlet and outlet chambers for a 


14863. —1910. 
Berlin. 
cooling medium. 
formed bv securing distance pieces between the bundles of 
Jamin in such à manner that. they form iniet. and out let 
passages, one passage for each chamber. The cooling 
medium is through channels formed in the lamin. The 
resistance to flow of the cooling medium is the same in each 
passage, 


Central Energy Signalling Systems. 


16334.—1010. A. GorpsTEIN & C. Poor, New York. The 
system comprises a line circuit, a transmitter and a trans- 
lating device. The circuit has means for controlling. the 
transmitter to send signals to line. 
made for preventing abnormal disturbance in the electrical 
condition of the circuit from causing false signals to be sent 
through indepeadently controlling the transmitter. 


Sparking Gaps for Producing High Frequency Oscillations. 


16371.— 1910. S. EISENSTEIN, St. Petersburg. The sparking 
gap comprises a number of mutually insulated. plate elec- 
trodes mounted on a single rotatable shaft. Point electrodes 
are directed against the edges of the plates, and connections 
are made according as the feed current is a continuous 
current or an alternating current. The arrangements permit 
the use of a high current energy. 


Operating Points and Switches on Electric Tramways. 


19619.—1910. P. Barr vure, Herstal. According to this invention 
the trolley wheel is made to control a device which carries 
contacts so arranged as to cause a switch point controlling 
electromagnet to be energised by the whole of the line 
current whilst the device is in one position, and so that 
both terminals are insulated when the device is in another 
position. 


Electric Circuits for Railway Signals. 


20326.--1910. SrEMENS & HALSKE, MG, Berlin. -These electric 
circuits for railway signal currents are so arranged that the 
signal releasing current flows through the leads used. for 
locking the points, and corrects in definite order the correct 
setting of the points of a route before locking them. The 
line clear signal cannot be given until the points are locked. 


Water and Air Tight Elbow Joints for Electric Conduits. 


20425. -1910.) Stemens Bros. & Company, Lro., & H. F.W. 
In£r AND, Westminster, N.W. The cone plugs of the elbow 
joints are channelled for the insertion of the electric con- 
ductors. By this arrangement the joints can be turned 
through almost a complete circle in either direction without 
damaying the conductors, which are only subjected to a 
sinall twist, 


Contact Breaker for Internal Combustion Engines. 


22040.—— 910.  UsTERB & Hermie, Durlach. This contact 
breaker has a lever attached to a bent leaf spring which 
mover at right angles to the plane of rotation. The lever 
carrying the contact part is secured to the leaf of the spring 
remote from the fixed cam. The other leaf of the spring is 
clamped in the casing. 


Determining the Presence of Current In Alternating Current 
i Apparatus. 


22224.—|91]10. SrEMENS & Haske, A.G., Berlin. In order to 
indicate the presence and direction of the equalising currents 
in alternating current machines, the primary coils of the 
current. transforiner are inserted in series. between. the 
common busbar and the circuit of similar phase in each 
transformer, while the secondary coils are. connected in 
series with one winding of the phase difference indicator 
of that generator. The other winding of the phase instru- 
ment is traversed by the resultant current due to the sum 
of the separate currents dowing in the secondary coils. 


Electric Contact Devices for Use with Moving Conductors. 


24911.— 1910. W. G. HovskEErER, Philadelphia. This contact 
device comprises a block which has two apertures. The 
larger of the apertures is located in the bottom of am 
annular recess surrounding the smaller aperture. The con- 
ductor passes through the smaller aperture. The apertures 
and the cross passage connecting them contain mercury. 
The invention is an improvement on Patent 7332.— 
1910, recently noted in these columns. 


Electrical Current Transformers. 


25732.--1910. SIEMENS & Haske, A.G., Berlin. The primary 
winding of the transformer is insulated from the secondary 
winding by means of evlinders of insulation stepped down 


A path between the two chambers is, 


Special provision ir ` 


at the outer edges and arranged side by side. The evlinders 
consist of concentric lavers of insulating material and a 
layer of metal concentric with and between one or more 
of the concentric lavers of insulation, Fach cylinder is 
surrounded by a ring-shaped iron core which carries. the 
secondary winding. 


Emergency Braking Devices. 


29089, 1910. ALLGEMEINE ELEKTRICITATS GESELLSCHAFT, 
Berlin. One or more electrically closed press button switches 
are arranged in the passenger compartment of the train. 
When one of these is pressed the motor circuit is auto- 
matically broken. 

Reversing Polyphase Electric Motors. 

286601. L910, NIEMENS NCHUCKERTWERKE, Coum b. H., Berlin. 
This method of reversing the direction of rotation of poly- 
phase motors consists. in interchanging the connections 
between the motor winding and supply mains at à moment 
when the current in the connections to be interchanged are 
of equal value. 


Telephone Recelvers. 


20182.. 18910, Av TOM TIC. Er£cTic Company, Chicago. The 
receiver has no permanent magnet, but comprises an electro- 
magnet which has one pole in the form of a central core 
and the other pole in the form of a member arranged 
symmetrically with respect to the core. An energising 
winding is arranged on the central core. 


Electric Oscillatory Motion. 


1798.— 1910. Lvru & Rosexs ELELTRISKA AKTIEBOLAG, 
Stockholin, "he. pendulum or other swinging body to be 
oscillated is connected directly or through gearing with an 
induction motor which can be regulated for. supplying 
greater or less energy. 


Electric Oscillating Systems. 
1649. 1910. E. Wirso & W. H. Winsos, Blackheath. This 


apparatus for producing high potential discharges com- 
prises an inductance which has the primary of à trans- 
forming device and a capacity connected in series. bridged 
across it. Energy is introduced into the inductance and 
condenser from a supply source, after which they are short 
cireuited. 

Portable Electric Safety Lamp. 

29789. -1909. ErkcrRIC. Esporr WERKE, Gm.b.H., Berlin. 
The lamp retlector is made of very fragile material so that 
it will be broken when the lense of the lamp is broken. 
Behind the retlector. is a strip of conduiting material 
arranged in coil form to cover a maximum area. Breakage 
of the lense breaks the retlector, and breakage of the re- 
Hector in turn breaks the strip which causes the current 
to be cut off and the lamp to be extinguished. 


Controllers for Electric Motors. 


20785.—1909. British THomMson-Houston Company, Urp., 
Landon, E.C. The reversing and cut-out switch for the 
motor controller has a drum for each motor to be controlled. 
The drums revolve on à common spindle and are indepen- 
dent in their movement except when locked to the spindle 
by latches. Each drum has three contacts, which engayes 
for reversing, forwarding, or cutting out the movement of 
the switch. 


Telephone Systems. 


1420.—1910. A. E. Kerri, Dinsdale, U.S.A. Amongst other 
improvements, the system has a group of automatic switches 
for complete connection between subscribers’ lines. Each 
automatic switch has a jack provided witb a visual signal 
for supervisory or controlling purposes. 


Electric Dry Batteries. 

2300. 1910. G. FULLER & Sons, Bow, E. The terminals and 
upper dry cells of the battery are enclosed in an airtight 
chamber. — This prevents the moisture contained in the 
battery from evaporating, and thus preserves the battery 
in its original moist state so that it is suitable for hot 
storage and varving conditions of temperature until re- 
quired for use. The carbon is made in the form of a screw 
in order to ensure good contact, as it is then possible to 
tighten the carbon at will, or to remove it if necessary. 


Electric Distributor for Domestic Heating Appliances. 


1882, —1910.. H. Gray, Accrington. The distributor is chiedy 
applicable for cooking appliances. which are placed on the 
table and moved about according to the various operations 
in progress, ‘The conducting wires are flexible and adapt 
themselves to the movement. of the appliances without 
becoming slack. When not in use, the wires automatically 
retire to the back of the appliance. 
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Electric Arc Lamps. 


9225.— 1910. THE WESTMINSTER ENGINEERING COMPANY, LTD., 
London, S.W. This improvement provides an easy method 
of burning the carbons in an enclosure in electric arc lamps 
of the projector type. It is at present customary for pro- 
jection purposes to use either lamps of the open type with 
carbons inclined to an angle to one another, or to use lamps 
of the enclosed type with both carbons in a vertical line. 
The former, as used in magic lanterns, burning in thc open 
air consume carbon rapidly and, therefore, ut less automatic, 
require constant attention, and the arc being unprotected 
is liable to cause fire. The latter, as used in photographic 
enlarging cameras require considerable head room and are, 
therefore, unsuited to standard lanterns. The craters of 
the carbons being in a vertical line, much light is lost. The 
invention enables the inclined carbon lamp to be used as 
an enclosed lamp with a minimum of space occupied, and 
thus combines the advantages of both types. The carbons 
are placed at right angles, the crater of the horizontal 
carbon A pointing in the direction in which the light is 
projected. The method of operating the horizontal carbon 
is by means of a lever B working on a ring clutch C, opposed 
by a spring D, and a friction contact E. The carbon is 


moved forward in a series of steps, the lever being drawn 
forward and released alternately, the clutch carrying the 
carbon forward aud the spring carrying the clutch back. 
By this arrangement the length of a rack and pinion is 
avoided. The enclosure F around the arc is of glass, the 
side being pierced with a hole G to allow the horizontal 
carbon to enter. This hole is sufficiently large for the 
carbon to feed through freely, but nut large enough to allow 
an undue quantity of air to pass. The enclosure has, in 
addition to the opening in the side, a larger opening in the 
top or bottom, closed by a flat metal plate through which 
the vertical carbon H enters the enclosure. The feeding of 
the vertical carbon is controlled by a clutch or rack and 
pinion attachment J. A magnet coil, or permanent magnet 
K is placed near the tips of the carbons to steady the light 
and to * bow ” the arc in the required direction, a light of 
maximum efficiency thus being obtained. Owing to the 
smallness of the enclosure and the relative position of the 
carbons, the lamp burns without attention for a consider- 
able time and thus the expense and complication of auto- 
matic regulation is done away with. Without this, and owing 
to the relative position of the carbons and the method of 
actuating the horizontal carbon, the overall dimensions of 
the lamp can be kept within extremely small limits, and no 
difficulty is experienced in entering small lanterns and 
enlarging cameras. 
Stator Windings. 


18837.—1910. StemENs Bros. Dynamo Works, LTp., West- 
minster, S.W. This is an improved stator winding specially 
suitable for small single-phase induction motors. Fig. 1 
shows a stator s, on which is a winding divided into two 
parallel connected branches a and b. "The winding is a 
four-pole one having three slots per pole. Ore of the 
branches a is shown by long interrupted lines and thick 
circles in the slots ard the other winding by short inter- 
rupted lines and thin circlos in the slots. The directions of 
the currents are indicated by dots or crosses in the circles. 
Taking one pole which embraces the teeth z, z!, and 2? 
it will be observed that both windings a and b embrace the 
tooth z, while a only embraces tooth z!| and b only embraces 
zl, It will also be observed that the magnetic axes of the 
branched windings are displaced around the stator by 60 
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electrical degrees. In a winding of this kind it is usual in 
order that the branches may have different self-induction, 
to wind one branch with a different number of slot con- 
ductors to the other branch. In Fig. | this feature has 
been omitted for the sake of clearness ard simplicity. 
Fig. 2 shows the two branched windings a and 5 connected 
in parallel, the winding 6 having a greater number of turns 
than the winding a. In starting up, both branches would 
be connected in parallel across the supply mains, and for 
normal running the connections may be the same as for 


xi diis 


Starting, or one of the branches may be disconnected. 
The rotor could be of the ordinary short-circuited, squirrel- 
cage tvpe. The winding in Fig. 1 is only shown by way of 
example, as various modifications may be effected. For 
example, the conductors forming one side of any complete 
coil need not all be placed in onc slot, but may be distributed 
over a number of slots. In Fig. 1, the conductors crossing 
the bore of the stator for both a and b are the single con- 
ductors connecting the individual coils together. 


RoyaL Instirution. — Professor H. E. Armstrong, 
F.R.S., has been nominated the delegate of the Royal 
Institution at the celebration of the Centenary of the Royal 
Frederick University of Christiania, and Sir James Crichton- 
Browne, M.D., F.R.5., delegate at the celebration of the 
500th anniversary of the University of St. Andrews. 


* 


Among an excellent varietv of good things, the new 
number of the " Faraday House Journal " contains four 
technical articles by Faradians on subjects of current 
interest. A notable feature is the long list of appointmen's 
obtained bv students on leaving Faradav House on the 
completion of their course. [t is interesting to note that 
every Faradian who left at the end of the past two terms 
has alreadv found a post. 


The report of the Bournemouth and Poole Electricity 
Supplv Company, Ltd., states that the capital expended 
during the year amounted to £9,256. The directors recom- 
mend a final dividend on the 15,000 Ordinary shares for 
the half-vear at the rate of 6°,,, leaving £1,400 to be carried 
forward. The total applications received at December 31 
last amounted to the equivalent of 236,569 30-watt lamps, 
being an increase of 13,413 for the vear. 


We understand that the expansion of the business of the 
Electrie & Ordnance Accessories Company, Ltd., of Aston, 
Birmingham, in Lancashire and Yorkshire has necessitated 
the doubling of their office accommodation at 196. Deans- 
gate, Manchester. Mr. J. Booker, the company’s Engineer 
for Lancashire and Cheshire, will be pleased to call on 
engineers and contractors in order to demonstrate the worth 
of * Eoa " manufactures. 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic exime per inerea or oe of Accounts for past year. | 
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—— — —-—— — Cost 
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CLASSIFIED DIRECTORY. 


MANUFACTURERS AND MERCHANTS. 


Accumulators. 
D.P. Battery Co., Lumford Mills, Bakewell, 
Derbyshire, and 11,Victoria-st., West minster. 
Hart Accumulator Co. Marshgate-lane, 
Stratford. 
Johnson & Phillips, Old Charlton, Kent. 


Accumulator Acid Manufacturers. 
Spencer, Chapman & Messel, 36, Mark-lane, 
London, E.C. 


Acid Proof Paints. 
Griffiths Bros., Mack's:road, Bermondsey,S. E. 


Ammeters and Voitmeters. 
Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W. 
Arc Lamp Hoists. 


London Electric Firm, George-st., Croydon. 


Auto-Transformers. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Johnson & Phillips, Old Charlton, Kent. 


Batteries (Primary) and Accessories. 
General Electric Co., 71. Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Belting. 
Willcox & Co., 36, Southwark-street, S. E. 


Bollermakers. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 


Bolts, Nuts, Washers, Rivets & Screws. 
Tetley Bros, Ltd., Floodgate Street, Bir- 


mingham. 


Cable and Wire-Covering Machinery. 
Johnson & Phillips, Old Charlton, Kent. 


Carbons (Arc Light). 
General Electric Co., 71, Queen Victoria- 
atreet, E.C. 
Johnson & Phillips, Old Charlton, Kent. 
Mayer, H. G., & Co., 67, Aldersgate-street, 
London, E.C. 
Sloan Electrical Co., Ltd., 15, Fore-street, 
London, E.C. 


Cable and Wire Makers. 

Callender's Cable and Construction Co., 

Hamilton House, Victoria-embank't, E.C. 
General Electric Co.,7 1, QueenVü ictoria-st, E. C. 
Hooper's Telegraph and Indiarubber Works, 

31, Lombard.st., E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Playhouse- yd., E.C. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


* Casings and Cleats. l , 
General Electric Co., 71, Queen Victoria- 
street, E.C. 


. Casting Piant. 
Aerators Limited, ‘‘ Prana " Sparklet Works, 
Upper Edmonton, London, N. 


Chemicals. 
Spencer, Chapman & Messel, 36, Mark-lane, 
London, E.C. 


Commutator Grinders. 
Phillips Commutator Grinders Co., Ltd., 
15, Hart-st., New Oxford.st., W.C. 


Condensing Plant. 

Allen, W. H., Son, & Co., Queen's Engineer- 
ing Works, Bedford. 

Belliss & Morcom, Ledsam-street Works, 
Birmingham. 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 

Willans & Robinson, Victoria Works, Rugby. 


Conduits. 
Flexible Metallic Tubing Co., Ponders End, 
Middlesex, & 112, Queen Victoria-street. 
General Electric Co., 71, Queen Victoria-st. 
Metallic Seamless Tube Co., Wizzin-street, 
Birmingham. 


Coppersmiths. 


Andrews, R. W., & Co., 148-150, Penton- 
ville-road, London, N. 
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Dore, J., & Co., High-at., Bromley-by-Bow. 
Harvey, G. A., &Co., Lewisham, Landon, S. E. 


Distributing Boxes & Wall Plugs. 
Revrolle, A. & Co., Ltd., Hebburn-on-Tyne. 


Dynamo Oll. 
Willcox & Co., 36, Southwark-street, S.E. 


Dynamos, Transformers, Motors, etc. 
Allen, W. H., Son, & Co., Queen’s Engineer- 
ing Works, Bedford. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Ferranti Limited, Hollinwood, Lancs. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Morris-Hawkins, 30, St. Mary Axe, E.C. 
Union Electric Co., Park-street, South. 
wark, London, S.E. 


Ebonite and Vulcanite. 

F. Carson & Evans, 3a, Fenchurch.build- 
ings, London, E.C. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 

North British Rubber Co., Ltd, Castle 
Mills, Edinburgh. 

Traun, Dr. Heinr., & Son, 8, Redcross-street, 
London, E.C. 


Electric Cooking Apparatus. 
British Thomson-Houston Co., Rugby. 
General Electric Co., 71, Queen Victoria-st. 
British Prometheus Co., Ltd., Salop-street 

Works, Highgate, Birmingham. 


Electrical Fittings and Appliances. 
The Benjamin Electric, Ltd., 1a, Rosebery 
Avenue, London, E.C. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Dorman & Smith, Ordsal Station, Electrical 
Works, Salford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Flexible Metallic Tubing Co., Ponders End, 

& 112, Queen Victoria-st., London, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Lundberg, A. P., & Sons, Pioneer Electrical 

Works, 477 to 487, Liverpool-road, N. 


Metallic Seamless Tube Co., Wiggin-street, 


Birmingham. 
Electric Fans. 

Edison & Swan United Electric Co., 36 & 37, 
Queen-street, Cheapside. | 

General Electric Co., 71, Queen Victoria- 
street, 

Gibbs, J. & Son, 72-76, Duke-street, Liver- 
pool. 

Electric Heaters. 

British Prometheus Co., Ltd., Salop-street. 

Works, Highgate, Birmingham. 


Electric Light Contractors. 
British Thomson-Houston Co., Rugby. 
Ferranti Limited, Hollinwood, Lanca. 
Hooper's Telegraph & Indiarubber Works, 
31, Lombard-st., E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 


Electric Locomotives. 
British Thomson-Houston Co., Rugby. 


Elevating, Conveying Plant, Cranes, etc. 
General Electric Co., 71, Queen Victoria-st 
British Westinghouse Electrical and Mfg. 

Co., Manchester. 

Ferranti Limited, Hollinwood, Lancs. 


Electric Signs. 


Caspar Signs Co, 33,  Kings-road, 
St. Pancras. 
Engines. 


Allen, W. H., Son, & Co., Queen’s Engineer- 
ing Works, Bedford. 

Belliss & Morcom, Ledsam-street Works, 
Birmingham. 

Crossley Bros., Ltd., Openshaw. 

Wulans & Robinson, Rugby. 


Engine Accessories, Tanks, etc. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 
Dore, J., & Co., High-st., Bromley-by- Bow. 
Harvey,G. A., & Co.,Lewisham,London, S.E, 
Wilcox & Co., 36, Southwark-street, S. E. 


Engineers’ Stores. 
Willcox & Co., 36, Southwark-street, S.E. 


Feed-Water Heaters. 
Wilkinson, Geo., Beech Mount, Harrogate. 


Fire Extinguishers. 
Merryweather & Co., Greenwich, S.E. 


Galvanisers. 
Harvey,G.A., & Co., Lewisham, London, S. E. 


Indiarubber Goods. 


Moseley, D., & Sons, Chapel Fields Works. 
Ardwick, Manchester. 
Willcox & Co., 30, Southwark-street, S.E. 


insulating Varnish. 


Major & Co., Sculcoates, Hull. 
Pinchin, Johnson & Co., Ltd., Bevis Marks, 
London, E.C. 


insulators and Insulating Materials. 


Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Gritfiths Bros., Mack’s-rd., Bermondsey, S. E. 
Hooper's Telegraph & Indiarubber Works,31, 

Lombard-street, E.C., & Milwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
Macintyre, J., & Co:, Washington China 

Works, Burslem. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 
Siemens Bros. & Co, Ltd., Caxton House, 

Westminster, S.W. 

Traun, Dr. Heinr., & Son, 8, Redcross-street, 

London, E.C. 


Jointing. 


John Hudson & Co.'s Successors, 4, Victoria 
Warehouses, Mansell-street, E. 


Ladders and Steps. 
Heathman, J. H., & Co., Parson’s Green, S. W 


Lamp Columns for Arc Lighting. 


General Electric Co., 71, Queen Victoria- 
Street, E.C. 

Hardy & Padmore Ltd., Worcester. 

Johnson & Phillips, Old Charlton, Kent. 


Lamps: Arc & Metal Filaments. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 

Co., Manchester. 

Cryselco Ltd., Kempston Works, Bedford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Imperial Lamp Works (Brimsdown), Ltd., 

Kingsway House, Kingsway, W.C., Works, 
Brimsdown, Middlesex. ` 
Johnson & Phillips, Old Charlton, Kent. 
Stearn Electric Lamp Co., 47, Victoria-st., 
S.W. 
Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W. 
Union Electric Co., Park street, Southwark, 
London, S.E. 


Lamphoider Makers. 
Dorman & Smith, Ordsal Station Electrical 
Works, Salford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 


Lead-Covered Cabies. 
Callender's Cable & Construction Co. 
Hamilton House, Victoria Embank’t, E.C. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Anchor Works, 
Playhouse-yard, E.C. 


Manganesite. : 
John Hudson & Co.'s Successors, 4. Victoria 
Warehouses, Mansell-street, E. 


Measuring Instruments—Electrical. 
British Thomson. Houston Co., Rugby. 
Edison & Swan United Electric Light Co., 

36 & 37, Queen-street. Cheapside, E.C. 
Ferranti Limited, Hollinwood, Lancs., E.C. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 


— TFE 


ectrical Ezpeipeer 


GSIL III, 


LETT] 


An Illustrated Record and Review of Electrical Progress, 


| —— 


C ELEC LL ee. = 
—— 


Old Series, Vol. LII. 
New Series—No. 11, Vol. XLVII. 
NOTES. 
WITH due respect to the British Consular body as a 
whole, there is little doubt that some of its individual 
members are conspicuously lacking in that initiative and 
enterprise which distinguish most of their brethren in the 
United States service. It is due primarily to the American 
Consul at Buenos Ayres that Chicago (as was recorded in 
these columns a few weeks ago) is now engaged in making 
so determined an attack on the existing supremacy of 
British and German firms in the electrical trade of the 
Argentine; and it now apepars that through a similar 
agency a not less thoroughgoing attempt is to be 
made to secure a footing for United States manu- 
facturers in China. At the present moment the total 
value of exports of electrical appliances from the 
United States to the Celestial Empire is under £200,000 
sterling; but Mr. Anderson, the American Consul-General 
at Hong-Kong, has recently pointed out in so forceful a 
fashion that there is no practical limit to United States 
possibilities in this matter, that New York, Chicago and 
Cleveland are already organising an electrical campaign in 
the Flowery Land. Light and power plants are demanded 
in every Chinese city open to foreign trade, and Consul- 
General Anderson has been telling American manufacturers 
that English enterprise hesitates to step in, not only because 
of the lack of capital among those who appreciate the value 
of the new force in commerce and industries, but because of 
the general ignorance which prevails and the consequent 
necessity of teaching the Chinese how to utilise the plant 
after it has been erected. 


The method suggested by Mr. Anderson is that of sending 
over to China a number of special agents to represent 
American manufacturers of electrical, railway and factory 
machinery. There are in China, he says, few Chinese 
engineers who are trained by experience or otherwise to lay 
out any sort of industrial plant, technically, from beginning 
to end : who can, for example, draw up specifications for an 
electric light and power plant, indicating the nature and 
capacit y of dynamos and engines, the technical requirements 
of switchboards, converters, and all the several portions of 
a complete and properly co-ordinated electric plant, There 
are few, if any, Chinese engineers capable of economically 
and safely planning for traction power of railways, for 
grades and curves, and locomotives to overcome them with 
loads economically calculated. All these things come within 
the work generally given to foreign engineers in connection 
with Chinese as well as foreign companies. The result is 
that specifications drawn by the foreign engineers call for 
machinery or appliances favoured more or less by such 
engineers, and the sale of the goods so favoured, even where 
there is open competition, is practically settled when the 
apecifications are drawn. Therefore, “ the absolute necessity 
of having American engineers on the ground as representa- 
tives of American manufacturers, if the latter are to have 
their share of the trade, is apparent," says Mr. Anderson ; 
and American manufacturers have been quick to take the 
hint. 


HE Leith Dock Commission is contemplating a 
considerable extension of the electrical installation 

and has been seeking tenders for cables. At a meeting 
of the Commission last week it was reported that the 
principal British cable firms had sent in tenders which 
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were all in the neighbourhood of £1,000. Tenders had also 
been received from a (terman firm, whose prices were 
slightly higher than those of the British firms, but when 
asked for a definite tender. and informed that they were 
in competition with British firms, the German firm promptly 
reduced their prices by about sixteen per cent. all round. 
Thereupon the Committee resolved to give the British 
firms a chance * provided they reduce their prices by at 
least five per cent.” As the British firms’ tenders were all 
practically about. the same, it may be assumed that they 
are not leaving a large margin of profit, for which, indeed, 
competition is too keen. At the same time, the German 
firm's quotation was only "slightly higher” than those 
of the British houses, and yet to secure an order for £4.000 
worth of cables thev immediately knock off a trifle of 
£640! The Commission, thus armed, thereupon seeks to 
beat down the close-cut prices of the British firms bv 
"at least” £200—altogether a very instructive and 
interesting piece of work. But arising out of it, it would be 
equally interesting and instructive to learn why the German 
firm was informed that it was in competition with British 
firms, and also whether the German firm was told the 
price quoted by the British firms. Looking at the present 
aspect of the matter so far as it has been reported in the 
local Press, we should be disposed to recommend the 
British houses to leave the German firm in undisputed 
possession of the field. 


LECTRICAL inventors in this country may be advised 
to take timely note of a Bill which is, it is intimated. 
to be passed by the German Reichstag during the current 
session for the purpose of checkinating some of thé pro- 
visions of the new English Patent Law. The Bill is ad- 
mittedlv only a portion of a larger and much more drastic 
measure having the same peneral objects in view, but as the 
more comprehensive measure may occasion prolonged 
debate, it is to be deferred for the present. The shorter Bill, 
which will go through without opposition, proposes to 
substitute for Section 1 of Clause 11 of the existing law, 
which provides for the withdrawal of a patent, in cases 
where “the holder omits to put the invention into practice in 
this country to an adequate degree, or to do all that is 
necessary to ensure such putting into practice," the follow- 
ing provision: " The patent can be withdrawn, in so far 
as international treaties do not stand in the way, if the 
invention is put into practice exclusively or mainly outside 
the German Empire or its Protectorates.” Section 2 of the 
present Clause I} permits withdrawal also “if the 
granting of permission to use the invention seems advisable 
in the public interest, and the holder of the patent refuses 
to grant this permisston in return for a suitable consideration 
and adequate guarantee," This, it is proposed, should now 
take the following form: "1f the holder of the patent 
refuses to another permission to use the invention, even 
when suitable consideration and guarantee are offered, the 
right to use the invention can, when the granting of per- 
mission is in the publie interest, be adjudged to that other. 
The compulsory licence right can. be granted under re- 
strictions or made dependent. upon conditions." 
HE Select Committee of the House of Commons having 
declared the preamble proved, and the opposition 
having been placated, the Bill under, which the District 
Railway and the London Electric Railway Company propose 
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to acquire by means of a joint committee the generating 
station at Lots-road, Chelsea, will no doubt in due course 
receive sanction. In its original form the Bill sought 
authority to empower the companies concerned to supply 
electricity in bulk not only to other railway companies and 
to tramway conipanies, but also to local authorities and to 
electric supply companies and to its own tenants. Some of 
these proposals, however, threatened so large an incursion 
into the domain of existing vested interests, that they were 
very wisely dropped in order that the opposition they 
would have evoked should not wreck the whole measure. 
They were also, of course, quite outside the reasonable 
proposals of the Bill Strong antagonism was also 
threatened on the part of some of the supply companies who 
(as in the case of the Metropolitan in regard to the London 
and North Western Electric line to Watford) felt that their 
potential rights were in danger of infringement, but in this 
respect an amicable arrangement was arrived at. "There 
remained only the London County Council, who sought 
benevolently to protect the tube railway companies from 
incurring too great a burden under the new conditions. On 
this point the promoters of the Bill expressed their willing- 
ness to give an undertaking in the desired terms, but there 
still remains the question of the sanction of the Board of 
Trade in view of the Council's power to acquire electric 
supply undertakings in 1913. 


The proposal of the Bill is that the District Railway 
Company and the London Electric Railway Company 
(which, it. will be remembered, comprises the Baker-street 
and Waterloo, the Charing Cross and Hampstead, and the 
Great Northern and Piccadilly Railways) shall, by means of 
a joint committee of three directors of each of the two 
companies and an arbitrator, lease the power station for 
999 years at a rate equivalent to the interest on rent charge 
stock issued for the purpcse of the purchase. The basis of 
purchase is 25 years’ purchase of the present payment of 
595 upon the cost and working expenses of the power 
station, and 25 vears' purchase of the profit now paid of 
three-hundredths of a penny per unit of electricity supplied. 


ANY methods have been exploited with a view to 
finding a means of extinguishing fires in power 
houses or in any factory in which electrical apphances are 
endangered without involving the risk of doing so much 
damage to such appliances as that which always occurs 
when water is used for this purpose. The “ Electrical 
Review " of Chicago states that in carbon tetrachloride an 
ideal fire extinguisher can be found, since it is a non- 
conducting, non-flammable and volatile liquid which does 
not attack metal or insulation and leaves no after-effects. 
The development of electrolytic cells for the production of 
- chlorine and caustic soda has so cheapened the process of 
producing carbon tetrachloride that it can now be purchased 
at fivepence per pound in the form of a clear, colourless 
volatile liquid of an agreeable aromatic odour with a 
specific gravity of 1:604 and a boiling point of 78° centri- 
grade. Coincidently with the development of electrolytic 
cells, the process of manufacturing carbon-bisulphides has 
been improved and cheapened. Chlorine gas is passed over 
heated carbon-bisulphide and the products condensed in a 
cooler. A mixture of carbon tetrachloride and sulphur 
dichloride is obtained and by introducing caustic soda or 
.potash into the mixture the sulphur dichloride is decomposed 
and dissolved, the carbon tetrachloride separating and 
falling to the bottom of receptacle, and being afterwards 
purified by distillation. The vapours produced by the 
action of carbon tetrachloride on the flames are declared 
to have an almost magical effect in extinguishing fires. 
G25 and coming railway electrification projects 
-are dealt with at length in another portion of to-dav's 
issue, but reference may not inappropriately be made in 
this place to some points in the paper read before the 
Institution of Civil Engineers by Mr. Philip Dawson, the 
Brighton and South Coast Railway Company’s Consulting 


Electrical Engineer, on the electrification of that company's 
suburban line. One of the most conspicuous results of the 
change of method on that line was that whereas the book- 
ings at a typical station. during the last year of steam 
traction only totalled 526,373, the number rose during 
the first year of electric traction to 1,051,263. Another 
noteworthy circumstance is to be found in the fact that 
despite the adverse criticism to which it has been sub- 
jected, the decision of the company to adopt the single- 
phase system has been amply justified by the result, the 
energy consumption per ton mile working out at 32 watt- 
hours as against 49 watt-hours on the Liverpool and 
Southport direct current line. When to this is added the 
important consideration that there are no rheostatic losses 
during the period of acceleration while these losses on the 
Lancashire and Yorkshire line are averaged at fifteen per 
cent., Mr. Dawson’s confidence may be held to be well 
justified. 


HE mystery of Dr. Percy Wilde’s gas stove, the prin- 
ciple of which is to “ revolutionise all our thoughts ” 
with regard to heating, is now explained. It appears that 
the top of the apparatus is decorated with a tank three 
feet long and that a similar receptacle adorns the base, 
the two being connected by means of four tubes. The lower 
tank contains water and slaked lime, and the fumes which 
are generated by the consumption of the gas are carried 
through the tubes and cooled in this receptacle and then 
pass round to meet the hot fumes in the flue. “ The result 
is rapid condensation, with production of a vacuum which 
causes the draught necessary to draw air into the fire. The 
water of condensation absorbs the carbonic acid, and 
trickling down into the bottom tank combines with the 
lime, forming carbonate of lime. which being insoluble is 
precipitated. As the slaked line is used up, the carbonic 
acid combines with the carbonate of lime to form bicar- 
bonate, which is soluble, and the solution, when its amount 
becomes excessive through the constant additions of 
condensed water, is drawn off by a small tap. Radiant 
heat is emitted from the burners, which are of the Bunsen 
tvpe heating asbestos strings, through a tale front, while 
the metal surfaces of the top tank and the pipes that lead 
to the bottom tank, the temperatures of which do not 
exceed 100^ C., gently warm the air of the room by con- 
vection." Altogether we should imagine that this wonderful 
stove would make a very chaste ornament for a drawing 
rooin, but it seems a pity that more tanks are not required. 
IRELESS telegraphists in this country will be 
interested to learn that a company has been formed 
in Berlin to work and develop Herr Goldschmidt’s system 
of mechanically-generated high-power waves. It has 
already been noted in the ELECTRICAL ENGINEER that 
Herr Goldschmidt claims that his apparatus renders wireless 
communication possible at long distances by means of 
continuous waves, such as are used in the Poulsen system, 
but whereas Poulsen used a Duddell arc, in the Goldschmidt 
system the vibrations are generated directly by dynamos. 
The number of alternations with dynamos in use is as high as 
120,000 per second, but by a special device the power 
of the current generated is not diminished. The company 
which has been formed in order to apply this system to 
wireless telegraphy and wireless telephony is to be called 
the — Hochfrequenz-Maschinen — Aktiengesellschaft für 
Drahtlose Telegraphie and has a share capital of £105,009. 
The presidents of the company are Vice-Admiral Emsmann | 
and Herr Goldschmidt, and representatives of the Com- 
merz-und Disconto-Bank and the Lorenz Company will 
be on the board. 


[= seems that in the principal districts of London, and 
in all the leading thoroughfares of the Metropolis, 
‘electricity has been taken out and gas substituted.” 
The authority for this surprising indication of the upward 
tendency of gas (which had hitherto escaped our notice) 
is not a member of the Works and General Purposes Com- 
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mittee of the Holborn Borough Council, as might hastily 
have been supposed, but Bathe Paxton, of Glasgow, who 
announced his remarkable discovery on the occasion of 
the annual dinner of the Edinburgh and Leith Corporations 
Gas Commission. Another member of this merry company 
observed that they recognised that they were the heirs 
of a great tradition. Thev are, if Bathe Paxton's statement 
may be taken as typie al. And the tradition began with 
Baron. Munchausen. 


- — a o 


WE are asked to direct the attention of electrical and 

other engineers in this country to the fact that the 
axtv-third meeting of the American Society of Mechanical 
Engineers has been fixed to take place in Pittsburg, Pa.. 
for Mav 30. 31, and June 1 and 2, and that their Old 
Country brethren are cordially invited to participate in 
the proceedings. The American Society of Mechanical 
Engineers claims to be one of the foremost organizations 
of technical and professional engineers in the world, with 
a membership of over 4,000 in the United States, as well 
as many members abroad. The headquarters are in New 
York City, and Col. E. D. Meier, of St. Louis, is president 
this vear. Last year, it will be remembered, the Society 
held a joint meeting in England with the British Society, 
the Institution of Mechanical Engineers, and Mr. George 
Westinghouse, who was president of the Society last vear, 
presented a paper on the “ Electrification of Railroads,” 
which aroused a great dea! of interest. The British Society, 
through its local committees in. Birmingham and London, 
entertained the American engineers by showing them many 
things of professional interest, as well as providing 
numerous dehgebtful social functions. An executive com- 
mittee, consisting of E. M. Herr, chairman; George 
Mesta, J. M. Tate, jun., Chester B. Albree, D. F. Crawford, 
Morris Knowles and. Elmer K. Hiles, secretary, will have 
charge of the Pittsburg meetings, and it is expected that 
from 300 to 400 members and ladies will be in attendance. 
There will be professional sessions, when papers will be 
read and discussed. There will also be inspection trips 
through the leading local industrial establishments, besides 
automobile trips through the parks, a visit to Carnegie 
Institute; Memorial Hall, ete. 


HREE pairs of gas radiators have led, we regret to 
sav, to strong language and threats of personal 
violence in. the Burnley Town Council; and a sinister 
aspect 18 given to the incident by reason of the fact that 
the radiators were complicated in some unexplained 
manner with six shillings’ worth of electric current. It 
appears that towards the close of last vear there was 
something in the nature of a General Election in progress, 
and Burnlev becoming involved in it, the Social Democratic 
Party, desiring apparently to make things warm, asked the 
Gas and Electricity Committee for six radiators for use in 
St. James's Hall. As the request appears to have been 
made in the name of a Councillor who is a member of that 
party, the bill im due course was sent to him, although as it 
was an election account and the time limit had expired, 
it was impossible for him to pay it without incurring the 
risk of a prosecution and the payment of heavy penalties 
for transeressing the law. The Gas and Electricity Com- 
mittee pleaded that they did not know anything about a 
General Election, and urged that as the Social Democrats 
had used the radiators and burnt the electric light they 
ought to pav, prosecution or no prosecution. The Soe ial 
Democrats! Councillor retorted that if the Committee did 
not know the radiators and electric light were used. for 
election purposes they were owls, or words to that effect, 
and very soon the unpleasant word "liar" was flying 
all over the Council Chamber: the Councillor. himself 
declaring that the whole demand was a political conspiracy 
engendered to effect his personal ruin and his exile from 
the town. The sequel is still pending. That, of course, ts the 
worst of gas; you never know when it will bring about 
an explosion. 
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Anco NG to the Paris journal “La Liberté,” it 
has remained for a French electrician to solve the 
problem of electric heating upon which so many English 
electricians have been engaged. He has devised a magie 
carpet, the under side of which, says “ La Liberte," is 
really a network of steel wires, “forming a contact and 
ensuring that an electric current shall be equally distributed 
in all directions.” As it is claimed by the inventor that 
a room of averace size can be efficiently heated bv this 
means at a cost which will not exceed a halfpenny an 
hour, and that there is not the shghtest risk of fire or 
shock, it would seem that some important factors in 
the electric heating problem have hitherto, in some un- 
accountable fashion, escaped the notice of electricians 
on this side of the Channel. 


ITE importance of electricity to the colliery owner was 
well illustrated in a lecture a few evenings ago at Kids- 
grove by Mr. J. R. L. Allott. Colliery men, he said, were com- 
ing into closer touch with electrical power matters, and there 
were many managers who could claim to be electrical 
engineers of more than average attainments, but there were 
still many to whom applied electricity was rather a matter 
to be dreaded or, on the other hand, a matter to be treated 
with callous indifference. The general mechanical equip- 
ment of the old colliery might be taken as tvpical of sim- 
plicity and extravagance of material in engineering —it had 
few parts, was of slow speed, and of ponderous design. 
Familiarity with such almost entirely unbreakable and 
everlasting but not economical plant, had, to say the 
least, made the older school of mining engineers very in- 
different students of modern electric generators, cables, 
switches, motors, high-speed pumps, coal-cutters, and the 
rest of a modern equipment. Electricity, however, was, 
he said, becoming more and more the agent for actuating 
all classes of mining machinery, though in the matter of 
its utilisation for winding gear, colliery managers were 
moving very slowly, though there are few power appliances 
wherein electricity reveals greater advantages than when 
the electric motor is adapted for the haulage gear. 


HE 10,000-volt storage battery, the construction of 

which was suggested some time ago by Sir William 
Crooks, has been the subject of some remarkable experiments 
at the hands of Mr. A. A.Campbell Swinton. To facilitate 
charging in parallel from a 200-volt circuit, the battery, 
which was of the Planté tvpe, was made up of sixty sections 
of eighty cells each, giving a total of 4,800 cells, which, 
arranged in series, gave 10,400 volts on open circuit. The 
cells were contained in five cabinets which held 960 cells 
each, arranged in twentv-four blocks of forty cells each. 
Each cell consisted of a glass test tube four inches long 
and of three-quarters inch bore, and each set of cells was 
cast solid with paraffin wax into a wooden tray. The 
plates were made of sheet lead cut into strips, each strip 
being bent round a shaped piece of wood and pressed, with 
the result that the lead was given a corrugated form. The 
plates were put into the test tubes, with dilute sulphuric, 
and kept from touching each other by celluloid separators. 
The total weight for the whole of the battery, exclusive 


‘of containing cases, was nearly 1,000 lb. 


Describing his experiments at the recent meeting of the 
Röntgen Societv, Mr. Swinton said that with the full 
10,000 volts between polished brass balls 12-5 mm. in 
diameter, the current was found to Jump some 2:5 mm, 
and the resulting arc could be drawn out to a considerable 
length largely dependent on the amount of resistance in 
the cireuit and the consequent strength of current. That 
the current was often not entirelv continuous was evidenced 
by the faet that the are made a whistling sound of very 
high periodicity. By connecting a Leyden jar across the 
are the latter was immediately converted into a series of 
discontinuous sparks, which, if the jar was of small capacity, 
followed one another very rapidly, making a musical note 
deepening into a roar when,the-capacity was increased. 
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Robert Mullineux Walmsley, Principal of 
Northampton Polytechnic Institute. 


By P. F. MorrELav. 


Robert Mullineux Walmsley was born in Liverpool. 
He followed a complete course of studies, first at a private 
school and then at Queen’s College in his native city, and, 
after his graduation, entered mercantile life, which he, 
however, soon abandoned to follow a scientific course at 
the University of London. He passed the intermediate 
examination during 1879, and was given his degree of 
Bachelor of Science three years later. He had, however, in 
the meantime been appointed assistant to Professor John 
Perry, who had not long before returned from his four 
years' stay at the very prominent Imperial Engineering 
College of Japan, and who was then making investigations 
at the Horological Institute, Clerkenwell. There he aided 
materially in the Professor's laboratory and lecture work, 
and had, besides, accepted a position on the staff of the 
New Cross Royal Naval School. When the late W. E. 
Ayrton resigned the post of Professor of Natural Philosophy 


ROBERT MULLINEUX WALMSLEY. 


and ot Telegraphy at the afore-named Japanese College of 
Engineering and returned to London, he joined his old 
friend and colleague, Professor Perry, and it was the good 
fortune of young Walmsley to be enabled by them to follow 
the development of the many important electrical measuring 
devices that were subsequently covered by patents as well 
as to aid them in the engineering work which they both 
were asked to conduct in behalf of the Faure Accumulator 
Company. 

Upon the opening of The City and Guilds Technical 
College, Finsbury, in 1883, Professor Perry accepted the 
Chair of Mechanical Engineering and Applied Mechanics, 
whilst Professor Ayrton took the Chair of Apphed Physics, 
and young Walmsley was appointed Senior Demonstrator 
under Professor Ayrton. This latter post was held also 
under Professor Silvanus P. Thompson, who, in 1885, 
succeeded Professor Ayrton upon the latter’s acceptance 
of the Professorship of Applied Physics at the Central 
Technical College, South Kensington. During the following 
year, 1886, Walmsley received the D.Sc, degree in London 
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University, and left London to go to Karachi in India, 
taking with him the appointment of Principal of a Technical 
College which it had been intended to establish there. 
This new Institution he found, however, was at the outset 
to be a College of Arts, whilst the Victoria Jubilee Technical 
Institute was in process of organisation at Bombay. He 
was consulted by Government with regard to the develop- 
ment of the latter and was eventually offered informally 
the Principalship of the new Institute. Being convinced, 
however, that it had neither the moral nor financial support 
necessary to attain the measure of success which its name 
and position warranted, he returned to London early in 
1888, having first obtained from various sources a sub- 
stantial instalment of the building fund required by the 
Karachi College. In London he was appointed Senior 
Mathematical Lecturer and Demonstrator at the Central 
Institution under Professor O. Henriei, and he held the 
post over a year, when his numerous other engagements 
compelled him to resign. In 1890 he accepted the first 
Professorship of Electrical Engineering and Applied 
Physics at the Heriot-Watt College in Edinburgh. 

The last-named, much coveted Chair he kept till 1895, 
when he was induced to abandon it for the still more 
important position of Principal of the Northampton 
Institute, Clerkenwell, London, E.C., which Institution 
was founded as the technical branch of the City 
Polytechnic. For the Northampton, a large plot of land 
measuring about 1} acres had been given by the 
Marquis of Northampton and a large sum of money 
was available to provide the building and to provide them 
with the most complete technological equipment. It is now as 
fully supplied with modern apparatus and machinery as 
any Institution of the kind in the United Kingdom, and 
can boast, amongst other claims, of having, even at this 
late day, an absolutely unique collection of appliances for 
the most thorough and extensive course of studies in 
technical optics. Dr. Walmsley has remained continuously 
in charge of the Institute, "apart from a trip to the United 
States and Canada some eight years ago, which the govern- 
ing body desired him to undertake, for the purpose of 
making a report upon the condition of higher engineering 
education in both these countries. This report appeared 
during 1904 in the paper entitled “‘ Trans-Atlantic Engi- 
neering Schools and Engineering,” which was read before 
the Institution of Electrical Engineers. He had already 
given to the latter body, some time before, a memoir on 
" The Electric Exhibits at Edinburgh," and he is the 
author besides, of scientific papers that have found place in 
several domestic and foreign technical publications. His 
knowledge of continental tongues enabled him to translate 
from the German of Dr. A. R. von Urbanitzky, “ Electricity in 
the Service of Man " (1888), which he has since re-written 
and enlarged, practically discarding the whole of the 
original material; and from the French a portion of 
Amédié Guillemin's ** Electricity and Magnetism,” which 
appeared under the auspices of Professor Silvanus P. 
Thompson during 1891. He is also the author of “ The 
Electric Current how-produced and how used," which 
appeared three years later (1894). 

Dr. Walmsley was elected a Fellow of the Royal Society 
of Edinburgh in 1891, and is besides a Fellow of both the 
Physical Society and the Chemical Society. He has been 
twice President of the Optical Society (1900 and 1905), 
Vice-President of the Royal Scottish Society of Arts, as 
well as Sub-Examiner of the University of London, of the 
Senate of which latter he has been twice elected a Member ; 
and, besides being Chairman of the Council of the Asso- 
ciation of Technical Institutions, was in turn elected Vice- 
Chairman and Chairman of the Board to Promote the 
Extension of University Teaching in the University of 
London. 

He is a member of the Institution of Electrical Engineers, 
as well as of numerous otlier societies, and Chairman of 
the Board of Examiners for Electrical Engineering in 
London University. 


——— 


Previous articles of this series appeared in the ELECTRICAL 
ENGINEER of the following dates:—Professor Silvanus P. 
Thompson, December 23 ; Dr. John Ambrose Fleming, January 
20 ; Sir James Dewar, February 3; Dr. Gisbert Kapp, February 
10; Sir William Ramsay, February 24; Mr. W. D. Duddell, 
March 10. 


THE ELECTRICAL 


ENGINEER, 


I7, IOII. 271 


——— — ——— ————Ó—MM ÀÉÁÀÀm€— ey, 


MARCH 


The Electrical Propulsion of Ships. 


Discussion by the American Institute of Electrical , 


Engineers. 


Just about a year ago Mr. William P. Durtnall read an 
important and suggestive paper before the Institution of 
Naval Architects on the application of electricity to the 
propulsion of ships (ELECTRICAL ENGINEER, Vol. XLV. p. 
363 et supra), and the subject was subsequently discussed 
in our columns at considerable length. Mr. Durtnall’s paper 
was reprinted in the United States and occasioned a general 
revival of interest in the discussion of the practical aspects 
of the question. 

At one of the meetings last month of the American 
Institute. of Electrical Engineers the subject was again 


brought forward in a paper submitted by Mr. W. L. R. | 


Emmet, of which an abstract is now to hand from our New 
York correspondent. Mr. Emmet pointed out that while a 
steam turbine designed for direct connection to the propeller 
shaft is very large, expensive and relatively inefficient, a 
high speed turbine, on the other hand, is simple in con- 
struction, small and highly efficient, but it is desirable to 
employ some speed-reducing arrangement for allowing the 
turbine to operate at high speed while driving the propeller 
at low speed. One of the important advantages of electric 
propulsion as compared with other possible methods of 
speed reduction lies in the fact, said Mr. Emmet, that 
arrangements can be made by which the ratio of the 
reduction is changeable so that the turbine may be run at its 
most effective speed under more than one condition of the 
vessel's operation. The possibility of such a change in speed 
ratio is particularly valuable in connection with warships 
since such vessels need very high speed for emergency 
conditions and also need to operate economically at low 
speed so that their radius of action may be made as wide as 
possible with a minimum dependence upon coaling stations. 
These qualities cannot well be combined in a ship whose 
propellers are driven directly by turbines, even if she is 
equipped with special turbines for cruising conditions. 
Referring especially to one of the new United States 
battleships, Mr. Emmet suggested a 12,000 kw. steam 
turbo-alternator and two motors, each rated at 7,000 h.p., 
to be coupled together into a single unit and connected to 
the propeller shaft. 

One of these motors, he suggested, should be of the in- 
duction type with. squirrel-cage armature, the stator 
windings being so arranged that they could be connected 
either for 30 poles or for 50 poles. a suitable group of heavy 
toggle switches to effect this pole-changing being carried by 
the frame of the motor itself. The other motor would be of 
the tvpe with a definitely wound rotor connected through 
slip-rings to external resistors of the water-immersed and 
water-cooled type. The resistors would be delivered 
directly to the sea water, which would freelv circulate 
around them. Normally the ship would be operated at 
higher speeds with two generators and four motors, all the 
motors having the 30-pole connection, The turbine speed 
would then be reduced in the ratio of 775 to 1, the generators 
having 4 poles. When the speed became sufficiently reduced 
economies could be effected bv disconnecting one of the 
generators and two of the motors, and when the speed had 
fallen sufficiently low a still further gain could be accom- 
plished by connecting the remaining motors for 50 poles 
instead of 30 poles. With this change the ratio of reduction 
would be increased from 775 to 1 to 12:5 to 1, and a new 
c vcle of favourable speed operation in the turbine would be 
begun. 

An interesting. discussion following the reading of Mr. 
Ermimnet's paper, in the course of which Dr. C. P. Steinmetz 
postulated that in order that the cruising area should be as 
large as possible it was essential that the cruising speed be 
maintained at the highest etticiencv. [t would also be neces- 

sary to minimise the weight of the equipment in order that 
the maximum of fuel night be carried in the vessel. Thus, 
the primary requisites for cruising service are space, weight 
and operating economy. When a battleship is in action it 
is absolutely essential for it to operate at a speed which is 


much higher than the cruising speed. Under these con- 
ditions, however, efficiency in operation is of small import- 
ance compared with rapidity. He agreed that the steam 
turbine possesses two disadvantages, namely, its constant- 
speed characteristic and the high rotative speed which must 
be emploved for proper economy. Therefore, when the 
steam turbine is emploved it is necessary, he said. to make 
use of some speed-reducing and speed-varving mechanism, 
It is in connection with this service that the electrical 
equipment shows to such great advantage. By means of a 
turbine-driven generator and directly connected motor the 
propeller shaft may be run at its highest. efficiency during 
the cruising speed and may bec controlled most conve ‘niently 
for action during battle. Moreover, it possesses to the highest 
extent the characteristic of reliability under. emergency 
conditions which must be maintained in naval equipments, 

Mr. G. N. Dunn compared the electrical propulsion of 
ships to the electrical operation of factories. and contended 
that it was not correct to confine the comparison to an 
efficiency basis. Experience had shown that the incidental 
advantages of electrical operation in factories more than 
compensate for anv possible decrease in efficiency when the 
electrical equipment was inserted as an indirect link 
between the prime mover and the machines to be operated, 


GEARED TURBINES FOR WARSHIPS. 


In connection with Mr. Emmet's paper, it i8 interesting 
to note that in a lecture at the Roval Institution on Fridav 
evening, the Hon. C. A. Parsons observed that gearing 
promised to play an important part in war-vessels for 
increasing the economy at cruising speeds, for geared high- 
speed turbines offered a complete solution of tlie difficultv 
of obtaining a good economy at the high-pressure end ot 
marine turbines The Turbinia Company were now con- 
structing two 30-knot destroyers of 15,000 h.p., wherein 
the high-pressure portion and cruising elements were geared 
in the ratio of 3 to | and 5 to 1 respectively to the main 
low-pressure direct coupled turbine. Tbeir use would 
increase the radius of action of the vessels at cruising speed 
to a very considerable extent over that of any similar 
destroyer without gearing. Similar gearing was proposed 
for warships, with similar prospective advantages. 

Referring to his experiments in connection with reduc- 
tion gear, Mr. Parsons said that a cargo boat, the Ves- 
pasian, of 4,350 tons displacement, was purchased in 1908, 
and the triple-expansion engines with which she was fitted, 
of 900 h.p., were tested for coal and water consumption. 
They were then replaced by geared turbines, the propeller, 
shafting, and boilers remaining the same. The economy 
thus realized over the original machinery was 15°, which 

was increased to 2295 bv subsequent minor alterations. 
There were two turbines; one Ingh and the other low 
pressure, each driving a pinion at 1,400 revolutions geared 
into a main wheel on the screw shaft making 70 revolutions 
a minute. This vessel had now been carrving coal from 
the Tvne to Rotterdam for about a vear, and had covered 
about 20,000 miles. In that time a pinion, which had been 
removed from the vessel last week and was exhibited on 
the table, showed a wear on the teeth of under two- 
thousandths of an inch, so that its life would be equal to 
or greater than that of the vessel. 


The Canada Ford Company, of Montreal, has secured 
the contract for the supply of the eleetric cars. required 
for the street railway svstem to be established by Regina 
as n municipal enterprise. The company, savs the 

“ Canadian Mail,” is having the cars manufactured at the 
works of the Brush Company in Loughborough, England. 
This is the first time an English street car has entered the 
Western Canadian field, and it is probable that as an out- 
come the company will establish branch works in Montreal 
for supplying the Canadian market. 
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Turin International Exhibition. 


Leading Features of the Italian Jubilee Celebrations. 


Bv Count ORSI. 


[In the ELECTRICAL ENGINEER for March 3, page 215, we gave 
a general outline of the proposals with regard to the electro- 
technical side of the great International Exhibition at Turin. 
In the following article Count Orsi deals with the general features 
of the exhibition itself.] 

On April 29 His Majesty the King of Italy, with great 
ceremony, is to open the International Exhibition at Turin 
which is to commemorate the fiftieth anniversary of the 
proclamation of the Kingdom of Italy with Rome as its 
capital. The site of the exhibition extends for nearly a 
mile along the right and left banks of the River Po, the 
magnificent buildings on the left, including the British 
Section, being contained in the famous park known as the 
Valentino. There a handsome edifice of the same name, 
formerly a royal residence and now used for purposes of 
education, ix to be seen among the trees within a com- 
paratively few feet of the water’s edge; while close by 
are a castle and village constructed during the exhibition 
of 1884 and left standing. These show in most accurate 
detail the conditions of castle and village life in Italv 
during the Middle Ages, and are certainly among the most 
interesting and instructive buildings to be found in the 
kingdom. Not far away is the " Palace of Fashions," 
which will appeal to the interest of both sexes. This 
structure has been inspired by the Seventh Century Art of 
Turin, and is decorated with great richness and taste. 

On the opposite side of the river, Great Britain. finds 
in friendly rivalry all the other leading nations, which also 
occupy splendid edifices remarkable for vastness and 
magnificence of architecture. 

The Pavilion of France covers 14,000 square metres, 
without counting the large space it occupies in the galleries 
where international exhibits are displayed. Germany 
occupies 10,000 square metres, and it has been found 
necessary to assign to this power another 20,000 square 
metres in the international pavilions. Belgium covers an 
area of 6,000 square metres. 

The Argentine Republic, which contributes largely to 
the Turin Exhibition, has erected a pavilion that covers 
2,000 square metres and lifts towards the sky the most 
beautiful cupolas and domes. 

Brazil has a pavilion of 9,000 square metres, and Bolivia, 
Uruguay, Cuba, Venezuela, Chili, and Peru have built 
the Palace of America Latina on 3,000 square metres of 
space, while the United States of North America covers 
3,000 square metres ; Siam, 3,000 square metres ; Servia, 
600 square metres ; and Russia, 3,000 square metres. 

All these States, with the exception of Great Britain, 
which displays the various British products in its own vast 
palace, occupy large areas in the international galleries. 
There are numerous other interesting buildings, such as 
that for machinery in motion, for electricity, for the 
display of Italian public works and railways, and for 
gymnastic and athletic fetes. 

Thousands of men have been employed in the work of 
construction ; and the preparations for making the ex- 
hibition a success are on a scale worthy of the occasion. 


How ro RkEkAcH TURIN. 


To reach Turin the traveller has a choice of routes from 
London. In the first place, there is the route via Dover 
and Calais (sea passage one hour), and that via Folkestone 
and Boulogne (sea passage 80 minutes). Victoria can be 
left at 11 a.m., and from Calais a through carriage is run 
in connection to Turin, which is reached in 26 hours from 
London. 

Return tickets to Turin bv this route are available 60 
davs, and the fares are £10 7s. 8d. first and £7 10s. 8d. second- 
class. For those desiring to make a circular tour, return 
tickets are issued available from London to Milan at the 
option of the passenger, either by the Mont Cenis, Simplon, 
or St. Gothard route in either direction. The prices of these 
tickets are £10 16s. 6d. first and £7 10s. 2d. second-class, 
available 60 days. 


Mention should also be made of the possibility of reaching 
Turin by the train-de-luxe service. The '* Peninsular Ex- 
press," which leaves Charing Cross every Friday night at 
9 o'clock, is due at Turin at 8.52 p.m. the following evening. 
There is also the Rome express, leaving Paris on Mondays, 
Thursdays and Saturdays, available for passengers to Turin, 
and reaching there at one o'clock next morning. 

Then, again, passengers have the choice of the New- 
haven-Dieppe route, by which similar tickets are issued at 
cheaper rates, namely, from 8s. to 20s. less than the fares 
via Dover-Calais. There are day and night services. 

The Italian State Railways have arranged for special 
cheap facilities to be in force from March 1 to October 31 
for individual travellers in Italy. They consist of the issue 
of a special ticket called '* tessera ” at the special price ot 
10 lire 50 cents (one lire equals one franc), combined with 
a booklet, called ** Libretto," price 30 centimes, containing 
eight coupons, for reductions on the railway fares varying 
from 40 to 60°%, according to the distance traversed. _ 

The booklet has to be used in the following manner :— 
The first coupon must be exchanged at the Italian frontier 
station for a ticket (embodying the reduction referred to) 
to one of the exhibition towns (Turin, Florence. or Rome), 
after which the holder is at liberty to travel at will. The 
journey back to the Italian frontier, however, must not 
be divided into more than seven sections, for each of which 
a coupon 1s allotted. No restrictions are made as regards 
the trains by which these special tickets may be used. 

In addition to these facilities, the Paris-Lyons and 
Mediterranean Railway contemplates granting reduced 
fares from Paris for those desiring to be away for a short 
time only; and the tickets will be obtainable bv pur- 
chasing for 1 franc, 25, a “ Carta regionale del Piemonts," 
which is a ticket of authority to travel at a reduction of 
6095 to Italy, this being available only for a few days. 

It should be mentioned that the “ tessera " referred to 
above also gives the right to a reduction in the entrance 
fees charged bv museums and theatres, as well as in the 
fares on steamboats. 

Some millions of visitors are expected in Turin during 
the season, and it is hoped that the maintenance of estab- 
lished trade, as well as the creation of new markets, will 
result to all the nations participating in what must prove 
to be a most historic enterprise. 


“TANTALUM” TRACTION EXPERIENCE. 


The general manager of a tramway company has written 
the following letter to Messrs. Siemens Brothers Dynamo 
Works, Ltd., Tyssen-street, Dalston :—‘ Dear Sirs,—In 
reply to yours re the “ Tantalum” lamps supplied to us 
for traction purposes, a sample batch were placed in Car 
No. — on February 21, 1910. They have run up to the 
present 11.870 miles. There has only been one breakage, 
which took place during the first week the lamps were 
running. This was a broken globe, not a broken filament. 
The lamps appear to be still in verv good condition, and 
in view of this test there is no question about them standing 
up to their work. Would you like us to return these lamps 
to vou or to leave them in the car and run them to destruc- 
tion?” It would certainly be of interest to the trade 
generally to know how long the lamps will have to be run 
before their destruction is accomplished, and we may in 
the distant future be able to give our readers particulars on 
tlis point. | 

—————Á 

THE PuysicaL Society.—In a paper read before the 
Physical Society on Friday, March 10, Mr. G. W. C. Kaye, 
D.Sc., B.A., of the National Physical Laboratory. gave an 
account of some experiments with a new form of tilted gold 
leaf electrometer based on that which was designed by Mr. 
C. T. R. Wilson in 1903. To the same meeting Mr. W. H. 
Eccles, A.R.S., D.Sc., contributed an interesting note on 
an electrical Trevelyan Rocker. 


Submersible Electric Motor. 
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A Revolution 


As the outcome of a series of severe practical tests of 
the Macdonald submersible electric motor which have 
just been carried out at the engineering works of Messrs. 
Gwynne, Limited, Crisp-road, Hammersmith, in the 
presence of a party of British and other Government 
experts and engineers, something in the nature of a revolu- 
tion is promised in present methods of mine pumping 
and salvage work. In the history of the electrical industry 
nothing perhaps is more remarkable than the evolution 
of the electric motar, the improvements in which have been 
consistent and continuous from Davenport's day up to the 
present time. The construction, however, of a motor 
which will go on doing its work equally well on land or 
sunk under water is a development which may fairly 
be described as creating a new era in this special branch 
of an industry which owes so much to patient scientific 
research and endeavour. 


The Macdonald submersible motor is at present made 
in three types, two for mining and salvage work, and a 
third for use on board ship. For the mining type it is 
claimed that it can be employed for working coal-cutting 
machines without the slightest risk of sparking, while 
with regard to salvage work it is urged that it opens up 
possibilities such as have never hitherto been contemplated 
and can be made the means of salving wrecked vessels 
which under existing conditions must be abandoned to the 
mercy of the seas. The demonstration at Messrs. Gwvnne's 
works of the type under trial amply justified these claims. 
Though sunk to a depth giving a very heavy pressure per 
square inch, it emerged with complete success from a test 
at once critical and exhaustive, the 10 h.p. motor dis- 


in Mine Pumping and Salvage Work. 


charging 30,000 gallons per hour to a height of thirty feet 
without a single hitch or mishap of any kind during several 
davs of continuous observation. The action of the motor is 
direct and self-contained, and thus in its utilisation on 
board ship suction hose and priming are dispensed with ; 
while for mining use it promises to eliminate practically 
every source of danger. 

It is well known, of course, that efforts have been made 
for years past to enclose motors with different types of 
castings so as to make them perfectly water-tight and, at 
the same time, air-tight, but in every case, hitherto, so 
far as is known, the heat generated has set up condensation 
and destroyed the armature. Thus until the advent of the 
Macdonald motor, there was no electric motor in the 
world, says the inventor, which could be satisfactorily 
worked under water. In the Type A machine for mining 
work, which we illustrate, the motor is connected to a 
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centrifugal or other type of pump of any dimensions and 
on the same bedplate or foundation, any sized air com- 
pressor can be fitted and connected with the motor. Air 
pipes can then be led to any part of the workings, however 
distant, and the operation of a switch at the pit mouth 
will supply air to any particular place in the mine, although 
the motor and compressor may be many feet under water. 
At the same time the pumps can be kept running full bore. 
Under ordinary conditions the compressor can be utilised 
to work every kind of pneumatic rock or other drilling 
appliances, and will keep the air perfectly pure in confined 
spaces where there is the smallest possible outlet. 
Another important feature of this plant is that while 
hitherto it has been impossible to operate electric drills» or 
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other electric tools in damp or wet places, the new electric 
tools constructed with a smaller type of the submersible 
electric motor can be manipulated under running water 
or even entirely submerged, and will run direct from the 
main motor at any distance from it, a feature which wil! 
be easily recognised as a great advance and improvement 
on the present electric tools. The plant is placed at the 
bottom of the mine or in any convenient position, and the 
pump need have no lift, simply a delivery to the next 
stage. In all cases where possible, the pumping set and 
motor is submersed in water and therefore no suction hose 
is necessary, simply a delivery pipe, and no priming is 
required. The pump being under water, is always primed 
ready to start immediately the current is switched on. 

In a flooded mine it is only necessary to suspend the 
pumps by ordinary chain slings from a tackle overhead 
and immerse them a few feet under water. They require 
no staging or platforms, and there is no vibration. Extra 
lengths of delivery hose are connected up as the water is 
pumped out and the pump lowered down. The recent 
terrible colliery disasters demonstrate the value of a 
machine of this description, whereby pure air can be 
delivered to any part of the mine and the deadly gas 
pumped out at the same time. 
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Then, again, as already mentioned, the Submersible can | 


be employed for working the coal-cutting machines in 
mines without the slightest danger of any sparking arising 
from it. Both the motor and switches controlling the 
cutting gear are simply immersed in a tank of water, 
covered in to keep out the coal dust, and the whole arrange- 
ment placed on a trolley. 

Taking the hypothetical case of a large vessel stranded 
on à rock-bound coast, exposed to the sea and full of 
water from end to end, the invention demonstrates in 
striking fashion the utilitv of the submersible motor as 
compared with the old system. The vessel, in normal 


circumstances, would be an apparently hopeless case. for. 


salvage, as it would involve duplicate sets of pumping 
plant, with the risk of their being washed away on the first 
approach of bad weather. Submersible motors and pumps 
could be lowered down to any decks below water, placed 


in position by the diver, and worked from the dynamos | 


of the salvage steamer either alongside or from any distance 


be only necessary to disconnect the wires, and the pumps, 
being under water, well down in the hold of the ship, 
would be in comparative safety, and could be started 
again immediately the weather moderated simply by 
connecting up the wires. In the majority of cases it would 
only be necessary to suspend the pump from the steamer's 
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derricks and lower them into the water without coupling 
up any suctions. Pumping could be commenced immediately 
after one length of delivery hose was attached, the whole 
operation being performed in a few minutes. The pumping 
sets are also arranged for working from the ship's dynamos 
if available, or from portable oil-driven dynamos on board 
the wrecked ship. The motor works unenclosed with the 
water freely circulating in the interior in conditions 
hitherto entirely unknown to the scientific world. 

So far as mining work is concerned, the Macdonald 
motor is calculated completely to nullity the agitation 
against the utilisation of electricity in coal cutting for 
the motor can be placed in a tank of water and attached 
to the machine and, being submerged, wholly eliminates 
the possibility of sparking. In cases where mines are flooded 
by a sudden inrush of water which would render ordinary 
motors useless the Macdonald machine would prove of 
inestimable value; while for affording auxiliary pumping 
power in battleships, for electric boat-hoists, winches and 
capstans, and for delivering pure air to mines while pumping 
out deadlv gases results of an equally satistactory character 
can be attained. 

Some, at any rate, of the engineers who saw the motor 
at work at Messrs. Gwynne's were prepared to regard 
the claims set forth with a very sceptical eye; but one and 
all went away completely convinced that the inventor 
had even more than justified the confidence with which 
he invited expert criticism. 
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The power consumption, the candle-power, and the life 
of incandescent lamps depend upon the wave form of the 
current or voltage used to operate them. The magnitude of 
the effect depends upon the heat capacity of the filament 
and upon the frequency, as well as upon the wave form. A 
typical case chosen for illustration was between sinusoidal 
current and continuous current. With metal filaments the 
power consumed is less with alternating current, while with 
carbon it is greater. In both cases, however, the candle- 
power is greater with alternating current, and the life is 
shorter. Experimental investigation indicates that at 
frequencies of 60 cycles or higher the effects will not be 
appreciable with commercial lamps, and even at 25 cycles 
the heat capacity of carbon is sufficiently high to prevent 
observable effects. With a 25 watt, 120 volt tungsten lamp 
at 25 cycles the power consumption was found to be 0:16% 
less with alternating current than with direct current, 
whereas the candle-power was 1:695 greater.—M. G. Lloyd, 
at the Minneapolis meeting of the American Physical 
Society. 


PEEBLES STAFF BALL. 


The staff of Messrs. Bruce Peebles & Company have 
held another most successful ball in the North British 
Station Hotel, Edinburgh. The guests numbered over 
150, and were received by Mrs. Lee Murray (wife of the 


general manager of the company), who acted as hostess 


for the committee. Dancing commenced about nine o'clock 
and after the eighth dance supper was served, the seat of 
honour being occupied by the general manager. After the 
toast of“ The King " Mr. W. A. Scott (works manager of the 


| company) proposed “ The Firm," which was responded to by 


Mr. F. E. Andrews and Mr. A. W. Tait (directors). The toast 
of “ Our Guests" was proposed by Mr. A. B. Anderson, 
and replied to by Mr. Jas. Watt. The speeches reflected 
the satisfaction expressed by the shareholders at the 


| annual meeting at the progress made by the company and 


with the very excellent work that had been carried out 
during the year just closed by every member of the staff. 
After supper dancing was resumed and kept up until 
well into the following morning. The whole proceedings 


| were of a most happy and enthusiastic character, and 
awav. In the event of bad weather coming on, it would | 


were fully representative of the excellent way in which 
these things are done north of the Tweed. 


The Sachische Uberlandbahn Gesellschaft m.b.H., Frank- 


| fort-on-Main, has been founded with a capital of £70,000 for 


building and running electric railways in Saxony. 


THE ELECTRICAL 


ELECTRICITY IN MINES. 


The Government Inspector's Deductions from the 
Hulton Disaster. 


One of the principal witnesses at the Home Oflice inquiry, 
conducted bv Mr. R. A. S. Redmavne, Chief Inspector of 
Mines, into the Hulton Colliery disaster, was Mr. Nelson, 
H.M. Inspector of Electricity in. Mines. 

Mr. Nelson, who made an exhaustive examination. of 
the apparatus in the colliery, stated six general conclusions 
as the result of his investigation. In the first place he had 
found no breach of the existing special rules with regard 
to electricity. Secondly: The plant did not represent. in 
every way the highest standard of present-day practice. 
but it was well designed. and installed. Thirdly: None of 
these departures from the best practice had any bearing 
Whatever upon the disaster. Fourthly: A single item alone 
of the electrical plant had been regarded with any suspicion 
In the course of the coroner's Inquest or the present inquiry, 
namely, the switch controlling the convevor motor. lf 
used in an explosive atmosphere the safety of that apparatus 
would be dependent upon tbe points of contact being fullv 
immersed in oil. Fifthlv :: It was generally agreed that 
pressure should be cut off from electrical apparatus, as a 
precautionary measure, on the first appearance of fire- 
damp. Apparatus should —and could—be designed so that 
if gas appeared suddenly unknown to those at work there 
would be still no risk of ignition. Due regard should be 
paid to safety in places where gas might be found in the 
design of apparatus. Sixthly: It was clear that if the 
switch was the originating point of the explosion the defect 
was due to faulty inspection or maintenance of the appara- 
tus; that was to say, the disaster could not be justly held 
to be due to a defect in the construction of the apparatus 
or to any inherent property of electricity such as might 
condemn its use underground. The thing should not be 
condemned merely because it happened to be a piece of 
electrical apparatus. 

Mr. Nelson added that he had been present at the two 
inquiries, and the conclusion which he suggested might be 
drawn from the evidence was the importance of a proper 
supervision of electrical plant. It was not suflicient to make 
an inspection and report that the condition of the apparatus 
was found to be right. If the apparatus was made to be 
completely enclosed, then the report should state whether 
or not it was completely enclosed. If a switch was made 
to be immersed in oil, the person inspecting should satisfy 
himself that the points of contact were, in fact, immersed 
in oil. 

Mr. Rowland Francis Bull, Electrical Engineer to the 
Hulton Collieries, said that in the case of all electrical 
apparatus in the colhery an external inspection was made 
dailv by a fireman, and the electrician at each pit also made 
a daily inspection. He was satisfied that with the oil 
standing in the switch-box at the height at which it stood 
when the box was removed there could not possibly have 
been any sparking. 

Mr. Redmavne pointed out that by the proposed new 
electricity special rules it would be prohibitory to put the 
switch-box where it had been, £e, bevond, instead of 
behind, the convevor. l 

Dr. Wiliam Thornton, Professor of Electrical Engineering 
at Armstrong College, Newcastle-on-Tvne, gave evidence 
of having examined the electrical plant of the collierv. He 
thought that it was verv good. He examined the switch- 
box on January 11. There was then so little oil in it that 
he could see the bottom at once. When the box was brought 
to the surface he observed a hole in the side, which he had 
not noticed before. The switch-box was of a type which 
could be very much improved upon. The gauges were a 
weak spot, and he advocated a thoroughly enclosed. box. 
He did not think there was such a thing as a gas-proof 
box. but a box could be made flame-proof. 

Mr. Redmayne :. I am quite prepared to sav that total 
enclosure, without making a switch-box gas-proof, would 
make it flame-proof. 

Dr. Thornton: A certain kind of total enclosure. 

Dr. Thornton then stated the result of experiments that 
he had made to find what would be the traces left on the 
Inside of the box by an explosion. A violent explosion left 
traces only on the gauges. Twenty-five more gentle ex- 
plosions left no signs ou the inside of the box anywhere. 
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THE MAGNETIC ATOM. 


———— 


Planetesimal Theory of Magnetism on the Orientation 
of Particles. 


A fascinating theory with regard to the behaviour of a 
magnetic atom when introduced into a magnetic field, has 
been put. forward by Professor NS. R. Williams, of Oberlin 
College, Ohio, in the course of a paper read before a recent 
meeting of the Physical Society of the United States, 
Professor. Williams showed how a study of the Joule 
magnetostrictive effect in steel tubes, which he described as 
a change in length due to a longitudinal magnetic field, had 
led to a working hypothesis as to the nature of the processes 
which go on in a magnetic substance when introduced into 
a magnetic field. He puts forward the suggestion that the 
fact that an iron rod first lengthens and then shortens as the 
external magnetic field is increased may be described as 
some orientation of particles inside the substance, whose 
dimensions vary in different directions. 

It is assumed that the magnetic atom is composed of a 
positive nucleus which is an oblate spheroid to which are 
attached one or more negative electrons which are revolving 
about the positive nucleus in such a manner that the plane 
of revolution of the electrons and the equatorial plane of the 
nucleus are coincident, or nearly so. This magnetic atom 
Professor Williams likens to one of the planets, since it is 
assumed to be flattened at the poles and to possess its 
attendant satellites. He therefore calls his hypothesis the 
planetesimal theory of magnetism. Assuming this shape of 
the magnetic atom, there will, he continues, be two forces 
acting upon it when introduced into a magnetic field—first 
that due to the nuclei having a tendency to set so that the 
magnetic resistance 1s a minimum, and second, that due to 
the magnetic fields of the revolving electrons striving to set 
themselves parallel to the external field. 

In the first case, savs Professor Williams, the tendency is 
for the equatorial plane of the magnetic atom to become 
parallel to the imposed field while in the second case the 
axis of revolution attempts the same position. For brevitv's 
sake we may call these two forces the equatorial and axial 
forces respectively. Two points are to be emphasised in this 
theory wluch are not common to others ; first, making the 
property of permeability dependent upon the nature of the 
positive nuclei, secondly, giving definite form to the 
magnetic atom. For iron, the permeabilitv is à maximum 
in weak magnetic fields, therefore the nuclei orient. them- 
selves so that the equatorial planes are parallel to the field ; 
this produces a lengthening. As the external field increases 
the axial foree becomes stronger and stronger and finally is 
predominant, which causes the magnetic atoms to set with 
axes of revolution parallel to the field, and thus shortening 
occurs. This is the Joule magnetostrictive effect in iron 
bars. 

If such a process goes on in an iron bar then by the theory 
proposed we may expect a transverse effect, viz., a shorten- 
ing for weak fields and a lengthening for strong. This effect 
has heen found and is a very striking phenomenon. In 
nickel we have only a shortening occurring. as field is 
increased ; this indicates that the equatorial force is not 
sufficient to orient the magnetic atoms in weak fields and 
only the axial force is predominant. We can predict then a 
transverse effect of lengthening. This is now being looked 
for. Similar reasoning shows this theory accounts for the 
Wiedemann magnetostrictive effect and its reciprocal 
relations. An important test for this theory is that it ac- 
counts for the fact that in the Wiedemann effect the direc- 
tion of initial twist is independent of the sequence of apply- 
ing the circular and longitudinal fields. The theory of 
molecular magnets will not do this as Knott has pointed out. 
This theory accounts for the Smith effect, viz., a twist due 
to a longitudinal field. It accounts for the behaviour of 
certain crystals in magnetic fields which Faraday described 
as magne-erystallic action. The Kerr magnetic phenomenon 
and the Faraday effect in thin iron films indicate that the 
relation between the rotation of the plane of polarisation 
and field strength must depend upon some similar process as 
has been described. 


The first meeting of the Council of the National Electrical 
Manufacturers’ Association (Incorporated) was held at 
Balfour House, Finsbury-pavement, E.C.;-.on | Tuesday, 
March 14, at 2.30 p.m. 
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UNDERGROUND TRANSMISSION CABLES. 


Mr. Vernier's Paper Discussed at the Institution of 
Electrical Engineers. 


The paper on thc “ Laying and Maintenance of Under- 
ground Transmission Cables," which was read by Mr. C. 
Vernier, A.M.I.E.E., before the Newcastle Local Section 
last week, was read and discussed at Thursdav’s meeting of 
the Institution of Electrical Engineers at Victoria Embank- 
ment. An abstract of the paper was published in the 
ELECTRICAL ENGINEER last week (p. 260). 

Mr. J. F. C. SNELL, in opening the discussion, said that 
so far as the systems themselves were concerned he noticed 
that they were practically in the same position as they were 
seven or eight years ago. There was one important point 
in the laying of cables solid, viz., in the bitumen or insulating 
compound used to fill in the spacing between the earthen- 
ware and the armouring of the cable. He considered that 
the selection of the bitumen or material which was to 
protect the cable was of the very greatest importance. 
Regarding the question of the protection of the cable from 
electrolysis, the cable should be deliberately earthed at 
definite points. It would add materially to the value of the 
paper, if the author would tell them the temperature limits 
of the 20,000 volt cable and the density at which he was 
able to work them under emergency conditions., He be- 
lieved it was possible to work them at the current density of 
18 amperes per sq. in. and vet keep within the required 
temperature limit. 

Mr. B. WELBouRN was glad to note the acceptance by 
the author of the fact that the paper insulated cable was 
the only practical means of transmitting energy under- 
ground. He would be glad to hear what evidence the author 
had in support of his statement that the probable life of 
cables was from 20 to 30 years. So far as he could see there 
was no evidence. He was very glad to see that the author 
agreed with the armouring of underground cables. It was 
very difficult indeed to get a proper solid system where 
one was dealing in the streets with adverse climatic con- 
ditions and unskilled labour. He thought that it was quite 
correct to claim that one could make in the factory and 
send out for laying a much better solid system than one 
could ever make in the street. He suggested that there was 
scope for the Institution to educate the Local Government 
Board, who had militated to a large extent against the use 
of armoured cables in this country. He agreed with Mr. 
Snell on the point of earthing at definite points and main- 
taining the electrical continuity of the lead sheath when 
dealing with armoured cables. "The conductivity of the 
armouring should also be maintained at its full value, and 
one should be as careful to earth the armouring as they did 
the lead. Frequent attention should be given to an earthed 
system, as conditions underground changed very materially, 
due to the construction of railways, etc., and corrosion. On 
the question of jointing he wished the author would tell 
them what was the section of tlie conductor on which he 
made his tests, which were very striking, especially if the 
section of the conductor was comparatively small. The 
expansion was a distinct step forward, and for heavily laden 
mains would be extensivelv used. 

Mr. J. S. HIGHFIELD agreed that the cables should be made 
in the factory instead of in the street. He was inclined to 
think that the draw-in system was not onlv cheaper but 
also superior. He had tested cables and joints up to 100,000 
volts alternating current. When they broke down it was 
due to the heat generated in the joint. He thought it was 
well worth consideration as to whether the best method of 
testing long lengths of cables, even when produced with 
alternating current, was not to use very high tension direct 
current. It was quite easy to get t direct, current with a 
pressure up to 200,000 volts. 

Mr. W. H. ParcukrLL asked what was the authority for 
calling the tape underneath the lead the “ Board of Trade 
tape." He had always understood that that was not the 
Board of ‘Frade. He thought it was very advisable to lay 
"the cables in clay. The vacuum joint interested him verv 
much, but he wished the author would tell them whether he 
had had any trouble with water being drawn into the joint. 
He agreed that a good deal of the trouble with cables was 
due to the dirty handling of the material by the workmen, 


Mr. Rocer Situ referred to the system on the Great 
Western Railway between Bishop’s-road and Hammersmith 
and Addison-road, on which a test over a length of 300 
yards had shown that the resistance between the sheath and 
earth was perfectly sufficient to prevent electrolysis. The 
cables on this were laid five years ago and had given very 
satisfactory results. only one joint out of 600 failing during 
the contractors period of maintenance and none failing 
since. The cost of maintenance for the 37 miles of high 
tension feeders within the last four years was as follows :— 
1907 (contractors maintenance), £9; 1908, £30; 1909, 
£17; and 1910, £18 10s., an average of £13 12s. per annum. 
Over the whole 51 miles the average had been £48 per 
annum, but the greater part of this sum had been for 
telephone cables. 

Mr. W. M. Morpry explained that the cause of cables 
breaking down in hot places was because the resistance of 
dielectrics went down very considerably with rise of tem- 
perature. 

Mr. A. Howe. thought a good deal of the trouble was 
caused by workmen doing long lengths of troughing at one 
time. The armoured cable was looked upon as being the 
cable for underground lines. There was a rage at present 
for cheap Joints, but there would come a time when that 
would be regretted, because conductivity was a very great 


essential. 


Mr. A. P. TROTTER agreed that cables should be earthed 
at definite intervals, which, he considered, should be at the 
most negative points of the cable. The armoured cable laid 
in the ground seemed to be one of the most popular methods 
for important systems, but the life of the cable was simply 
a question of the character of the soil. He felt that for all 
important systems an armoured cable laid in the ground 
with a 2-in. creosoted plank on the top of it was about the 
best way of laving the cable. 

Mr. C. VERNIER replied very briefly. He regretted tlat 
he could not give Mr. Snell any figures regarding the tem- 
perature limits on a 20,000 volt system. He also 1egretted 
that he had no evidence to give Mr. Welbourn that the life 
of a cable was from 20 to 30 years, except that cables had 
been known to last 20 or more vears. He agreed with Mr. 
Trotter that the system should be earthed at the most 
negative points. Regarding the braided joint the tests 
mentioned were made on O'l section. As to the Board of 
Trade earth sheath, to the best of his recollection the rules 
stated that steps should be taken to prevent the ground 
becoming charged in the event of a fault, which might be 
done either by a shield or armouring. He was very much 
interested, he added, in Mr. Roger Smith's remarks. 


THE FARADAY SOCIETY. 


Several important papers were read before the Faraday 
Society at its meeting on Tuesday last, March 14. 

Mr. G. E. Bairsto, M.Sc, B.Eng., and Mr. R. Mercer, 
R.Eng., of the Laboratories of Applied Electricity at 
Liverpool University, presented a joint paper in which they 
gave a preliminary account of an exhaustive examination 
which 1s now being made into some of the properties of 
aluminium anode-films, with special reference to the 
capacity of such films, and to their behaviour in several 
electrolytes that had not hitherto been used to " form "' 
them. The authors pointed out that the value of the 
capacitv of these films depends on the maximum voltage 
to which they have been subjected, and thev urged that the 
differences in the results noted by various observers are due 
to the methods of measurement emploved, and to the 
difficulties involved in measuring the capacity of a very 
leaky condenser. Examination of various methods leads 
them to the conclusion that the aluminium anode film is 
composed of two lavers, an outer thick conducting filia 
whose thickness at a given voltage varies with the e deetr olvte 
and an inner and verv muc lh. thinner. dielectric stratum 
whose thickness is independent of the electrolyte. That the 
outer film is a good conductor is demonstrated by the fact 
that up to the present there is no evidence of the capacity 
of an Al condenser varying with the frequeney ; if such 
were the case it would mean that the finite resistance of the 
outer film hinders the free discharge from one plate to the 
other, As regards the composition of the inner film, since 
oxvgen is the only other substance present at. the anode 


besides the basic salt of Al, they conclude that it is O, either 
in a gaseous or liquid state; and are inclined to the latter, 
in view of the very high potential gradient that exists across 
the film, producing mechanical pressures which must run 
into hundreds of atmospheres, 

Among several. electrolytes of. bivalent or higher acid 
radicals whose valve action has not as vet been ascertained, 
they have made a study of KjFeCvs, K,FeCve; Am H2AsO0s, 
AmeHAsO,, and. (320)4,7(M00,4) :. the leakage current 
and resistance at various voltages being obtained, together 
with the eritical. voltage. Their analvsss lead. them to 
conclude that the capacity decreases slowly with the time 
of formation for several days. The higher the formation 
voltage, the longer is the time required. to fall to. the 
minimum value; that the product C x E of capacity and 
formation voltage over no part of the range of E is constant. 
It decreases with increase of E; that (AmoO)47MoO, ts a 
very efficient. electrolyte. It gives a very high insulation 
resistance, and is very little affected by temperature, much 
less so than Am.oB,O7; that the law of increase of leakage 
current with temperature is an exponential one ; and that, 
comrary to the opinion of MeGordan, temperature has 
considerable effect on the capacity. Each electrolyte 
behaves in a characteristic wav, and NaH PO, gives on the 
whole a decrease of capacity with temperature, while 
Ame B07 gives a considerable increase, a large proportion 
of which persists on cooling down to normal temperature 
again. 

Mr. S. W. J. Smith, M.A.. D.Sc., and Mr. W. F. Higgins, 
B.Se., of the Imperial College of Science, presented a paper 
on the surface effects between mercury and oxygen, and 
submitted an electrochemical method of estimating dis- 
solved oxygen. In this paper the effects of small quantities 
of NaN upon the potential difference between mercury and 
dilute solutions of various electrolytes have been studied 
and an attempt has been made to analyse and explain 
them, with the result that the rate of change of potential 
difference resulting from addition of NazS is at first found 
to be roughly proportional to the amount of NaS added, 
but suddenly increases at a critical concentration lving near 
00?7£ equivalents NaS per litre in solutions containing 
about O-OOLL equivalents of O per litre. This effect is 
temporary and almost disappears within 24 hours. ]t is 
replaced by a simular effect, permanent so long as atmo- 
spheric oxygen is excluded, which occurs in the solution 
containing initially about 0-00055 equivalents NaN per 
litre. The second effect is due to the conversion of the NaS 
into NaNO, by interaction with the oxvgen contained in 
the solution, The amount per litre of Naz5 required to 
produce the effect is thus a measure of the amount per litre 
of the dissolved oxygen, A very slight excess is sufficient to 
alter the potential difference by more than half a volt. The 
temporary effect is apparently due, partly at least, to 
selective absorption of NaN at the mercury surface. The 
experiments illustrate incidentally the origin of phenomena 
analogous to the " oxidation tints” of tempered steel, 


NEW BOOKS AND NEW EDITIONS. 


“ The Construction and Working of Internal Combustion 
Engines," By R. E. Mathot, translated by W. A. 
lookev. (London: Constable & Company, 24s. net.) 

This book. which bears evidence of being ably translated, 
forms a valuable treatise on the subject it deals with. The 
authors contention in the preface, that m spite of the 
number of books and papers which have been written on 
the subject, there is room for another, seems to be borne 
ont in the volume he has produced. The numerous illus- 
trations are well executed, and show clearly the design 
and arrangements of the best known types of engine, and 
there asa considerable amount of tabulated information 
relating to tests, dimensions and output of engines. 

Referring to large engines, the author mentions the 
backwardness of the English makers in this branch. This 
is indicated in the table given in chapter L, which shows 
that up to August. 1908, the total output. from English 
works of engines over 1,090 h.p. in size amounted to only 

12500 hop. whereas there were no less than 13 Continental 

and four American firms each of which had a greater pro- 

duction than the four British makers combined, The 
illustrations in. chapter 5 of engines typical of English, 


German and American. construction. seem hardly fair 
samples of modern engines of the same size. The German 
engine shown 1s evidently a larger one than the English 
one. British manufacturers of medium and large engines 
adopt more nearly the type of frame shown in the typical 
German engine, 

When dealing with the causes for adverse criticism to 
which gas enuines are subjected, the author mentions lack 
of overload capacity, and states that while it is customary 
to buv a steam engine of a given rated size which is capable 
of giving out considerably more power by increasing the 
admission period, a gas engine ts usually purchased. rated 
at the maximum power which it is capable of giving out. 
He suggests that the criticism relating to this point should 
not be attributed as a fault of the gas engine itself, as it 
rests with the ‘purchaser to choose the power of engine 
which he may require for his purpose. In this connection, 
however, he does not point out that were gas engines rated 
bv their makers so as to have equivalent overload capacity 
to steam engines, the price. per horse-power would be 
largely increased, and at the lower full load rating the 
eflicieney would. be so decreased as to possibly compare 
unfavourably with the competing steam engine. 

The chapters dealing. with the testing of engines con- 
stitute a valuable feature of the work, and will be appre- 
ciated by those engaged. both in the building and running 
of gas power plant. 


'* Electric. Wiring, Fittings, Switches, and Lanips.”’ 
W. Perren Maveock. Fourth edition. 
Whittaker & Company, 6s. net.) 

The fourth edition of this excellent book, which may be 
considered a standard work upon the subject of which it 
treats, will be welcomed by wiring contractors and students, 
to whom it particularly appeals. Almost every type of 
circuit which is met with in ordinary lighting, telephone 
and small motor installations is dealt with. and the diagrams 
showing their particular features are numerous and clear. 
There are, of course, many illustrations of the catalogue 
variety, as is to be expected in a work of this kind. They 
are. however, of service to the reader and are not out of 
place, as is too often the case. The proofs appear to have 
been carefully revised, but certain errors have crept in 
such as the wording at the commencement of paragraph 
2 page 7, and the name of the plug adapter shown in Fig. 
132a, page 153, which should be Pragnslls. | 

On page RO one notices that the dillicultv. existing in 
connection with high voltage metal filament lamps is stated 
to be their inefficiency compared with low voltage lamps, 
whereas it is commonly known that the fragility of high 
voltage tungsten lamps is their chief drawback, the differ- 
ence in efficiency being commercially neghble. It is some- 
What surprising, too, to see that six pages are devoted to 
the Nernst lamp, especially in view of the authors state- 
ment that its efficiency is less than that of metal lamps. 

As with its predecessors, this volume is one Which can 
he stronuly recommended to all engaged in installation 
work. While it is impossible to deal with every piece of 
apparatus used in this connection, tlie author will perhaps 
accept a suggestion that a short section touching upon tlie 
usuil tvpes of ammeters and voltmeters found in. practice 
would be of considerable value and not out of place in a 
work of this kind. The average man engaged in electrical 
work is undoubtedly somewhat ignorant of the subject, 
particularly in regard to such points as the relative value 
of moving coil and soft iron mmstriments, 

" Kleetrie Wiring Diagrams" By W. Perren Mavyeock. 
(London: Whittaker & Company, 2s. Gd. net.) 

According to the preface, this volume is intended as a 
reference book for those concerned with electric wiring of 
any description. The diagrams have been extracted from 
the authors "7 Blectrie Wiring Fittings. Switches and 
Lamps." ‘Vhe book is chiefly devoted to hyhting, telephone 
and bell cirenits, with seme diagrams of direct. current 
motor connections. No mention is made of alternating 
current motors as such, the only diagram being of a small 
The volume should be of use 


By 
(London : 


size Lanedon- Davies motor. 
to those who are not ini possession of the authors larger 
work referred to. but ats value would be considerably 
enhanced were the usual connections for sinele aid polv- 
phase motors given. 
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Technical Problems and their Solution. 


Questions and Answers by Practical Men. 


RULES. 


Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

QuEsTIONS.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

AnsweErs.—A fee of 10s. will be paid for the best answer, 
and 5s. for every other published. Replies should reach the 
oilice within 14 days of the appearance of the questions. 


Question No. 1244.—In a small generating station, dealing 
with a highly fluctuating load, an automatically 
reversible booster and a battery are employed. This 
part of the plant worked in a perfectly satisfactory 
manner for nearly a year, when the battery circuit 
breaker could not be got to stay closed. The battery 
current assumed an excessive value, sometimes in the 
charge and sometimes in the discharge direction. 
Investigation showed that the booster was over- 
compounding, and an adjustment of brush position 
brought matters to a satisfactory state again. It was 
found that the booster adjustments had not been 
interfered with in any way, but some new brushes— 
not a complete set—had been put on, of a different 
make to the others. The booster is fitted with com- 
mutating poles and has a series coil to compensate 
for armature reaction. Can anyone offer an explana- 
tion of the booster's behaviour ?—'' R.” 


Question No. 1245.— State what difficulties there are, if 
any, in driving a line shaft by means of two electric 
motors belted to same, and explain the arrangements 
that would be necessary with motors running on 
direct current and. three-phase circuits.—'* COUNTRY 
ENGINEER." 

Question No. 1246.—Has the atmosphere of a gas engine 
house any deletorious effect on the insulation or other 
parts of electric generators installed therein. If so, 
what are the primary causes and what is the remedy ? 
Are the effects the same with different varieties of 
gas, such as suction and town gas ?—'! C. B." 


Sparking of Variable Speed Motor. 


We give this week two additional replies to Question No. 
1243—A direct-current shunt-wound motor, with com- 
mutating poles and arranged for speed variation (33 to 1) 
by shunt control, is found to spark badly at one set of 
brushes when the load is switched off. This effect is verv 
much more noticeable when the field strength is weak than 
when it 1s strong—although the load switched off is the 
same In each case. Can anyone suggest the cause and the 
best method of curing the evil ?—“ ENQUIRER.” 


Answer to Question No. 1243 (Commended).—The prin- 
cipal cause of the trouble is in the design of the com- 
mutating poles and divertor, but in order to make the 
point quite clear, it may perhaps be advisable to recapi- 
tulate briefly the reason why commutating poles are used. 
These poles are used in order to provide a reversing magnetic 
field of the necessary strength to overcome the effects of 
armature reactance so far as that portion of the field is 
concerned in which the conductors undergoing commutation 
are situated thus eliminating the sparking which would 
otherwise take place due to the distortion of the magnetic 
field. 

In practice, however, it is a difficult matter to predeter- 
mine the exact Aegree of strength which these commutating 
poles should possess relatively to the armature, more 
particularly is this the case with regard to variable speed 
motors, therefore they are often designed too powerful for 
the work they have to perform, thus actually creating too 
strong a field in the opposite. direction. with its resultant 
sparking, the very thing they are designed to prevent. 

In order to overcome this difficulty and to adjust the 
commutating poles to the required degree of strength, 


they are fitted with an adjustable low resistance connected 
in parallel with the commutating poles, thus enabling 
more or less current to be diverted until the poles are of 
the exact degree of strength required. 


This latter arrangement is, however, a by no means 
perfect arrangement as, owing to the divertor and com- 
mutating poles having different inductances (the com- 
mutating poles being wound on an iron core possess a large 
amount of self-induction) any rapid fluctuations of current 
do not instantaneously divide themselves between the two 
in the proper ratio, but a certain “ time lag " interval is 
required during which sparking takes place. This is pre- 
cisely what is happening in * Enquirers " case, when the 
full load is suddenly switched off owing to the differences 
in the self-induction of the commutating poles and divertor 
the balance of currents between the two is altered and 
hence sparking ensues. 


The best method of overcoming this difficulty is to have 
a special inductive divertor wound with a laminated iron 
core and an adjustable air gap, it is then a simple matter 
to adjust the inductances of the commutating poles and 
divertor to each other so that each have an equal inductance 
and therefore an equal “ time lag.” 


, 


The cause of “ Enquirers " motor sparking more when 
load is switched off with weak field than with a strong field 
is probably due to the terminal connecting wires being 
coiled round the frame of the motor (a very common 
practice) as when the motor is running with a weakened 
field this coil of wire carrying full load current and lying 
in close proximity to a field spool would have a very con- 
siderable effect on same, with the result that the set of 
brushes whose conductors are under the influence of this 
particular spool will spark quite appreciably whilst the other 
sets of brushes may be sparkless. 


The obvious remedy for this is, of course, to straighten 
out the wires and to run them as far as possible so that the 
leading in and out wires are close together, thus neutralising 
each other and obviating any stray magnetic field.—J.E. D. 


Answer to Question No. 1243 (Commended).—Speaking 
generally all causes of sparking in motors and dynamos 
may be said to fall into one of the following subdivisions :— 

(1) Incomplete reversal of the short circuit current in 

the coil undergoing commutation when the short 
circuit ceases. This is a fault of design. 

(2) Too great self-inductance in the armature coils—also 

a fault of design. 

(3) Unevenness of the commutator, vibration, badly 

designed brush springs, etc. 

(4) Incorrect setting of brushes giving a wrong lead, or 

(5) The spacing between two sets of brushes is not equal. 


The main remedies are :— 


(1) The use of a sufficiently stiff reversing field. 

(2) The insertion of commutator coils in the risers 
(Sayers method). 

(3) Properly proportioned contact resistance. 


Having set out above the main causes of sparking, let 
us see into which division the case now under consideration 
falls. 

It is only one set of brushes that is at fault; therefore, 
it is evident that the armature coils are designed correctly ; 


.that is to say, their inductance is such that good com- 


mutation is possible. The effect is most noticeable when 
the field strength 1s weak, in other words, the field is not 
stiff enough to reverse the current in the coil by the time 
the short circuit is over. Commutation poles are already 
fitted and it looks as though the brushes are unequally 
spaced as in subdivision (5), causing the set in question to 
short-circuit coils that are in a field too weak to complete 
the reversal of the current properly, by the time the com- 
mutor bars have passed the brush. The spacing of the 
brushes should be carefully checked, and in any case it 
might be as well to give the defective set a little more 
backward lead.—F. W.S. 


A—M—— — = = 


THE ELECTRICAL ENGINEER, MARCH 17, 1o11. 


Electrical Progress at Home and Abroad. 
A Review by our Special Correspondents. 


LIVERPOOL NOTES. 
Turbo-Electric Generators in Marine Work. 
LIVERPOOL. 


Mr. Catterson-Smith read an important paper at the 
meeting in the Royal Institution building i in Colquitt-street 
of the Liverpool Engineering Society on ** The Manufacture 
of Turbo- Electric Generators and some of their Applications 
to Marine Work.” He expressed the opinion that it was 
extremelv doubtful whether the visions of enthusiasts of 
20,000 and 50,000 h.p. power stations using waste gas with 
4.000 kw. units would ever be realised with the gas engine 
as it now exists. Further, the initial cost of a large gas 
engine alone was rather more per horse-power than the 
complete turbo-electric generator, to say nothing of the 
verv heavy foundations required by the gas-sets, or of 
difficulties which arise from the small overload capacity of 
yas engines, Which is about 10°). Capital cost being one 
of the main items that go to make up the price at which 
electric energy can be supplied, there had naturally been a 
very rapid growth in the size of generator units for power 
purposes. lt was a fact that the manufacturer of steam 
turbines was prepared to supply a turbine capable of 
driving generators of about 25,000 to 30,000 b.h.p., whereas 
there was no visible prospect of the gas engine builder being 
able even to approach this size. 

At present, he said, the largest steam turbine stations in 
this country were supplying electricity at a lower rate than 
that charged at water power stations such as those at the 
Niagara, where the initial cost of the station and plant was 
excessive, being something like £30 per kw. of plant for 
the newer and double this for the older stations, whereas 
British turbine stations averaged about £15. The great 
reduction in cost and gain in efficiency that resulted from 
the use of high-speed turbines was well known; a com- 
parison of the turbines of R.M.S. Mauretania giving about 
17.000 h.p. at 180 r.p.m. and a turbo-electrie generator of 
about the same shaft h.p. at 1,000 r.p.m. was suggested bv 
the author. To anvone with a spark of imagination this 
comparison suggested great possibilities in the future of 
ship-propulsion by the use of high-speed turbines and low- 
speed propellers. ‘There was thus every reason for engineers 
being greatly interested in the manuafcture of high- -speed 
electric generators, and when tackled it opened up a fine 
field of mechanical and electric problems. 


Tramways and Electricity Undertaking. 


The annual survey of the City’s tramways and electricity 
undertaking by the Tramways and Electric Lighting and 
Power Committee of the Corporation took place « on Friday, 
and the excellent condition of the works gave unqualified 
satisfaction. Sir Charles Petrie (chairman) and the members 
of the committe, accompanied by Mr. C. W. Mallins (general 
manager of the tramways), Mr. J. A. Brodie (city engineer), 
Mr. A. Bromlev Holines (consulting electrical engineer), Mr. 
Richard Barrow (controller and treasurer), and Mr. Alfred 
Clough (resident electrical engineer), assembled at the 
Municipal Otfices in the forenoon, and subsequently spent 
the whole day in visiting the Lambeth-road Tramwavs 
Construction Works, the Carisbrooke-road Car Shed, the 
Rice-lane Electric Generating Station, the Lister-drive 
Generating Station, the Laverock Bank (Wellington-road, 
Toxteth) Generating Station, the Garston Car Shed, the 
Smithdown-road Car Shed, and the Highfield-street works 
and ofhces. 

The latest features introduced at the various depots were 
explained to the members of the committee, who thus on 
the spot made practical acquaintance with the mechanical 
and other equipment of the estate they have to administer. 
At the Laverock Bank centre the committee were much 
interested in the dual operations in progress there—namely, 
the destruction of refuse and the generation of electric 
current. Through the medium of the refuse destructor 
steam is produced, which 1s afterwards utilised to generate 
electric current. 


a I 


Thus the ends both of efficiency and | of stator w inding, 


economy are served at one place. The committee lunched 
at the Adelphi Hotel, where they were joined by the Lord 
Mavor, and mutual congratulations were exchanged on the 
subject of the city’s splendid electrical assets. 


THE MIDLANDS. 


The Non-Salient Pole Turbo-Alternator and its 
Characteristics. 


BIRMINGHAM. 


Before the Local Section of the Institution of Electrical 
Engineers Mr. Stanley P. Smith, B.Sc., A.M.LE.I., read 
a paper dealing with some of the characteristics of the 
non-salient pole turbo-alternator. He dealt at the outset 
with some of the reasons why the general opinion is now 
overwhelmingly in favour of the simple sine curve, pointing 
out that in the first. place the true sine wave is the simplest 
periodic function possible, and forms the fundamental 
in any complex curve, whilst tlie remainder is composed of 
harmonics superposed on this. Secondly, this ideal curve at 
once settles the question of a standard. Thirdly, the power 
factor and efliciency of a system are generally better with 
a sine wave than with any other. Fourthly, experience 
has proved that pure sine waves are less subject to altera- 
tion under varying conditions of load than complex waves. 
Fifthly, instruments affected by wave shape can be made 
independent of this if a sine wave is used both for calibration 
and working. Lastly, most of our alternate-current theory 
is based on the assumption of a simple sine wave and only 
holds so long as this condition 1s fulfilled. He then pro- 
ceeded to show how nearly the non-salient pole turbo- 
alternator possesses this ideal characteristic as an inherent 
property arising from the shape of its M.M.F. and flux 
wave, as its wave shape is not mainly dependent on the 
disposition of the armature winding and the interlinking 
of the phases, which is generally the case with the three- 
phase salient pole alternator. 


The Flux Curve. 


The great advantage of this inherent propertv of the 
non-salient pole machine, he said, lies in the fact that the 
flux curve retains practically the same shape on load as on 
no load, in consequence of which the shape of the wave of 
terminal pressure suffers minimum distortion, and he 
showed how much more readily the non- -salient pole 
rotor lends itself to the calculation of the distribution of 
the M.M.F. and flux than the salient pole type. 

The author then dealt with the flux curves, with and 
without saturation, demonstrated the construction of 
the flux curve and showed how in the flux wave all 
harmonies above the third can be neglected, the latter only 
becoming of importance in highly saturated machines 
where it represents the alteration in the flux curve due 
to saturation. He thus arrives at the declaration that the 
flux wave of a normal non-salient pole machine is prac- 
tically a pure sine wave, and finally to the theorem that 
the production of a sinusoidal pressure curve under all no- 
load conditions is a characteristic of all non-salient pole 
turbo-alternators. Dealing next with the effect of load, 
he said that the pressure wave of a non-sailent pole machine 
will only produce sinusoidal currents if the load consist of 
apparatus whose resistance, inductance, or capacity iš 
constant with respect to the fundamental. In practice, 
however, it frequently happens that this is not the case, 
in consequence of which the current wave suffers distortion. 
The pressure wave may also become distorted, due to 
other machines in the system which generate E.M.F.'s 
differing from a sine wave. 


Armature Reaction. 


When an alternator is working on load, the exciting 
current has to be increased in order to maintain constant 
pressure at the terminals. This increase of excitation 
is due mainly to three causes :—Armature reaction, leakage 
leakage of rotor winding. Of these the 
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first, as the cause of greatest importance, was discussed 
exhaustively by the author, who finally reached the con- 
clusion that in an alternator the effect of armature reaction 
depends on the phase displacement of the armature 
current with respect to the induced E.M.F. or flux. With 
an inductive load, cos $ = o, the armature ampere-turns 
exert a purely demagnetising effect; with à non-inductive 
load, cos 9$ = 1:0, a purely distorting action. In other 
words, at zero power factor the armature and field ampere 
turns directly oppose one another, whilst at unity power 
factor they are displaced 90° from one another. At inter- 
mediate positions the effect is partly demagnetising and 
partly distorting. The effect of this on the shape of the 
flux curve in a salient pole machine is quite well known 
and the skewed distorted flux and pressure curves are 
quite familiar. In a non-salient pole machine, however, 
none of this skewing occurs. The reason for this is two-fold. 
1. Both stator and rotor M.M.F. eurves are practically 
sine Waves ; The reluctance of the magnetic path 1s 
constant for any position of the flux. Hence when a load 
comes on, the flux curve simplv assumes a new position 
in space according to the phase of the load current. Since, 
however, the sum of two sine curves of the same frequency 
at anv angle i is also a sine curve the shape of the flux curve 
is not aflected. Provided, therefore, that the excitation is 
increased to overcome armature reaction, that is, to 
maintain constant pressure, the flux curve on load will 
to all intents and purposes be the same as on no load, 
for, no matter what position it. assumes in space, the 
reluctance of the magnetic path is constant. Under these 
conditions it is not difficult to see that the shape of the 
pressure wave is unaffected by-the nature of the load. 


An Ideal Machine. 


Electrically speaking, therefore, the non-salient pole 
alternator is an ideal machine, possessing the inherent 
characteristics of a sinusoidal flux and pressure wave under 
all conditions of load and no load. But the ideal condition 
of a constant reluctance of the magnetic path only holds 
for the uniformly slotted rotor, with constant air-gap. 
For any other arrangement the arguments must be 
modified accordingly, but from all points of view—elec- 
trical and mechanical—the uniformly slotted rotor with 
constant air-gap appears to be the ideal arrangement for 
the non-salient pole machine. 

The author then showed how the non-salient pole turbo- 
alternator lends itself readily to standardisation, demon- 
strating that if minimum and maximum core lengths be 
chosen for a given diameter and retain the same section 


throughout, the outputs can be adjusted on the 
" telescopic?” principle, according to the guarantees 


required. This, then, at once reduces the standardisation 
of non-sahient. pole-turbos to a matter of great simplicity. 
When once the above characteristic curve is known 
(measured or calculated), and also the heating limits, all 
else is immaterial. This means, of course, that the output 
of the rotor is known, or in other w ords, the permissible 
A.C. slot for a given length—a matter only determined 
by experience. 
Discussion . 

In the discussion on Mr. Smith's paper, Mr. A. M. Taylor 
said the point in which he was most interested was that of 
regulation. In Table (15) the author gave 15", regulation 
with 935 k.v.a. and : 28", with 1.135 k.v.a. Presumably the 
object of the author is to bring home to engineers how 
much cheaper it is for a given k.v.a. output to put in a 
machine having a poor regulation. The reduction of the 
short circuit current is closely linked up with this question 
of regulation and, in fact, is the pretext for introducing 
the poor regulation. T aking the second of the two outputs 
quoted, the drop iom no load to full load would apparentlv 
be, in the case of a 5.000-volt machine, from 5.000 to 3,900 
volts. If, however, instead of the full load current we s 
a short circuit current of, sav. ten times this amount, 
terminal voltage of zero w ould be reached (given sufhe ini 
time) before the short circ ult current had attained to the 
dimensions of 4} times the full load current. 

No doubt such a drop in voltage as that just indicated 
would not actually occur even with ten times the full load, 
owing to the fact that the eddy currents induced in the 
rotor would prevent the wiping out of the rotor-flux, and 
it would be very interesting if Mr. Sinith would tell us it 
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he has made any estimate of the actual reduction in voltage: 
that. might be expected in, sav, the 200th part of a second. 
Considering, however, that there will be twice the number 
of demagnetising ampere turns in the stator that are 
necessary to reduce the rotor eld to zero, it seems highly 
probable that the reduction in the rotor flux would be of 
the order of from 50 to 70°), and they would like to know 
from Mr. Smith whether this might not be expected. 

This raises the further point as to whether such a drop, 
supposing the short circuit to occur between the generating 
station and one of the sub-stations, would not be sufficient 
to throw the rctiries at the sub-station out of step, as 
these would be giving, for the instant, their full E.M.F. 
of 5,000 volts, and would be converted into generators 
discharging into a circuit of extremely low resistance in 
which the counter E.M.F. (namelv, that at the generating 
station) would be onlv some 2,000 volts, leaving an effective 
voltage of some 3,000 volts to drive current through a 
circuit of exceedinglv low resistance. 

No doubt the conditions would be mitigated by the fact 
of the rotary converters themselves dropping their E.M.F. 
quite materiallv ; but even so, the short circuit. current 
from these rotaries should suffice to throw them out of 
step. It seems desirable that before engineers agree with 
a light heart to sacrifice all regulation in the generators at 
the main station, thev ought to be assured that in so doing 
thev are not incurring the risk of throwing the synchronous 
machinery at the sub-station out of step. 


GERMANY. 


A New Printing Telephone —Ocean Wireless— 
Electricity and Concrete. 
BERLIN. 


Some interesting experiments have been made in Berlin 
in connection with an apparatus intended for attachment 
to a telephone. In the absence of an attendant at the 
receiving end, of course notified by no answer being received, 
the sender prints off the message on a dise by pressure of 
a swinging arm over the proper letters. The message is 
then recorded on a strip of paper at the receiving end 
of the telephone. The apparatus is the invention of 
the Danish. aviator Thomson. 


Oceanic Radiography. 

The range of wireless telegraphy is greater over the sea 
than over land, as is well known, but it has only recently 
been possible to send wireless messages from one side of 
the Atlantic to the other. An English vessel, the * Cedric." 
kept up a communication with both sides of the Atlantic 


during a recent vovage. The Hamburg-America line is 
building a German steamer which will do likewise. 


Action of Electric Currents on Concrete. 


As concrete 1s so often used as a bedding for tramwavs 
experiments with regard to its suitability for the purpose 
have been carried out at Dresden. The results were favour- 
able only with the best concrete, that is, concrete containing 
the least water and made from the best material. Inferior 
concrete loses rapidly in resistance even with low tension 
currents. The temperature employed has undoubtedly 
some influence. Those cements which have been made at 
verv hgh temperatures are far better insulators than 
Roman cement. 

Company Notices. 


At the last meeting of the board of directors of the 
Berliner Elektrizitats Werke it was decided to acquire 
1.850.000 marks worth of the shares of the Berliner Vororts 
Elektnizitats Werke, G.m.b.H., at Steglitz. and also a 
debt of 850.000 marks due from this concern to the Imperial 
Continental Gas Association, the present. holders of the 
shares. It was further resolved to issue 10 million marks 
of 41", debentures. 

The Sachische Strassenbahn Gesellschaft. made a gross 
profit of 400,496 marks for 1910. The residual net profit 
is 298,761 marks. A TOR", dividend will be paid on the 
increased capital of 1,750,000 marks. This is to be further 
increased to two a 

The Leipziger Elektrische Strassenbahn will pay 51", 
for 1910 as for 1909. although the capital has been in- 
creased from Gl to 8 million marks, 
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The Grosse Berliner. Strassenbahn announces a net 
profit of 10473810 marks for 1910 and a dividend. of 
SÍ". 

The Maschinenfabrik Oerlikon has supplied a locomotive 
for the Spiess Frutigen section of the Bernese Alpine 
railways, which has met with conspicuous success. The 
locomotive develops 2,000 h.p. with an alternating current 
of from 13 to 17 periods and 1.500 volts. Small motors for 
cooling the driving motors and for compressing air for the 
brakes are attached to the locomotive, which replaces all 
the tvpes previously tried. 


— 


UNITED STATES. 


Session of the Institute of Electrical Engineers — 
Synopsis of Papers—Transmission and Transformer 
Problems. 

New York. 


At the recent sessions in Schenectady and Pittsfield of the 
American Institute of Electrical Engineers. some very 
practical papers were read and discussed. Mr. A. B. 
Hendricks submitted an account. of some tests of high 
tension Insulating material, together with the conclusions to 
which the tests gave rise. The tests discussed were those 
for the determination of (1) ultimate dielectric strength 
and arcing voltage ; (2) energy loss or dielectric hysteresis ; 
(3) specific capacity. The testing apparatus should comprise 
four main elements, namely (1) alternating-current 
yenerator; (2) high tension transformer; (3) controlling 
apparatus, and (4) measuring apparatus, and Mr. Hendricks 
was brought to the conclusion that the results of tests for 
dielectric strength and arcing voltage will. depend to 
some extent on the power and regulation of generator and 
transformer. The critical, final moments of test are lable 
to be attended by high frequency oscillations which some- 
times form a complete flash over without leading to a 
dvnamic are. These oscillations have negligible influence 
on the voltage of normal frequency until a momentary 
are occurs , which may be attended by a sudden drop in 
voltage sutlicient to prevent the formation of a continuous 
arc. It is at this point that the influence of the energv 
avallable becomes important, while previouslv it 1s of 
small consequence, the load being extremely small. The 
author, therefore, recommends that apparatus be provided 
of capacity sufficient. to supply the small charging and 
leakage current and the energy absorbed by dielectric 
hysteresis with the closest. possible regulation and minimum 
distortion of wave form. Generators of the distributed 
held tvpe are recommended as embodying the essential 
characteristics necessary. The transformer should be de- 
signed throughout as a power transformer and preferably 
for continuous full-load operation, as contrasted with the 
usual bulky and delicate constructions of large impedance. 
Regarding controlling apparatus, the voltage must be 
varied through a wide range in a perfectly regular manner 
without breaks or steps. To effect this many different 
methods are in use, but the generator field control is said 
to be by far the best for laboratory work. The spark gap 
for measuring voltage was discussed in the paper, and the 
voltmeter coil in the lugh-tension transformer recom- 
mended. 


The Spark Gap. 


In the course of the discussion which followed Dr. C. P. 
Nteinmetz referred to the remarkable progress which had 
been witnessed in recent years in the use of high voltages, 
and advocated a further study of the whole question 
in order that present experience might be collated and 
standardized. Referring to the spark gap, which is the 
only correct. method of measuring disruptive strength, 
Dr. Steinmetz said the great difficultv lav in securing 
standard conditions for experiment, for all the time the 
spark gap was standardized they had no knowledge of 
the effect of transient voltages or the time of application 
of voltages. A voltmeter measured the effective value of 
voltage, but not the disruptive strength, to ascertain which 
we must also know the wave shape. This, at the generator, 
he said, was generallv a sine in the case of modern alter- 
nating current machines, but the wave shape at the point 
of test might be greatly distorted. Mr. A. H. Pikler put 
forward the view that the most important matter in the 
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design of insulation is a mechanical disposition of the 
various parts, which should be constructed with smooth 
surfaces and without sharp corners. Then the water should 
be expelled and an insulating compound introduced which 
may be depended upon for the insulation. He differed from 
the author as to the use of an auxiliary wiring on the 
transformer in preference to the spark gap for a direct 
measurement of voltage, since 1t was the potential difference 
at the point of test and not at the transformer which 
was wanted. 


Hysteresis and Eddy Currents. 


Considerable discussion was evoked by a paper by Mr. 
W. J. Wooldridge, giving the results obtained experi 
mentally for the variation of hysteresis and eddy-current 
losses with the flux density in silicon-steel. He found 
that the power of the flux density to which the loss is 
proportional did not have a constant value. For hysteresis 
this exponent has a value of about [6 up to 8,000 pausses, 
but increases rapidly above that and reaches a value of 
3:0 at 15,000 gausses. The exponent for eddy currents 
has a value of 2-0 for low flux densities, but decreases 
above 8,000 and reaches a value of 1:6 for 16.000 gausses. 
The losses in transformers at high flux densities are greater, 
says Mr. Wooldridge, than those. computed from the 
ordinary formulas with constants determined at low 
flux densities, as the decreased eddy-current loss does not 
offset the increased. hysteresis loss, as the eddy-current 
loss is small in thin sheets of silicon-steel. Mr. Pikler, 
however, thought the method of work and the shape 
of the test pieces should be giver before much weight 
could be attached to Mr. Wooldrige’s conclusions. Mr. L. T. 
Robinson, on the other hand, substantiated the results 
obtained in the hvsteresis tests as they agreed with 
those obtained by the ballistic governor, though he agreed 
that further theoretical analyses of the conditions which 
determine eddy-current loss are needed. 


Line Losses on No-Load. 


At a later stage of the proceedings Mr. G. Faccioli 
gave the results of some tests on the three-phase trans- 
mission line of the Central Colorado Power Company to 
determine the line losses on no-load. This was done by 
direct measurement with wattmeters at the generating 
end, chiefly the Shoshone power house. The length of line 
from that point to Denver is 1535 miles; from another 
plant at Boulder there is a line to Denver 27:6 miles in 
length. The lines run at verv high altitude, the highest 
points being 13,700 ft. By fie Jd variation of the generator 
the impressed voltage was raised to about 105.000. and 
wattmeter readings taken at various voltages. The line 
voltage was found to be about 10 °, higher at Denver 
than at the Shoshone power house. The loss with 100 kilo- 
volts at the source was about 1,000 kw. with the line 
open; with the line loaded the line loss dropped to rela- 
tively small values. To prove the probability of the no-load 
loss being by far greatest near the open end of the line, 
due to its increased voltage and therefore much greater 
corona formation, the line was opened at the Leadville 
sub-station, 63:5. miles from Shoshone, and confirmatory 
results were obtained. In the subsequent discussion 
Mr. L. C. Nicholson said the three things that affect the 
transmission lines were direct strokes, flashovers and 
interference. The direct stroke could be solved by the 
insulator. Flashovers continue to occur, but do no damage, 
except that they are inconvenient while they are occurring. 
That depends on setting the relay. It has depended on 
that up to the last lightning season, when on the main 
lines of the Niagara Falls, Lockport and Ontario Power 
Company, loaded with 80,000 h.p., insulator breakage has 
been practically obviated. The number of insulators 
broken per line in the last two vears has been about 2°,,, 
so that insulator breakage has been reduced to a point 
where we can take care of it without any inconvenience. 
However, flashovers still continue. This grounded. phase 
protector was a duplication, to some extent, said Mr. 
Nicholson, of that which he had. been emploving to get 
rid of the arcs at the insulators. * Allow a ground to stay 
on the line fifteen seconds and it will either clear itself 
or develop into a short-circuit without doing any damage 
otherwise. So that the problem which presented itself 

was to rid the system of short-cireuits-and do it quickly 
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enough to save the synchronous load. The receiving 
apparatus is synchronous, 25-cycle synchronous rotary 
converters or synchronous motors of large size, almost 
entirely. The solution. presented itself of short circuiting 
the lines which were already short-circuited, putting on 
another short-circuit, and one which will rapidly disappear 
after it goes on, and by that means shunting the primary 
short-circuit with a short-circuit at the station. This 
has been done by means of an inclosed fuse tube about 
six feet long, made out of a combination of paper, mica, 
etc., fitted with copper wire about No. 16 B. & S. gauge. 
One of these tubes is attached to each bus and connected 
to air switches which cut in as near instantancously as 
possible. The separation of the air gap is ten inches, a 
safe striking distance for 50,000 volts. It is worked bv a 
spring lever, with a pressure of about 40 lbs., and falls 
in in two cycles or 0:08 second." 


Mechanical Forces in Magnetic Fields. 


At the Pittsfield meeting the first paper presented was 
one by Dr. C. P. Steinmetz on “ Mechanical Forces in 
Magnetic Fields," in the course of which the author 
observed that in large apparatus the mechanical forces 
due to magnetic fields mav assume formidable values on 
the occurrence of short circuits or other abnormal conditions 
so as to tear the apparatus to pieces, if sufficient strength 
has not been provided to prevent this. Dr. Steinmetz has, 
accordingly, made a study of such forces and developed 
a more rational, simple and accurate method of calculating 
them. This also gives a better design of electro-magnets 
and permits calculating their efficiency. This method 
uses the law of the conservation of energy to relate the differ- 
ent forms of energy involved. Taking up the constant- 
current magnet, Dr. Steinmetz finds that for an average 
pull of 1 lb. over a distance of one inch, at least 8:6 volt- 
amperes are required at 60 cycles and at least 3:6 volt- 
amperes at 25 cycles. He also develops formulas and works 
out typical problems for the constant-potential alternating 
magnet, short-circuit stresses in transformers and repulsion 
between conductors. Respecting transformers, he finds 
that the short-circuit stresses are inversely proportional 
to the leakage reactance of the transformers and that 
therefore the latter should be large. The repulsion between 
a cable conductor and its adjoining return conductor may 
be great enough to hft the cables and throw them aside. 
The paper concluded w.th some general equations of 
mechanical forces in magnetic fields. In the subsequent 
discussion Mr. Pikler said the reason whv transformers 
sometimes fail nowadays on short-circuiting, whereas 
they formerly did not do so, was to be found in the fact 
that mechanical construction had not kept pace with 
the advance in insulating material, which permitted the 
conductors to be brought closer together while at the 
same time diminishing the reactance. Mr. Pikler proffered 
a doubt as to whether Dr. Steinmetz's proposed calcu- 
lation of the forces would apply to actual conditions, since 
the forces which apply in practice are not due to currents 
which are gradually brought up to a short-circuit value, but 
depend upon quick application and upon the magnetic 
conditions found in the core at that precise moment. 
Dr. Steinmetz found another critic in the shape of Mr. 
Faye-Hansen, who pointed out a numerical error which 
had been carried through almost the entire paper and 
showed that the short-circuit stresses computed by the 
author were too low on account of one of the assumptions 
made. He said that the forces which had been computed 
were for the final value of the short circuit current, whereas 
in the first few cycles of short-circuit the current might have 
twice its final value and the forces would consequently 
be twice as great as those given by the formula. l 


Some Transformer Problems. 


The remainder of the Pittsfield session was occupied 
by the reading and discussion of a series of papers on 
transformer problems. Mr. C. E. Allen showed how the 
use of silicon steel has placed great stress on the low iron 
losses thereby attainable, but has detracted largely from 
the consideration of the exciting current and regulation. The 
regulation of the average distributing transformers now 
on the market varies, he said, from 1 to 3509 and even 
up to 4° on power factors as low as 0:6. He also complained 


of the discrepancies as to the approved methods of cal- 
culating regulation and declared that it was almost im- 
possible to obtain transformers with the best regulation 
unless some other characteristic were sacrificed. In con- 
clusion he showed how the regulation of the distributed 
shell-tvpe transformer could be improved bv careful 
interlacing of its coils and how in the core type this improve- 
ment could be effected by long cylindrical coils without 
interlacing. Mr. J. M. Weed dealt with high temperature 
in transformers, pointing out that it involved deterioration 
of the insulation, increase in copper losses, a tendency to 
deposit solid hydrocarbons from the oil, the aging of the 
Iron and increase of core loss; and that therefore the 
cooling process demands special study based on tlie known 
laws of heat transfer. 
Causes of Breakdown. 

A paper by Mr. F. C. Green concerned itself chiefly with 
transformer breakdowns and their causes. He submitted 
that almost all transformer failures arose out of abnormal 
voltage conditions, particularly disturbances of the voltage 
equilibrium within. the windings; in other words, the 
most common punctures occur between turns of the same 
coil. The portions of the windings most exposed to excess 
potentials are near the line ends; these, he urged, should 
be protected by extra insulation. The microfarad capacity 
of the transformer should be small. Line disturbances should 
be reduced to a minimum. Reactances should be put in 
circuit with transformers having low inherent reactance. 
In operating great care must be given to see that the 
transformers are properly cooled at all times; if many 
self-cooled transformers stand in the same room the latter 
must be thoroughly ventilated, and the utmost care must 
be given to insuring that transformers are properly con- 
nected. Mr. Pikler, referring to the case of transformers 
which often broke down on the customer's premises, though 
they emerged satisfactorily from factory tests, urged that 
rules should be made requiring the tests to be carried 
out at the place of installation. He did not agree with the 
declaration that low regulation in large transformers was 
due so much to the customer's requirements as to the 
inherent nature of the problem. A high-reactance trans- 
former, he said, means an expensive transformer, since 
more ampere-turns are required, hence more copper, more 
winding space and more iron. A proper compromise has to 
be made between mechanical construction and increased 
reactance. Another effect of increasing the ampere-turns 
is to increase the eddy currents. In regard to the cooling 
of transformers, he pointed out that the upper part of the 
surface comprises almost the entire useful area, and said 
an effort should be made to make this area uniform in 
efficiency, “European designers," he added, “ are far 
ahead of us in making self-cooling transformers up to 
capacities of 3,000 kw. One reason for this is that the 
European standard for rise of temperature is twenty or 
twenty-five degrees higher than the American.” 


THE NEW MINING PRESIDENT. 


Mr. Frank Brain, of the Forest of Dean, who has just 
been elected president of the Mining Association of Great 
Britain, is well known in the mining world as a pioneer in 
the application of electricity to mining. It was at the 
Trafalgar Collieries, with which he is still associated as 
managing director, that electricity was first applied under- 
ground. This was in January, 1883. He contributed papers 
explanatory of the work done to the South Wales Institute 
of Mining Engineers, and also to the Bath meeting of the 
British Association in 1886. Mr. Brain is also recognised as 
an expert in electric blasting. — Electric fuses, now so 
generally used in collieries, were first perfected and supplied 
by him more than 25 vears ago, and the Cinderford, or 
Brain's fuse, manufactured under his patents, is still well 
known and largely used. He has given evidence before 
several Royal Commissions and departmental committees. 
He was appointed a member of the committee which, some 
little time since, held an investigation into safety explosives 
for use in mines. He is a past president of the National 
Association of Colliery Managers, an examiner for certificates 
under the Coal Mines’ Regulation Act, a director of several 
local companies, and a justice of the peace and county 
councillor for his native county of Gloucestershire. 
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THE ELECTRIFICATION OF RAILWAYS. 


In view of recent developments it would seem to be 
a fair assumption that we are on the eve, in this country, of 
a far-reaching extension of the principle of electric traction 
as applied to railway transit. Mr. Edison is reported to 
have declared the other day that the steam locomotive 
is now, for millions of people, blowing its last blast, and 
that the coming generation of city-bred folk will have mainly 
to depend for their knowledge of “ smoke-belching haulage 
machines” upon the history books supplied to them in 
school. It is not impossible that in the United States 
events may justify this prophecy. Already the steam 
locomotive has practically been banished from the city 
of New York, and Boston seems to be in a fair way of 
following that example. Chicago still holds out against 
electrification, but it is bound to succumb within the next 
few years. In the lesser cities electric traction is almost 
universal, Excluding lines deriving from their traffic a 
sinaller revenue than one million dollars per annum, there 
were at the end of last vear upwards of one hundred 
electric railwavs in operation in the United States, with 
an aggregate gross revenue of considerably more than 
£100,000,000 sterling ; and at the same time there were 
under construction. or sanctioned additional lines, or 
extensions to existing electric railways representing 
a combined capital of nearly £200,000,000 sterling. The 
total capital value of the electric railways in actual opera- 
tion is £900,000,000 sterling ; they comprise upwards of 
35,000 miles of track; and they carry the almost incon- 
ceivable number of 10,000,000,000 passengers annually. 
All this has been accomplished in five-and-twenty years, 
and the indications are that within the next ten vears the 
existing electric traffic, enormous as it is, will double itself. 
We are not likely to arrive at this stage of development in 
England for a good many vears to come, because the 
conditions "are radically different; but the figures are 
significant insomuch that they prove that alike for suburban 
passenger traffic, long-distance express train service, and 
heavy-freight purposes, the electric railway has demon- 
strated its complete and absolute efficiency. But if the 
American rate of progress is too rapid. for this country, 
there are manifold indications that our railway managers 
are awakening briskly to the possibilities. of electric 
traction. Apart from the fact that electricity has made 
possible for the metropolitan area a network of “ tube” 
systems which without it could never have come into 
existence, we have as a practical basis for the elucidation 
of the question the phenomenal success of the electrification 
of the District. Railway and the Metropolitan. Railway, 
which has in due course led to the electrification of the 
London, Brighton and South Coast Railway Company's 
arc line from Victoria to London Bridge, and to the electri- 
fication, now in progress and nearing completion, of the 
same company’s line to the Crystal Paláce. ~The greater 
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scheme for electrifying the route to Brighton in order to 
bring the famous Sussex coast resort. within some forty 
minutes’ run of London is, for the time being, stil! in the 
air. The Chairman of the Company has taken occasion 
within the past week or so to deny that this project has 
been definitely decided upon, but it is admitted that it 
has been under contemplation, and it is understood that 
an investigation of the whole question 1s now in progress 
at the hands of the Company's electrical engineers. 
Meanwhile the London and North-Western Railway 
Company, which has already under construction an electric 
railway from Euston to Watford, the greater proportion 
of which will be an open-air line, is re ported to be con- 
templating the electrification of the North London 
Railway, and it is understood that the Midland Railway 
Company has similar plans under contemplation m readiness 
for the time when 1t assumes full control of the London, 
Tilbury and Southend line, and the Tilbury Company's 


Electrification Bill. bas already passed through the 
Select Committee stage. The Great Eastern) Railway 


has had the subject of electrification under consideration 
for some months in connection with its suburban service, 
and so also has the East London Railwav, while develop- 
ments in the same direction may be looked for in the early 
future in connection with the Great Western. suburban 
services. The marvellous growth of electric. tramway 
systems during the past ten vears has made it imperative 
upon the railway companies working extensive suburban 
lines to meet the competition which has made such heavy 
inroads into their trafie returns by devising improved 
systems of transit. In this matter steam will not help them, 
as the Great Eastern Railway discovered to its cost when 
it dalhed with “ Decapods.” The essence of the whole 
problem is the elimination of those speed losses which in 
steam traction are incurred on entering and leaving a 
stopping station. To this problem the adoption of electricity 
provides not merely the simplest, but the only, solution ; 
with the additional advantage of higher speed on the 
track between station and station. Thus on one London 
railway the electric trains accomplish in twenty minutes 
a journey the equivalent of which, station for station and 
mile for mile, occupies exactly forty minutes on a steam 
railway. In this particular case tramway competition 
is not a factor, but the illustration holds good since the 
two lines serve the same district to a very large extent ; 

and while the steain railway runs a somewhat irregular 
fifteen-minute service of half-emptv coaches, the electric 
line runs a five-minute service of trains loaded to the limit 
of their capacit v. 

Outside the Metropolitan area we have conspicuous 
examples of the success of electric railways in Liverpool 
and Newcastle. In each case an almost overwhelming 
increase of traffic was the sequel to electrification. When 
high-speed electric transit was substituted for steam travel 
on the Lancashire and Yorkshire Companv’s line between 
Liverpool and Southport the volume of additional traffic 
took the officials completely by surprise. In the case of 
the suburban lines of the North- Eastern Railway, which 
felt very severely the competition of the tramways, electri- 
fication speedily resulted in an increase of fifty per cent. 
in the number of passengers carried, and at the present 
moment the railway is taxed during the "* rush-hours " 
to the utmost extent of its powers. In these, as in the 
case of all railways in competition with electric tramway 
services, the primary essential 1s rapid acceleration. and 
deceleration of speed, and when it was found that a rate 
of thirty miles an hour could be attained thirty seconds 
after a stop, and that in a similar period an electrically 
drawn train could be brought to a halt, the problem was 
solved, and the electric tramcar, with its necessary limitation 
of pace on the highway, was left behind. With these 
examples to guide them, the London and North-Western 
Railway Company and the Great Central have now decided 
to proceed with the electrification of their Manchester, 
South Junction and Altrincham line, which runs between 
London-road and Oxford.road stations, and Altrincham 


and Bowdon. New stations are to be erected between 
Timperley and Altrincham and between Stretford and 
Sale, and thus Broadheath and other districts will. be 
banalt within range of high speed transit. The electrifica- 
tion of the Dublin and South-Easterh. Railway, in which 


company the London and North-Western Railway is 
substantially interested, has also been brought forward 


as a practical proposition in order to remedy the disastrous 
effects of tramway competition. Other companies which 
had been watching with close attention the progress 
of the London and Brighton's Victoria to London 
Bridge line and have derived confidence from the remark- 

able success of this overhead system, also have electrification 
schemes under consideration, but to these it would at the 
moment be premature to make definite reference, All that 
need be said now is that at least three companies are taking 
hold of the electrification problem with both hands, and 
that the next twelve months will witness the beginning of 
several developn.ents of the highest importance. 


CORRESPONDENCE. 


All communications intended for the Editor should be addressed 
* THE EDITOR, 149, Fleet Street, London, E.C.’' Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 


The Editor is not responsible for, nor does he necessarily endorse 
opinions advanced by cor respondents. 
BREAKING HIGH AND LOW POTENTIAL 
CIRCUITS. 


To the Editor of Tig ELECTRICAL ENGINEER. 

Sir,—In your report of the discussion on the above 
paper, in vour issue of 3rd inst., you make me say that : 

even if the whole energv of rupture were taken by the 
arc, 17,000 kilowatts could be interrupted with a cubic 
foot of oil." 

Please note that this should read: '' even if the whole 
energy of ruptuie were taken by the ott, . . . ete, 
etc." Mv proposal is to do away with the arc, as far as 
practicable, and to convert the energy of the circuit into 
heat, in thie oil, at anv distance from the are that we 
please, by dissipating the heat in thin strip resistances 
immersed in the oil. By this arrangement the arc, which 
is further reduced by being broken up into some 20 small 
portions (separate from each other), is quenched in cool 
oil, the strips being several inches away from the elements 
of the arc. Yours faithfully, 

A. M. TAYLOR. 

Avondale, Ashfield-road, King's Heath. 


N ORTHA MPTON INSTITUTE. 


The ninth annual dinner of the past and present. dav- 
students was held on Saturday last, at the Holborn Res- 
taurant, Mr. E. T. Driver presiding. A record attendance 
included. Dr. Walmsley (the principal), Mr. F. M. Denton, 
Mr. C. E. Larard, A. M.Inst.C. É., and Mr. S. Field, A.R.C.S., 
heads of the various departments ; also many past students 
of the Institute who have achieved successful positions ìn 
the engineering world. In the course of his speech, Dr. 
W 'almsley related a few reminiscences of the early days at 
the Institute and forecasted the probability of further 
extensions being made to this ever-growing building. Mr. 
Field, in a very entertaining speech, suggested the use of 
an" oxygen chamber " for reviv ifving overworked students. 
Altogether a most enjovable evening was spent; that 
spirit of good fellowship. which is so marked a feature of 
student-life at the “ Northampton," being dominant 
throughout. 


THE NATIONAL PHYSICAL LABORATORY. 


For the convenience of those participating in to-day's 
annual visit to the National Physical Laboratory at 
Bushey House, Teddington, it may be mentioned that. 
trains leave Waterloo as follows :—North Station : 11.35, 
12.20, 1.20, 2.20, 2.40, 3.17 and 3.40; South Station : 
11.40, 12.35. 1.40, 2.36 and 3.14. The nearest route from 
Teddington Station to the Laboratory is by way of Adelaide- 
road, Park-road and Park-lane. 
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What the Leading Electrical Houses are Doing. 


FovgrH. ARTICLE. 

The General Electric Com- 
pany, Ltd. of 67, Queen 
Victoria-street, London, B.C., 
and of Manchester and Bil- 
mingham and branches, have 
issued a very striking cata- 
logue, printed in colours, of 
the special illumination de- 
vices which they are prepared 
to supply for the Coronation 
festivities. The abundant 
illustrations should prove of 
the greatest value to contrac- 
tors and others who are en- 
gaged in preparing decorative 
schemes, since they not only 
afford an admirable series of 
hints with regard to the 
general aspect of large illu- 
mination projects, but also 
indicate the most effective —— l 
disposition of the smaller units, of which there is 
an immense variety from which to make selections. 
A splendid range of shields and coats of arms is shown both 
with and without flags and drapery, arranged for festoons of 
lamps, with the Royal monogram picked out in lamps, or 
framed in glass flambeaux arranged for any colours desired. 


XS) 


e 
A decorative lion's head with torches radiating from it and 
held in a metal wreath forms a very striking emblem of the 
smaller kind, and in conjunction. with a festoon of 
'" Pixiehte ". with dependent clusters of coloured glass 
globes or roses forms a very chaste and effective device. A 
very bold design is one in which a crystal crown and the 
letters "^ G.R.” arranged for lamps are superimposed on a 
painted wooden plinth supported on lions! heads and 
tastefully draped ; while another excellent combination 15 
that of shield and flags, from which are dependent wreaths 
encircling the letters " G" and “M” and coloured. col- 
lapsible lanterns, the complete design being finished with 
" Pixielite ” festoons of coloured lamps. Each of these 
devices is about 10 ft. high. A magnificent metal device, the 
dimensions of which are 22 ft. by 18 ft., has a lion rampant 
for a centre surrounded bv a riband inscribed “ George V., 
King and Emperor," surmounted by a crown between two 
pairs of flags and half encircled with a wreath of oak leaves 
carrying acorn-shaped lamps, while a double 10w of lamps 
encircles the centrepiece. Another stately device shows tlie 


“Gand M” as an illuminated eut crystal panel some 16 ft. 
long, draped below, surmounted by a crystal many-pointed 
star with the crown above it supported by crystal scrolls 
and finished on each side with wreathed torches each 
carrying six illuminated coloured. globes. Yet another 
shows under metal canopies illuminated portraits of the 
King and Queen in the centre of an eight-pointed crystal 
star with flaus grouped above, while clustered. flambonux 
and a crown set off the canopies. Tlüus device is 20 ft. 
high bv some 11 ft. wide. Wonderfully striking also is a 
cut ervstal medallion, 01 ft. bv 5 ft.. in the centre of which 
is the “ G.R.” entwined and studded with glass jewels and 
encircled with wreath and ribbons, the whole being sur- 
mounted by the Imperial crown on a crimson cushion. 
There is also an abundant variety of single letters, roses and 
rosettes, stars and crowns, shields, hons heads, wreaths and 
torches in all shapes and sizes. Of these smaller devices a 
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LAMPHOLDERS 
KEY HOLDERS 
BATTEN HOLDERS 
MINIATURE AND 
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EDISON SCREW 
LAMP HOLDERS 
BATTEN AND 
KEY HOLDERS 
WATER-TIGHT 
FITTINGS. 


WHOLESALE ONLY. 


LARGE LONDON STOCK. 


cane festoon from which half a dozen glass roses are hanging 
is extremely pretty as well as inexpensive. 

The “ Pixielite " strip to which reference has been made 
is a contrivance which is made in strict conformity with the 
London County Council's suggestions with regard to tem- 
porary electrical illuminations and can be fixed to any 
premises with the greatest ease and at a minimum cost. It 
is weatherproof, even in the most exposed situations, and 
will be found to be thoroughly serviceable and efficient. It 
is adapted for standard B.C. carbon filament lamps of 5 or 
8 c.p., which are claimed to be cheaper in first cost than 
specially capped lamps, while they are serviceable for ordi- 
nary 1equirements when the occasion for temporary decora- 
tion work has gone by. It can be supplied in practically any 
lengths, but is stocked in those which carry 60 lamps spaced 
6, 12, 18, 24 and 36 in. apart. 


The Seear Coronation Holders. 

Mr. E. C. Seear, of 16 and 17, 
Devonshire-square, London, E.C., is 
making a speciality of Coronation hold- 
ers in two sizes—one for 30 holder 
lengths and the other for 60— 
which are well calculated to meet the demand for a simple 


and inexpensive system for temporary illuminations. They | 


are especially suitable for street decorations, and a quantity 


of the 1-18 size were used during the Christmas festivities, | 


ordinary insulated staples being used for affixing to build- 


ings. Several large consignments have already been shipped | 


to the Colonies and abroad. For the home trade, several 
of the large factors have placed stock orders, and con- 
tractors are urged to ask their suppliers for particulars 
and prices before placing their business. 
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The holder here illustrated has been designed in view | 
of the fact that the initial cost must be low, for a system | 
that is serviceable and trustworthy for temporary lighting. | 


The holder is well adapted to meet all reasonable con- 
ditions, and is suitable for wiring with 1-18 twin cable 
twisted for lengths of, say, 30 holders. 
nections are made, the dome is filled with compound, which 
will not be effected by sun heat, and when the holder 1s 
screwed together the compound is forced out through the 
inlets, so that there is a solid insulation between the 
terminals and the cover, making them completely water- 
tight. 
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CORONATION STRIP 


TEL RAMS: '*SWITCHONIA." 
PHONE: ''22 LONDON WALL." 


E. C. SEEA 


office & Warehouse: 
16-17, Devonshire Square, 
LONDON, EC. : : 


After the con- | 


tort. 


HAND LAMPS 

PEAR SWITCHES 
LAMP HOLDER 
PLUGS & ADAPTORS 
TUMBLER SWITCHES 
WALL PLUGS 
ROUND & OBLONG 
CUT-OUTS 
COUNTER-WEIGHTS 
CEILING ROSES 
MAIN SWITCHES 
CARBON LAMPS 


The illustration below is of the Seears holder for 7-22 
twin size. The interior has a central porcelain bridge which 
separates the terminals and raised porcelain to protect the 
cover. After the connectors are securely fastened to the 
terminals, the top is completely filled with compound. The 
cable is not disconnected, the insulation is merely removed 
at the point of connection, and therefore there is no strain 
on the terminals or holder. 

Mr. Seears has also, we are informed, the sole representa- 
tion in this country of an important lamp works, who are 
making a special line of carbon lamps, 5 or 8 c.p., for 
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illumination work. The prices are extremely 
low, but at the same time the lamps are 
reliable, and satisfaction is guaranteed. 


The Caspar Devices. 


Caspar Signs Company, of King’s-road, London, N.W... 
Gravs Inn-road, and Glasgow, Manchester and Hull, the well- 
known specialists in electric signs and patentees of the auto- 
matic flasher, have issued a list showing a good range of de- 


vices specially designed for electrical illuminations, which 
should strongly appeal to the patriotism of the public. The 
prices, which are extremely reasonable, are arranged so that 
local electricians can, if so desired, execute the wiring 
themselves. 

Among their specialities are a series of box signs showing 
a transparency with threequarter-length portrait of their 
Majesties in brilliant colouring, mounted on linen and faced 
with glass, making a most striking and effective decoration 
both by day and night. The price of a sign 40 in. by 30in., 
with portrait of either the King or Queen, is listed at 
£3 5s., while if wired complete with holders, the cost would 
only be 15s. extra. For a sign double this size, that is 


5 ft. wide by 3 ft. 4 in. high, with floral design and portrait 
of both of their Highnesses, the price is only £5, with an 
extra 20s. for wiring. 
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Fripay, Marcu 17. 


INSTITUTION OF ELECTRICAL ENGINEERS (Glasgow Local 
Section).—& p.m., meeting of Students’ Section at Glasgow 
Technical College. 

SATURDAY, Marcu 18. 


Rovar Instriturron.—Albemarle-street, W., 3 p.m., 
“ Radiant Energy and Matter," third lecture by Professor 
Sir J. J. Thomson. 

Monpay, Marcu 20. 

INSTITUTION OF ELECTRICAL ENGINEERS (Newcastle 
Local Section).—Continuation of discussion on Mr. Vernier's 
paper on ** The Laying and Maintenance of Transmission 
Cables." 

TuvEspAY, Marcu 21. 

INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 
Students’ Section).—Municipal School of Technology, 
Sackville-street, 7.30. Annual general meeting. 


THURSDAY, Marcu 23. 


INSTITUTION or ELECTRICAL ENGINEERS.— Victoria Em- 
bankment, 8 p.m., “ Electricity Meters, with Notes on 
Meter Testing," by Messrs. H. A. Ratcliff and A. E. Moore. 


Fripay, Marcu 24. 


PuysicaL Society oF Lonpon.—5 p.m., City and Guilds 
Engineering College, ** A Sensitive Thermo Regulator " and 
“ Experiments on the Measurement of Electrolytic Resist- 


ances using Alternating Currents,” by H. F. Haworth, 
Ph.D., M.Sc., B.E.; ‘* Oscillatory Currents in Coupled 
Circuits” and ‘‘ Some Radio-Telegraphic Apparatus in 
Use at the City and Guilds (Engineering) College," by Prof. 
G. W. O. Howe, Wh.Sc., M.Sc. 
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In addition to these lines, there are numerous devices 
of crowns and stars, etc. The design (No. 2008) illustrated 
above is also a very effective and showy decoration. It 
is executed in well-seasoned wood painted and finished in 
white enamel, is drilled and grooved and fitted for electric 
lamps and artistically draped at back. The price, exclusive 
of draperv and wiring, is £4 5s. They are also supplying 
lettering '* G R” and crown, or “ G and M" in wood 
letters, holed for electric light, in various styles and sizes 
from 38s. 6d. and a set for 30-inch letters, to £5 for the same, 
5 ft. high. 


ELECTRIC LOCOMOTIVES. 


At a meeting of the Scottish Institution of Engineers and 
Shipbuilders (Jufior Section) at Glasgow, Mr. B. Parker 
Haigh, Glasgow University, delivered a lecture on “ Electric 
Locomotives.” He pointed out that several mechanical 
problems had arisen in the design of large electric loco- 
motives, one of these being the collection of the heavy 
current required from the overload conductor or third rail. 
From the point of view of the mechanical engineer the 
* single-phase " motor system was much more promising 
for high speeds than either direct or three-phase systems, as 
only a single overhead conductor and collector were re- 
quired. The main problems as compared with modern 
steam practice arose from the fact that electric locomotives 
were much lighter than steam of equal power. For this 
reason it was necessary to put a greater proportion of the 
total weight when possible on the driving wheels. Against 
this was the known fact that a leading bogie gave smoother 
running. In the largest locomotives driving bogies had been 
less successful than in moderate sizes, for the great height 
of the bogies necessitated by the large motors and driving 
wheels, caused great strains in the upper framing. Articu- 
lated locomotives and others with semi-rigid wheel bases 
had been more successful. Perhaps the most important 
point requiring attemtion was the suitable support of the 
motors so as to avoid excessive vibration and shock on the 
rails. It was immaterial how the weight of the motors was 
transmitted to the driving wheels so long as the great mass 
of the motors was not forced to vibrate along with the axles. 
In the largest locomotives this problem had been solved by 
supporting the motors, weighing up to 15 tons each, on the 
main framing, the motion being transmitted to the driving 
wheels by means of connecting rods. 


SATURDAY, Marcu 25. 
ASSOCIATION OF ENGINEERS-IN-CHARGE.—6.30 p.m., 
King's Hall, Holborn Restaurant, annual dinner. 
TUESDAY, Marcu 28. 
INSTITUTION OF ELECTRICAL ENGINEERS (Manchester 


Local Section).—7.30, annual general meeting. Lecture by 
Professor J. A. Fleming. 


CAR LIGHTING WIRE. 


We have received from Messrs. J. C. Fuller & Sons, of 
Woodland Works, Old Ford-road, Bow, E., a sample of 
the new metal sheathed wiring which they are now supply- 
ing for car-lighting purposes. This wire, it is claimed, has 
many advantages over the ordinary conductor. It is 
practically indestructible, and as it is very flexible it can 
be readily bent so as to fit closely into the frame of the 
car, thus obviating one of the chief difficulties of the 
metallic tubing which tends to fracture if bent at a very 
small angle. Another advantage 1s that the outer sheath 
can be used as the return, thus avoiding the necessity for 
earthing the system when the single conductor wiring is 
employed. It is quite inexpensive, and owing to its small 
bulk it can be tucked away out of sight on the chassis. 
Messrs. Fuller are making this not only in the single con- 
ductor , but also in flexible twin conductor, and are manu- 
facturing this wire throughout in their own works at Bow. 


GERMAN COMPANY NOTES. 


The financial year 1909-10 of the Stádische Elektritatsiz- 
werke in Breslau closed with a net profit of 887,797 marks 
(692,848 in 1908-9). The turn was practically the same 
as for last year, 3,349,795 as against. 3,349,027 marks. The 
cost to the town of generating a kw. hour at the works, 
including all outgoing expenses, interest, depreciation, etc., 
was 9:76 pfennigs, as against 10°56 pfennigs for the previous 
vear. The steam engines driving the dynamos burnt 21,865 
tons of coal, costing 12s. a ton. The book-value of the com- 
pany is put at 83 million marks. Two hundred and sixty-six 
persons are employed. 
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Business Notes and News. 


LIGHTING AND GENERAL. 
HOME. 


ABERDEEN.— The Corporation has adopted the report of the 
Electricity Committee recommending that an agreement be 
entered into with the Great North of Scotland Railway Company 
for the supply of electricity for five years for lighting, heating 
and power on the following terms: The rate to be a flat rate of 
21d. per Board of Trade unit for the first year, and a flat rate of 
2d. per unit for the remaining four vears ; the railway company 
to undertake to consume or pay for 135,000 units during the first 
vear, 140,000 units during the second vear, 150,000 units during 
the third year, and 160,000 units during each of the fourth and 
fifth years ; the supply to be for the railw ay company’s own use, 
in their stations, offices, workshops, and hotels, and to include 
the Joint Passenger Station and the Caledonian Railway goods 

yard, but not a supply to tenants in the railway company's shops 
in the Palace Buildings or elsewhere ; the agreemeat to com- 
mence and take effect as from March t, 1911. 

BanNsTAPLE.—. Local Government Board inquiry has been 
held by Mr. H. R. Hooper. M.Inst.C.]IZ., into the Council's 
application to borrow £1,970 for extensions to the electric 
lighting undertaking. Mr. Hooper, after hearing evidence, said 
they were charging more for clectricity for publie lighting in 
Barnstaple than any town in the country, and vet. were losing 
morev on it. 

BanNsTAPLE.- The Town Council has concluded an agreement 
with Messrs. Williams Bros.. of High-strect, under which they 
will fit up their premises throughout as electric light showrooms 
with a view to advertising the advantages of electricity in a 
practical way for the next three vears. 

BELFAST.— The new Alexardra Theatre which is to be opened 
at the engl of the month is to be lighted throughout by electricity 
generated by 40 h.p. Cres lev engines on the low voltage system. 
Externally, nine large flame are limps are being erec'e l, while 
special attention has been given to elce ric lighting f.r stage 
effects. 

DENLEY.— At a meeting of the Urban District Council the 
Electric Lighting and Traction Commn ittee reported: that the 
working of the Councii's electric lighting and tramwavs under- 
takings for the year ending March 31, 1911, after payment of all 
working expenses (which had been reduced bv £600), and 
without rate aid, would result in a gross profit of £6.914. The 
interest on the loans for the year, including accrued interest oa 
loans raised during the vear, amounted to £3, 807, and repayment 
of loans to £2,933, making a total for loan charges of £6,740. 
Thus the estimated gross profit was sufficient to pay one complete 
year 8 loan charces, “and still leave an estimated net profit on the 
ycar's working of £174. The deticiency on the year’s working for 
1909-1910, without accrued interest, was £l, 059, so that the 
estimated profit of £174 for 1910-11 was an improvement on the 
year's working of £1,233. This the committee considered to be 
highly satisfactory. 

BnaEeNTwOooD.— The Urban District Council has decided to 
adopt the scheme of extensions to the electricity works, subject 
to the approval of the Local Goverameat Board. 

Burtrox.— At a meeting of the Town Council, Alderman Lowe, 
in submitting the minutes of the Gas and Electricity Committee, 
reported an eneouraging improvement in the eleetricity returns, 
For two or three years the undertaking felt the introduction of 
the metallic filament lamp, and, though the conversions meant a 

saving to the consumers, the department suffered. For some 
months, however, the sales had been increasing again. The public 
were realising the advantages of electricity for motive power, 
Nome time ago he said it would be a very good thing for the 
department if the load for motors and heating were equal to that 
tor traction, This month the units sold for motors and heating 
were 46,500, and for traction 46,900, The units sold for motors 
and heating showed an increase of 17,000. or 589 over the 
corresponding period of last vear, and this had been done on a 
fuel bill of £5 less. 


CHIPPENHAM.—The Finance Committee of the Town Council 
recommended that sanction be given to an application made by 
the Chippenham Electrie Supply Company to vary the terms of 
the agreement with the Council as to the amount to be set aside 
for depreciation, and to be allowed to set aside 2°, for the vear 
1910, 39, for I911, 4°, for 1912, and 5", for 1913 sid the follow- 
ing years. ‘The Council, however, referred the report back to the 
committee. 

DErknv.— Metalite, Ltd., have now begun the equipment. of 
their new premises at Gresham-road, at the Osmaston end of the 
town, and contemplate being able to employ their some 500 
hands, 

Dewspury. Reeommendations put forward by the Elec- 
tricity and Tramways Committee with regard to reducing charges 
for cleetricity have been earned in the Council by an over- 
Whelming majority. [Ht has heen resolved. that the present 
charges for electrical energy for power and heating purposes, 


viz., 25d. per unit for one hour's consumption per day of the 
consumers maximum demand, and ld. per unit for all used 
above, be reduced to 24d. and $d. respectively ; that the present 
charges during the night from nine o'clock and all day up to 
dusk from September 31 to March 31, at a rental of £2 to £4 
per annum for the loan of time switch, according to size of 
motor, and Id. per uait net iu one month, be reduced as follows : 
Time switch rental £2 to £4 per annum, depending on size of 
motor; and for a consumption of 20,000 units per annum, all 
units at 2d. For a coasumption of 20,000 to 50,000 units per 
annum, all units at 3d. For à consumption of 50,000 to 100,000 
units per annum, all units at 9-16d. For a consumption of 
over 100,000 units per annum. all units at $d. Councillor Kilburn, 
Chairman of the Committee, said the action of the committee 
was a justifiable one, as was showa by experience. In January, 
1907, they reduced the price from 5!d. and 3d. to a flat rate 
of 4d. and 21d. and ld. per unit, and on that the profit rose 
from £1,243 to £1.700. In 1902 their expenses were equal to 
470d. per unit, and in 1903, with increased consumption, from 
215,000 units to 263,000 units, they were equal to 3°92d. per 
unit. In 1904, with the consumption increased 100"$5, the 
expenses further dropped to 2:09d. per unit, and in 1910 they were 
only equal to 186d. per unit. 

Dover.—The ‘Town Council has unanimously approved a 
proposal to hold an electrical exhibition oa a small scale during 
the Dover Shopping Week. 

Ersom.—The electricity undertaking of the Urban District 
Council showed a profit for the half-vear of £556. 

EwELL.—The Council is considering the question of estab- 
lishing aa electric lighting plaut for public and private lighting, 
a suggestion that power be taken from Epsom being negatived. 


Hastincs.—By a majority of 26 votes to one, the Town Council 
has adopted the Sanitary Committee's report to instal electric 
ight in the Borough Sanatorium buildings and abolish gas 
lighting. 

HUDDERSFIELD.--]n connection with the Technical College 
Engineering Society Mr. J. V. Levett delivered a lecture on 
electric drive for cranes. He pointed out its many advantages 
over steam, hvdraulie, and other drives, and showed in clear 
terms the working costs, which he claimed were greatly in 
favour of electric drive. Interesting details were further given 
of the construction of girders, bogies, and different types of 
travelling cranes, including single motor and multiple motor 
cranes, Tne working of a two-ton charging machine for charging 
steam force, recently built by Messrs. Thomas Broadbent & Soas, 
crane builders, Hudderstield, was described. The progress mad^ 
during the last twenty vears had, said the lecturer, been very 
great, and more especially during the last six years, and he 
confidently predicted that still greater progress would be made 
until the electric drive became general wherever crane machinery 
or other kinds of machinery were used. 

Lreps.—The City Council has referred back a recommenda- 
tion to accept the tender of the British Westinghouse Electrie 
and Manufacturing Company, Ltd., of £2,015 in respect of the 
Morley sub-station plant. Mr. R. Armitage, M.P., said the 
reason for this action was purely technical. In England the 
standard of periodicity was 50. In Leeds they had two stations, 
a large one at Whitehall-road with a periodicity of 50, and a 
smaller one at Crown Point with a periodicity of 25. The 50 
standard had been proved to be the most efficient, and the 
Council had decided that the Crown Point station plant should 
be altered from 25 to 50 periodicity. Therefore it would be a 
mistake to put down the proposed plant when a change was 
to be made later. Jf the Corporation were to mect the needs 
of manufacturers they must supply electricity cheaply. To 
supply electricity most cheaply thev should have one big station 
of one periodicity. therefore to Leeds it was vital that tho 
Corporation should enlarge that part of the plant already coa- 
demned, and to have but one periodicity and not. two. 

Leirn.—At a meeting of the Dock Commission a report was 
brought up from the Electric Supply Sub-Committee regarding 
the extension of the electrical installation at Leith Docks, which 
stated that tenders had been obtained from various firms for the 
work. and it had been agreed to recommend that that of the 
Chloride Electric Company, amounting to £2,032, be accepted. 
With reference to cables. prices had been obtatned from some of 
the principal British makers. Their prices were practically all 
the same, and amounted to about £4,000. A German firm has 
also been invited to quote. The prices. they submitted were 
slightly higher than those of the British firms, but when asked 
for a definite tender, and when they knew they were in com- 
petition with British firms, they reduced their prices by about 
16°, all round. The committee recommended generally in favour 
of the British manufacturers, and resolved. that the orders be 
placed with British firms, on eondition that they reduce their 
price by at least 5°). Failing that, the sub-committee were to 
report. further to the Works Committee. The sub-committee 
recommended that. the Commissioners be asked to approve 
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generally of the scheme and estimates, and remit back with 
powera to the Works Committee to authorise expenditure for 
cables up to £6,500 for material and work. 

LOUGHBOROUGH. At a meeting of the Town Council the 
Gas and Electricity Committee reported that seven firms had 
sent in tenders for two 350 kw. turbo-dynamos, and that of the 
Brush Electrical. Engineering Company, Lid., at £1368, was 
recommended for acceptance, together with the same = firm's 
quotation. for the supply of a commutation grinder at £3.. 
Alderman Bumpus proposed the adoption of the recommenda- 
tions, ard expressed his pleasure that they were able to place 
the contract to a local tirm. Ihe margin between their tender 
and the next most satisfactory was not large, but the Brush 
was definitely the best offer. The renvuning expenditure. for 
the extension of the plant was estimated to bring the total to 
£2,310. The report was adopted, and a further reselution to 
apply to the Local Government Board for sanction to a loan 
of £2,310 was also agreed to. 

MORECAMBE. The Rovaltv Theatre, which has just been re- 
opened, is now fitted throughout with electric light, the old. gais 
system being entirely displaced. 

STOKE-ON-TRENT.-- Councillor Leese, Chairman of the Elec- 
tricity Committee of the Potteries Federated Council, in moving 
the adoption of the Committees recommendation to expend 
£50,014) for generating station, plant, buildings, ete., ana £10,000 
for additional mains, said that neither the committee nor the 
engineer would take the responsibility of facing another winter 
under existing conditions, Experts were agreed that the three- 
phase extra high tension alternating system was the only one 
which could be used with economy and efficiency over a large 
area, and sooner or later they would be forced to adopt it. They 
would have to spend £25,000 or £30,000 to make the four existing 
works efficient under the old system, and this would he à waste 
of monev when thev would have to adopt the new svstem in the 
end. Enormous economies in fuel, labour, and the most of 
generation and supply generally had. been effected in the big 
towns which had adopted this new system. The sum of £4,000 a 
year for 20 vears would provide for repayment of capital and 
interest, and if the Local Government Board would allow them 
te defer repayment of capital for three vears the works would be 
able to pay their way without either calling on the rates. or 
increasing the price of electricity. They hoped to achieve thet 
end bv the saving in the cost of generation and increased. con- 
sumption, Some slight opposition was manifested, but ia the 
end the recommendation was carried by a large mai rity. 

'TuUckr.Es.— Mr. Harris, electrical engineer, Dul lin, attended 
a meeting of the Urban Council to discuss the feasibility of 
introducing electric lighting into the township, Mr. Harris 
advised that the best method to adopt would be to have the 
Council itself establish the plant, which ot tae start would cost 
about £3,000, but would, he said, in the first year reduce their 
lighting bill by one-third of what it costs for gas lighting, and 
afterwards when adopted by private consumers would be a 
great source of profit in the township. Arrangements are being 
made to carry out the project. 

WEDNESRURY.— The Town Council has decided, on the recom- 
mendation of the Electricity Committee, to extend the elec- 
tricitv main for power and lighting to Elwell’s forge, Bescot, 
involving the construction of a new power main between Mestv 
Croft and Crankba!l lane, at a cost of £500, and a new overhead 
main over land belonging to Messrs. Elwell. at à cest of £TS0, 

Woopsripck. The Urban District Council, after declining 
the invitation of the Gas Company to pay £50 towards the cost 
of converting tlat-tlame lights in the street lamps to incar descent 
burners, decided to revive the Ele^trie Lighting Committee and 
to invite Mr. Charrington, of London, to cor fer with the com- 
nuttec on the subject of installing electric light in the district. 


OVERSEAS. 


ALBURY (N.N. N.).- The Municipal Council has decided to ask 
the permission of the State Government to borrow £10,500 for 
the purpose of installing electric light in the town. 

BarriNAa. (NSW. ).— The scheme for lighting the town by 
electricity has now been completed. There will in all be about 
64 street lamps ranging from 32 c.p. in the outer streets to the 
1.200 power arcs in. River-street. 

Dusxepin (N.Z..-—The City Council has adopted. recom- 
mendations made by its Electric Power and Lighting Committee 
providing for the extension of the plant at Waipori Falls by the 
wedition of two units of 1.000 kw. each at a cost not exceeding 
£60,000. Included in this estimated price was £10,000. for 
reticulation, The chairman of the committee stated that at 
present there are 1.100. consumers and plenty of prospective 
customer, and there was a large part of the city unreticulated. 
Applications to be connected had to be refused every day, because 
with the present plant there was danger of selling out of power 
during working hours. 

Mitnouvrse Me. Harper. Engineer of the City Council, is 
en his wav te Meglae’d and American with the object of pur- 
chasing a sterave battery ard other equipment tor the electricity 
werks. 

STE THEON Y (CaN Api). Owing to the necessity of inereasing 
the electrical plant in Strathcona, some 72.000 dollars worth of 
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machinery has been ordered, the whole of which is to be con- 
structed in the British Isles. The money is to be apportioned as 
follows: 867,000 for generating machinery, 85,000 extra 
machinery in ease of emergency, 600 kw. generator, Sb4.300.. It 
was recommended to purchase a turbine engine which would 
increase the capacity of 400 kw. 


TRACTION. 
HOME. 


STOCKTON-ON-TEES. ‘Tne Power Gas Corporation, Ll, has 
received an order from the Japanese Governmeat for the supply 
of alternating current electrical phit, ete, to the value of 
about £100,000 for the electrification of a portion of the Japanese 
railway system. Current. will be generated. by means of four 
Mond gas engines, each developing 2,400. b.h.p. The plant 
includes machinery for recovering sulphate of ammonia. from 
the fuel consumed, of whieh they hope to manufacture a con- 
siderable amount in lieu of importing: it. 


OVERSEAS. 

ENcGspINE.. The Rhaetian Railways Company is announced 
to have decided on the electrification of its Engadine lines. 
The contract for the conversion of the line and the roiling stock 
has been divided amongst the Oerlikon Company, the Siemens- 
Schuckert Company, the A. B.G., Messrs. Brown, Boveri, and a 
hfth electrical firm. 


ELECTRIC POWER HOUSE BILL. 


The House of Commons Select Committee, of which Mr. Walter 
Guinness is chairman, have pronounced as proved the preamble 
of the Bill by which the Metropolitan: District’ Railway and 
the London Electric Railways propose to form a joint committee 
of three members of each company to acquire the Lots-road 
generating station at Chelsea. from the Underground. Railway 
Company and reat it to the two companies, who at present 
take their current from that station under an agreement which 
has 95 vears to run. 

Opposition to the Bill had been indicated by the Metropolitan 
Electric Supply Company, and also, in a measure, by the London 
County Council, but. Mr. Fitzgerald, K.C., for the promoters, 
announced that the Metropolitan Supply Company had. with- 
drawn its opposition as a result of negotiations, while the pro- 
moters were willing to give the London County Council the 
undertaking asked for, namely, that the terms of purchase and 
lease of the power station should be such as to place no undue 
burden on the companies. 

Mr. Vesey Knox, K.C. on behalf of the London County 
Council, said the only other point of principle outstanding 
was this, that in face of the powers of the County Council to 
purchase the existing electric undertakings in. London in 1931 
they thought that any power to supply other railway companies 
ought to be subject to the sanction of the Board of Trade, 
As to the question of the enlargement at Lots-road. station, 
the County Council had no wish to interfere with any existing 
powers of the Underground Company. There were, however, 
words in the Bill which seemed to suggest. that extensions 
might be made bevond the existing powers of the company, 

Mr. Fitzgerald said the Metropolitan Electric Supply Company 
had withdrawn without prejudice to their. rights to appear 
against the Pill in the other House. Tt was hoped that an agree- 
ment would be come to with them. 

Mr. €. H. Merz, electrical engineer, gave details of the capacity 
of the Lots-rord station, At present. it was for 48.000 kw. 
but there was room for 180.000 kw. He took it that under the 
modified Clause 23. the promoters would. be able to supply 
electricity to nearly all the railway companies operating in 
London. 

Mr. Cortez Leigh, electrical engineer to. the London. and 
North-Western Railway Company, said his company did not 
pledge themselves to take a supply of electricity from the 
promoters, but in view of the construction of their electric 
line to Watford he considered it was an advantage to his company 
to have the option of a supply. | 

Mr. Selby, manager of the Metropolitan Roilway, and Mr. 
Jenkins, of the City and South London Railway Company, 
each expressed. the opinion that it would be a good thing for 
companies now supplying themselves to be able to fall back on a 
large power company, 

In the end, as already stated, the Committee held the preamble 
proved, 

—— 

The Hugo Schneider Aktiongesellschaft Glulilimpenwerk, 
Berlin, has been registered to take over the Leipzig business 
of the Hugo Schneider AG. The capital consists of L125 
thousand mark shares. 
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COMPANY MEETINGS AND REPORTS. 
COUNTY OF LONDON ELECTRIC SUPPLY. 

The 17th ordinary general meeting of the County of 
London Electric Supply Company, Ltd., was held on 
Monday at Winchester House, the Chairman of the Com- 
pany, Mr. J. B. Braithwaite, presiding. The General 
Manager and Secretary, Mr. H. B. Renwick, having read 
the notice convening the meeting, 

The Chairman said: When we come to consider our 
revenue account, we have an exceedingly satisfactory state 
of affairs, inasmuch as our company comes out the best of 
all the London companies in the amount of the increase in 
its gross revenue. I told vou last vear that in my opinion 
we had seen the worst of the depletion of our revenue caused 
by the change from carbon to metallic filament lamps, and 
I think the fact that our gross revenue shows the substantial 
increase of £10,118 is evidence that that view was a correct 
one. The amount of our gross revenue shows an increase of 
5195, after deducting allowances for bad and doubtful 
debts. On the other hand, we have had some slight increase 
in our working expenses, and the net result is that we pay 
the same dividend as last year, we place £20,000 to depre- 
ciation, instead of £16,000, and we carry forward £1.373. 
At Coatbridge, the very satisfactory progress made last vear 
has continued throughout the year, and we have had an 
increase of £648 on the revenue and a very considerable 
increase in the number of units sold, which increase appears 
likely to continue. Bournemouth pays the same dividend 
as last year. 

In our own case the increase in the units sold is approxi- 
mately 2,250,000, the great bulk of which, of course, is for 
our increased power demand. We are still holding our 
position as, perhaps, the leading London electric supply 
company for the supply of power, and I hope that that 
source of revenue is going to continue for a considerable 
time. Our lamp connections during the year are an absolute 
record. We have had very good lamp connections in pre- 
vious years, but this year is the highest that we have ever 
had, being equivalent to over 125,000 lamps of 30 watts 
each. In all the essential points, therefore, we have nothing 
but a good story to tell you. We have had a satisfactory 
year from the gross revenue point of view ; we have had a 
fairly satisfactory year from the net revenue point of view ; 
we have had a record increase in our business both in the 
nunber of consumers and in the number of lamps connected, 
and our working expenses show a further decrease, reckoning 
the cost per unit. The relation of expenses to recelpts is 
now 40:895, as against 4:159; last year, so that there is a 
decrease of very nearly 1° in the ratio of working expenses 
toreceipts. We haveopened the current year extremely well. 
We have had a large increase in the sale of current, and we 
have every prospect, I think, of the current year being the 
best that we have had for a very long time. I quite antici- 
pate a very considerable increase in our profits. 

With tegard to the London Electric Supply Bill of 1908, 
I told you last year that we hoped to get our northern and 
southern stations connected together. That is not yet an 
accomplished fact, but it is quite safe for me to say that 
by the time we meet next vear our Wandsworth and City- 
road stations will be connected by an inter-connecting cable, 
which will result in increased safety and increased economy. 

With regard to the somewhat extraordinarv state of 
things that exists at the present moment in Holborn, the 
Holborn Council invited tenders from the gas and electric 
companies for the lighting of the borough, and when the 
tenders were opened it was found that that of the electric 
lighting companies—of whom we are one—would effect to 
the borough a saving in cost exceeding £9,250 over a period 
of 10 years. We, as business men, might have supposed that 
there was nothing for it but for the Council to accept the 
electric companies’ tender. But no; they do not do these 
things in that way. The committee brought in a recom- 
mendation that the gas company's tender for 10 years 
should be accepted. Naturally, the ratepavers made some 
disturbance about this, and the result, I believe, is that they 
are going to invite fresh tenders, although what the advan- 
tage of doing that is I, for one, fail to see. You may depend 
upon it, however, that if they are determined to sell the 
borough to the gas companies, at the expense of the rate- 
pavers, we shall see that the public are made fully acquainted 
with the manner in which their interests are served in that 
Council. The Chairman concluded by moving the adoption 
of the report and accounts. 


Mr. Joseph Shaw, K.C., seconded the adoption of the 
report, moved by the Chairman, and the motion was 
unanimously agreed to. 


BROMPTON AND KENSINGTON ELECTRIC SUPPLY. 

The report of the Brompton and Kensington Electricity 
Supply Company, Ltd., for the vear ended December 31, 
1910, shows a credit balance of £26.679, which, with the 
sum of £8,521 brought forward and £905 balance of interest, 
makes a total of £36,105. The directors recommend trans- 
ferring £1,707 to the credit of depreciation account (main- 
taining this fund at £80,000), and a dividend on the Ordinary 
shares for half-year at the rate of 11°, per annum, making 
10°% for the vear ; placing to credit of reserve fund account, 
£8,000; directors’ additional remuneration (under Article 
92 of the Articles of Association), £387, leaving £7,443 to be 
carried forward. The figures show that the income from 
electricity at £47,300 is about £200 down and net revenue 
comes out at £26,700, as compared with £27,100. "The 
smaller provision for depreciation is fully compensated for 
by carrying £8,000, as compared with £6,000, to reserve. 
The number of customers has again increased and the aver- 
age price per unit obtained was 426d., a rise of 0'08d., and 
the highest since 1906. 


SOUTH LONDON ELECTRIC SUPPLY. 

The report of the South London Electric Supply Cor- 
poration, Ltd., shows gross receipts for 1910 at £41,158 and 
working expenses £17,689, leaving a profit balance of 
£23.469, which, with £1,125 brought forward, leaves 
available a sum of £24.594. After providing £5.000 for 
depreciation and £5,592 for Debenture and other interest, 
the balance is £14,002, out of which the directors recom- 
mend a dividend at the rate of 5*4, leaving £1,002 to be 
carried forward. "There was a net increase in the vear of 
21,785 (35 watt) lamps, and applications were in hand for a 
further 6.200. The units sold during the year were 4,101,539, 
an increase of 396,331, or 10:794, the cost per unit sold 
showing, owing to the installation of turbine plant, a 
reduction of 12°). 


BRITISH INSULATED AND HELSBY CABLES. 


The annual report of the British Insulated and Helsby 
Cables Company for 1910 shows that the gross profit for the 
vear has advanced to £143,300 from £131,800. This 1s below 
the level for 1908, but much superior to the 1907 result. 
The business has shown a satisfactory growth, largley due 
to the orders obtained through the foreign agencies and 
connections, Net profit comes out at £79,700, as compared 
with £71,300. An issue of £200,000 Five per Cent. Mortgage 
Debenture stock was made by the company last November, 
but the additional interest paid in this respect was only 
about £300. The dividend is maintained at 1095, £20,000 
is again written off for depreciation and £8,500 transferred 
to special reserve account. * The directors recommend the 
pavment of a further dividend of 6s. per share on the 
Ordinarv shares, making, with the interim dividend already 
paid, a total of 1094, for the year ended December 31, 1910, 
absorbing £30,000, carrying forward to next account a 
balance of £42,319. 


W. T. HENLEY’S TELEGRAPH WORKS. 

Mr. Sydney Gedge. presiding at the 32nd ordinary 
general meeting, said that the sum charged for depreciation 
of machinery, ete., namely, £17,244, was the largest that 
had ever been set aside for that purpose. The company s 
investments in Consols and other trust securities, were 
shown at their cost price of £125,000, but on December 31 
last they had depreciated bv £6,394, which had been 
written off out of profits. For the last 12 years they had 
paid dividends of 1595, and for three years out of the 12 the 
dividend was 209%. He concluded by proposing the adoption 
of the report. The Managing Director (Mr. George Sutton), 
in seconding the motion, stated the company's business m 
the past vear was largely in excess of that of any previous 
vear, and they had been able to maintain their profits—and 
to increase them, in fact, by a few thousand pounds—by 
reducing the actual profit on their goods and largely 
increasing the turnover, Their home trade had been satis- 
factory, but it was in the foreign and Colonial trade that the 
large expansion in their business had occurred; (The motion 
Was unanimously adopted. 
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Electrical Contractors Section. 


Contracts Open and Accepted, and Business Prospects. 
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Contract and Miscellaneous Advertisements should reach , 


this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, B.C. 


CONTRACTS. 


-———— — 


BOROUGH OF WALLASEY. 
ELECTRICITY DEPARTMENT. 


CONTRACT FOR STORES. 

The Corporation of Wallasey are prepared to receive 
TENDERS for the supply, over a period of twelve months, 
from June 30 next, the following, amongst other articles, 
being the principal stores required for use at the Electricity 
Supply Works, Seaview-road, Liscard, Cheshire, viz. :— 

Cotton. Waste, Meters. 

Coal Shovels. Cable and. Junction. Boxes. 

Bolts and. Nuts. Fire Bars. 

Switches and Cutouts, &e. Globe Strains. 

Oils, &c. Paint. 

Span and Guard Wire. 

Further particulars, with form of Tender, may be had 
on receipt of stamped addressed envelope (foolseap), and 
samples inspected on application to the Engineer, Mr. J. A. 
Crowther, at lus Office at the said Works. 

Sealed Tenders, which must be on the printed form, 
endorsed “ Tender for Electricity Stores.” and addressed 
to the undersigned, to be delivered, per post. at mv office, 
as below, not later than April 13. 

The Council do not bind themselves to accept the lowest 
or any Tender. 

H. W. COOK, Town Clerk. 
Town Hall, Wallasev, 
March 9. 1911. 


Cea Mi OF GLASGOW. 


ELECTRICITY DEPARTMENT. 


The Corporation invite TENDERS for the supply of 
(1) CABLES (including small. I.R. CABLES. and 
FLEXIBLES) ; (2) METERS for a period of twelve months 
from Mav 31, 1911. Copies of the Specification and Form 
of Tender can be obtained on application to Mr. W. W. 
Lackie, Engineer, 75, Waterloo-street, Glasgow, on deposit 
of Two Pounds for each specification. The deposit will be 
returned on receipt of a bona fide Tender. 

Sealed offers, marked ** Electricity Department, Tender 
IUE voa A deuce ense EA " must be addressed to, 
and lodged with the Town Clerk, on or before Mondav, 
March 27, 1911. 

The Corporation do not bind themselves to accept the 
lowest or anv offer. 


A. W. MYLES, Town Clerk. 


City Chambers, Glasgow. 
March 13, 1911. 


( 99 Y BOROUGH OF WIGAN. 
} 


WIGAN CORPORATION TRAMWAYS DEPARTMENT. 


The Tramways Committee of the Wigan Corporation are 


| prepared to receive. Tenders for the supply of :— 


Timber. Overhead Line Material. 
Glass. Paint. 
Varnish. Tram Car Accessories. 


Ironmonger v. 


Specification and. forms of Tender may be obtained on 
applieation to Mr. J. Slevin, Tramways Engineer, Bradford- 
place. Wigan. 

Tenders (endorsed with the name of the article tendered 
for) to be addressed to the Town Clerk, King-street West, 
Wigan, and must be received not later than Monday, the 
27th instant, 

The Committee do not bind themselves to accept the 
lowest or anv Tender. 

HAROLD JEVONS., Town Clerk. 
Town Clerk's Office, Wigan. 
March 9, 1911. 


COUNTY BOROUGH OF WIGAN, 


WIGAN CORPORATION ELECTRIC 


DEPARTMENT. 


LIGHT 


The Electric Light Committee of the Wigan Corporation 
are prepared to receive Tenders for the supply of :— 
Cables. 


Carbons. 


Electric Accessories. 
Ironmongery. 
Engine Room Stores. 


Specifications and. forms of Tender may be obtained on 
application to Mr. J. Slevin, Electrical Engineer, Bradford- 
place, Wigan. 

Tenders (endorsed with the name of the article tendered 
for) to be addressed to the Town Clerk, King-street West, 
Wigan, and must be received not later than Monday, the 
27th instant. 

The Committee do not bind themselves to accept. the 
lowest or any Tender. 


HAROLD JEVONS, Town Clerk. 


Town Clerk's Office, Wigan. 
March 9, 1911. 


CITY TRAMWAYS. 


L, EEDS 


The Tramways Committee of the Leeds City Council 
invite Tenders for the supply of : 

25 Electric Tramear Trucks of Standard gauge. 
IO Tramcar Electrical. Equipments, 

Specifications and Forms of Tender may be obtained 
upon application at the Tramways Offices. 

Sealed Tenders, endorsed ` Tramways— Tender for 
Trucks," or " ‘Tramways—Tender for Electrical Equip- 
ment." to be delivered to R. E. Fox, Esq.. Town Clerk. 
Town Hall. Leeds, not later than 10 a.m. on March 31. 
1911. 

By Order, 
J. B. HAMILTON, 


Standard Buildings. General. Manager. 


City Square, Leeds. 


THE 


CONTRACTS OPEN. 
HOME. 


GLASGOW.—The Corporation invite tenders for the supply of 
(1) cables (including small I.R. cables and flexibles) and (2) 
meters for 12 months from May 31. See Official Notice. Par- 
ticulars from Mr. W. W. Lackie, Engineer, 75, Waterloo-street. 
March 27. 

HAMMERSMITH.—The Borough Council invite tenders for high 
and low tension switchgear, and air-cooled static transformers. 
Particulars from Mr. G. Gilbert Bell, Engineer, Electricity Works, 
Fulham Palace-road, S.W. March 29. 

HaNpswonTH.—'The Urban District Council invite tenders 
for the supply of one 600 kw. mixed pressure direct current 
turho-generator, jet condensing plant and motor-driven pumps, 
natural draught-cooling tower and tank, and pipes and valves. 
Particulars of Messrs. Kennedy & Jenkins, 17, Victoria-street, 
S.W. March 28. 

Hackney.—The Borough Council invite tenders for two water 
tube boilers, one motor turbine feed pump, and the re-construc- 
tion of a portion of the coal-conveving plant. Particulars from 
the Town Clerk. April 6. 

KETTERING.— The Urban Council invite tenaers for the supply 
of one extension engine ard dynamo (315 kw. set), mixed pres- 
sure steam turbine, direct current generator, and condensing 
plant (450 kw. set). Particulars of Messrs. Kennedy & Jenkin, 
I7, Victoria-street, Lordon, S.W. March 20. 

KixcsTON-vPON-Hvrr.—The Electricity Committee of the 
Hull Corporation invite tenders for two 2,000 kw. turbo-genera- 
tors. See Official Notice. March 28. 

LoNDoN.—-H.M. Commissioner of Works and Public Buildings 
invites tenders for the erection of eleetric bell-hangers. Work 
for 3 years. Particulars from H.M. Office of Works, Ntorey's 
Gate, SW. March 21. 

Lonvpon.—The County Council invite tenders for four com- 
plete electrical equipments for watering cars for operation upon 
both conduit and overhead trolley systems. Particulars from 
the Clerk to the Council, Spring Gardens, S.W. March 28. 

MAnkGATE.--The Corporation invite tenders for the electric 
lighting for the rew Pavilion and other buildings at the Fort, 
240 volts d.c. Mr. E. A. Borg, Borough Surveyor. March 22. 

REIGATE.— The Town Council invite tenders for the supply 
of 2 Diesel oil engines coupled to two 100-kw. single-phase 
alternators, with exciters and accessories (confined to Diescl 
engine makers), and main switchboard for six 2,500 kw. alter- 
nators and five feeders. Particulars from Messrs. Hancock & 
Dykes, 1 Victoria-street, S.W. Specifications from the Town 
Clerk, Reigate. March 22. 

RicHMOND.—The Borough of Richmond and the Heston and 
Isleworth Urban District Joint Isolation Hospital Committee 
invite tenders for the supply of electric light fittings. Par- 
ticulars of Mr. F. C. Greville-Smith, 213, High-street, Hounslow. 
March 22. 

RoTHERHAM.—The Electricity Department of the Corpora- 
tion invite terders for the supply, delivery and erection of ore 
1,000 kw. steam turbo-alteraator. condensing plant, steam and 
exhaust pipes, high tension switchboard gallery, switchgear, etc. 
Particulars (£2 2s.) of the Borough Electrical Engineer. March 23. 

SHEFFIELD.— The Guardians invite tenders for the alteration 
of the existing svstem of electrical fire alarm bells in the Fir 
Vale Workhouse into a system operated by means of rela vs. 
Particulars from Mr. A. E. Booker, Union Offices, West Bar. 
March 23. 

SUNDERLAND.—The Corporation invite tenders for stores in 
connection with the electric tramways, including general, elec- 
trical and car supplies, ete. Particulars from Mr. A. R. Dayson, 
Tramways Officer. March 30. 

WALLASEY.—The Corporation invite tenders for the supply 
for 12 months of various stores required for use at the Electricity 
Supply Works, Sea View, Liscard, Cheshire. See Official Notice. 
Particulars from Mr. .'. A. Crowther, Engineer. as above. April 
13. 

WANDSWORTH.— The Guardians invite tenders for, inter alia, 
electric fittings. Particulars from Mr. F. W. Piper, Union 
Offices, St. John’s Hill. March 20. 

Wican.—The Electric Light Committee of the Corporation 
invite tenders for the supplv of cables, carbons, electrical ac- 
cessories, Ironmongery and engine-room stores. See Official Notice. 
Particulars from Mr. J. Slevin, Electrical Engineer. March 27. 

WiGAN.—The Tramways Committee of the Corporation invite 
tenders for the supply of overhead line material, tramear ac- 
cessories, ironmongery, ete. See Official Notice. Particulars 
from Mr. J. Slevin, Tramways Engineer, Bradford-place, Wigan. 
March 27. 
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OVERSEAS. 


MELBOURNE.—Tenders are invited by the Postmaster- 
General’s Department for the supply and installation at Post 
Office, Geelong, of : (a) Twelve sections of a branching multiple 
magneto lamp-signalling switchboard, together with all associ- 
ated apparatus, as per schedule No. 364; or (b) one automatic 
or semi-automatic switchboard, together with all associated 
apparatus and subscribers’ instruments. July 25. 

NOUTH AUSTRALIA.—For the Postmaster-General’s Depart- 
ment: (1) For the Adelaide General Post Office, 5 motor genera- 
tors and one switchboard; (2) three sections of switchboard, 
common battery, multiple and other equipment, to increase 
capacity from 3,840 to 5,760 lines. Date: (1), April 19; (2), 
June 14. 

VicToRIA.— Post master-General’s Department: (1) For the 
Bendigo Post Office, 11 sections of a branching, multiple-magneto 
lamp-signalling switchboard; 10.000 telephone protectors ; 
(2) 102 miles of telephone cable, lead covered, paper insulated ; 
(3) for the Ballarat Post Office, 12 sections of a branching, 
multiple-magneto lamp-sienalling switchboard. Particulars 
of the Commonwealth Orices, Victoria-street, Westminster. 
Date: (1), March 7; (2), April 4; (3), June 14. 

WESTERN AusTRALIA.— For the Postmaster-General's Depart- 
ment : Supply and delivery of one common battery switchboard 
for the Perth Central. Exchange, consisting of two junction 
seven subscribers', four-end, two-cable turning and two-cable 
storing sections, together with all necessary frame racks, power 
plant, and all associated apparatus.  Particulars of the High 
Commissioner, London. April 18. 


TENDERS ACCEPTED. 


ASHFORD.— Electric light installatioa at the Town Council’s 
sewage works, Messrs. Gent & Harley. £66 10. 

CHELTENHAM.—Motor generator for Electricity Committee, 
Phanix Dynamo Company, Ltd., £601; Switchgear Electric 
Construction Company, Ltd., £228 15s. 

Is_iInctTos.—Ntores for Lighting Department of the Borough 
Council: Are lamp carbons, Sloan Electrical Company ; arc 
lamp globes, W. Geipel & Company ; transformers and acces- 
sories, British Transformer Company and Ferranti, Ltd. ; electri- 
city meters, British Thomson-Houston Company and Pritish 
Westinghouse Company ; (cables, British Insulated and Helsby 
Cables, Ltd., ard W. T. Henley's Telegraph Works Company ; elec- 
trical sundries, lamps, brushes. arc lamp parts, ete., British Tung- 
sten Lamp Company. S. Horvath, General Electric Company, Heap 
& Johnson, and A. Round; cable terminal service and network 
boxes, Callender’s Cable and Construction Company. W. Lucy 
& Company, British Insulated and Helsby Cables, Ltd., Messrs. 
Svkes & Sugden, Ltd., Wicks & Dale, H. Young & Company, 
Dussek Bitumen Company, L. Andrew & Company, and General 
Electric Company; oil-break switches, Messrs. Johnson & 
Phillips, Ltd. - 

LEvTON.—Service line cable supplies for 12 months, Messrs. 
Felton & Gilleaume ; 45,000 pairs of flame arc lamp carbons, 
Oliver Are Lamp Company, Ltd. 

NUNEATON.— House-service joint boxes, British Insulated and 
Helsby Cables, Ltd., small 3s. 10d. each, large 5s. 14d., fittings 
5s. and 4s. Ad. per set ; feeder pillar, Callender's Cable and Con- 
struction Company, Ltd., £26 5s. ; service cahle, Messrs. W. T. 
Glover & Company. Ltd., 440 yards, £47 15s., 300 yards dis- 
tribution cable, £54 14s. 3d. 

Repcar.---Fire alarms for Urban District Council, National 
Telephone Company, Ltd., £82. 

SHEFFIELD.— Electrical supplies, ete., for City Council Elec- 
tricity Department. Switchgear, Mossrs. Ferranti, Ltd., Hollin- 
wood, Lanes, £1,621; electric passenger lift at Towa Hall, 
Messrs. R. Waygood & Company, Ltd., £298 103. Tramways 

epartment : Car electric supplies, Messrs. Bonser & Company, 
J. Thompson, the British Thomson-Houstorn Company and 
Messrs. Cocker Bros; electric light and bell fittings, Edison and 
Swan Company, General Electric Company, and J. H. Tucker 
& Company; cable, ete., India Rubber, Gutta Percha and 
Telegraph Works Company, W. T. Henley’s Telegraph Works 
Company, General Electric Company, W. T. Glover & Company, 
and Liverpool Electric Cable Company ; ebonite brushes, fibre, 
ete., Spicer Bros, Mosses & Mitchell, and Tramway Supplies, 
Ltd. ; rubber materials, G. MacLellan & Company, C. Masintosh 
& Company, India Rubber, Gutta Percha and Telegraph Works 
Company, and Avon India Rubber Company ; insulating cloths 
and tapes, Ross & Company, L. Andrew & Company, Siemens 


| Bros. & Company, W. T. Henley's Telegraph Works Company, 


WANTED TO PURCHASE 


from Electric Lighting Companies and 
Electrical Engineers. — Dynam os, 


Motors, Cable, Wire, Instruments, and every description of Electrical Material, also Manufacturers’ 


Surplus Stocks. 
Telegraphic Address: * Verey, Dover." 


The bulk being for re-use, High Cash Prices can be paid.—A. VEREY & Co., Dover. 


THE ELECTRICAL AL 


INSULATING VARNISHES 


Which retain their high efficiency under 


the most severe working conditions. 


, ENGINEER, 


JOINTING COMPOUNDS 
& BOX COMPOUNDS. 


MARCH OG Torr. 


MAJOR & CO. LTD, 
Sculcoates, 
HULL. 


and St. 
materials, Brecknell, Munro & Rogers, Ltd., 
Bonser & Company, Tramway Supplies, Ltd., 
Insulated and Helsby Cables, and W. P. Brown & Company ; 
armature spares, Dyer & Young and S. Peace & Sons; gear 
cases, British Thomson-Houston Company ; commutators and 
segments, Dyer & Young; controiler fittings, L. Andrew & 
Company, British Thomson-Houston Company, Ltd, M. Bonser 
& Company, Traction Supplies Company, Ltd, and Estler Bros. ; 
weldless steel tubes, British Mannesmann Tube Company ; 
sae, heads, wheels, etc., Brecknell, Munro & Rogers, Ltd., 

W. Allsop, and S. Peace & Sons; traction lamps, General 
Flectrie Company, Edison & Swan Company, and Electrical 


Estler Bros., M. 
G. Lister, British 


Company; carbon brushes and are lamp carbons, British 
Thomson-Houston Company, Morgan Crucible Company, Le 


Carbone, Ltd., India Rubber, Gutta Percha and Telegraph 
Works Company, and W. Geipel & Company; car electric 
supplies, M. Bonser & Company. 


OPENINGS FOR TRADE. 


Plant, Wiring, Fittings, Accessories, etc. 


Aberdeen: Reconstruction of a new joint passenger station 
for the Great North of Scotland and the Caledonian Railway 
Companies. 

Birmingham: Extensions to the Corporation’s tramways 
between Beech-lanes and Hales Owen routes. 

Bradford: Central depot for the Corporation’s tramways, 
to cost approximately £46,000. 

Brierley Hill: Extension of the Great Western Railway 
station. 

Abertillery : Extensions to Urban District Council's electricity 
undertaking, to cost approximately £3,000. 

Atherton: Proposed electric lighting plant for Urban District 
Council, to cost £5,000. 

"t. Austell: New hospital, to cost £2,500. 

"heflield: King Edward Memorial Cripples’ Homc. 

Caversham: Electric theatre in Church-road. 

Abergavenny : 
£11,500. 


Helens Cable and Rubber Company ; overhead line 


EVERY DESCRIPTION OF 


Coronation Decorations 


FOR ELECTRIC ILLUMINATION. 
Send Post Card for Price List. 


CASPA? SIGNS C0., 33, king's Road. N W. 


Phone—2463 North. imat chemes Submitted, 


Telegraph Condenser Co., 


Vauxhall Street, Kennington Cval, London, §.E. 
TELEPHONE— 1397 HOP. 


MANUFACTURERS OF ALL TYPES OF 


Electrical Condensers 


| 


New workhouse, at an approximate cost of . 


Armagh: New school for the Urban District Council, to cost ` 


£2.200. 

Birmingham: Extension of the Jewellers’ 
Corporation, at a cost of £8,750. 

Bournemouth: Science and Art schools and central public 
library for the. Corporation, at an approximate cost of £13,300. 

Crewe: New church in connection with St. Peter's Mission 
Church, Earle-street, to cost approximately £4.750. 

Blackpool: Additional electric lighting of the Promenade 
for the Town Council. 

Darwen: Extension of Corporation's electric mains at an 
approximate cost of £7,000. 

Handsworth: Extensions of Urban District Council's elec- 
tricity plant and mains, at an approximate cost of £12,600. 

Brampton-en-le-Morthen: New church. 

Connah's Quay: New Primitive Methodist chapel. 

Dereham: Wesleyan Methodist church at Stibbard. 

Hove: Presbyterian church, to cost £7.000. 

Ramsgate: Sunday school and Bible class hall for the 
Wesleyans. 

"tratford-on- Avon : 
chambers, 

Dover : 
£8. 600. 

Dukinfield: Coronation memorial hall for the Council. 

Hull: Reconstruction of the Town Hall, at a cost of £25,000. 

Lincoln: Extension of Girls’ High School for the Education | 
Committee of the Council, at a cost of £3,000. 


School for the 


Primitive Methedist church at Clitford- 


New schools for the Education Committee, to cost 


Artificial Cable. 


Sole Lioencees for Manufaoture of A. L. Dearlove's 
Patent Artificial Line for the Dupiexing of 
Submarine Cables. 


Hull: The Corporation has decided to pull down the old 
Town Hall in Lowgate and rebuild it at an estimated cost of 
between £20,000 and £25,000). 

Mortlake: Proposed extension of electricity undertaking 
for the Urban District Council. at a cost of £10,000. 

Merthyr Tydtil: New sanatorium at Pontsarn for 
Guardians. 

Pontypridd: Extensions of workhouse infirmary for the 
Guardians, at a cost of £5,400. 

Newquay: Pavilion overlooking the bay for the Urban 


the 


^ Council. 


Torquay : 
Sale: 
Seaton 


Extensions to Assembly Hall. 
Naw Council school. 
Moor: Smallpox hospital for the Derwent Joint 


| Smallpox Hospital Committee. 


| 


| 


Ntatford :. New free library for the Towa Council. 

Swansea: New carriage and wagon works at Birch-grove for 
the Great Western Railway. 

Yardley: New secondary school fof the 
' County Council, to cost approxitiiatel W £4,000. 


Woreesters hire 
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PUBLICITY 


SECTION. 


In this Section of “ The Electrical Engineer” we give Publicity to New Inventions and Specialities 


The Simplex Fire Extinguisher. 


We illustrate on this page a new electric and petrol fire 
extinguisher which is now being introduced by Simplex 
Conduits, Ltd., of Garrison-lane, Birmingham, and 116, 
Charing Cross-road, London, for which it is claimed that 
it is, so far as is known, the only extinguisher on the 
market suitable for putting out a short circuit on electrical 
conductors. The gas which forms the extinguisher is a 
non-conductor, and not only has no detrimental effect upon 
the cables, but possesses the property of insulating the 
cable when played upon it, the result being that should 
a short circuit arise the extinguisher prevents it from 
spreading, in addition to putting it out. It is, therefore, 
particularly suitable for use at electricity works behind 


t 


switchboards, and in factories where extensive use is made 
of electric power. The jet carries 40 ft., and the apparatus 
is also supplied with a spray nozzle, which may be used if 
preferred. The price is very little more than that asked for 
extinguishers which are powerless to deal with short- | 
circuits, and the apparatus is heavily constructed through- 
out of the best Siemens Martin steel, tested to withstand a _ 
pressure of 250 lbs. per square inch. The safety valve | 
fitted on the top blows off at 80 lbs. per square inch. The 
force used to propel the patent liquid on to the fire is 
compressed C.O.s, carried in the small cylinder shown at 
the side of the extinguisher, containing sufficient gas to 
empty the extinguisher of liquid three times. The gas | 
cylinder can be re-charged in ten minutes at any (.0.2 
works for ls. 


The Kingsway Time Ball. 


The electric time ball which, as already recorded in these 
columns, has been erected in Kingsway, through the enter- 
prise of Messrs. S. H. Benson, Ltd., the well-known adver- 
tising agents, of Kingsway Hall, possesses many novel 
features. Erected on the summit of the dome of Messrs. 
Benson's lofty building, the ball is dropped precisely at | 
each hour by electric current direct from Greenwich 
Observatory. Unlike other time balls, which only work 
once a day and require to be set up by hand daily before 
their fall, this one is wound up quite automatically shortly 
before each hour of daylight, and is released preciselv at 
every hour by the Greenwich time signal, transmitted by 
the Standard Time Company, Ltd. A } h.p. electro motor | 
raises it slowly by means of a double worm reduction gear. 
The ratio of reduction is one to 10,000, so that the motor 
revolves 10,000 times whilst turning the hoisting drum 
once. Messrs. Benson’s had their offices equipped when 


they were built two years ago with the “ Synchronome ” 
system of electric clocks, whereby uniform and accurate 
time is secured without any of the clocks having to be 
wound up, and that installation is now charged with the 
additional duty of switehing on the electro motor to raise 
the time ball. 

It was laid down as a condition by the architects that 
there should be no shock or jar occasioned by the fall, 
and this has been overcome by an ingenious but simple 
svstem of counterbalanci ‘ing, whereby this acceleration due 
to gravity is neutralized just before the ball reaches the 
bottom. It is then also that the switches are replaced, 
leaving the motor ready to raise the ball before the next 
hour. The simplicity of the apparatus appears to preclude 
the possibility of anything going wrong, but safety switches 
are provided which will stop the motor in the event of any 
irregularity occurring. The whole of this original under- 
taking was designed by Mr. Hope-Jones, M.I.E.E., and 
carried out by the Synchronome Company, of 32- 34, 
Clerkenwell-road, E.C. 


Switchgear and Mine Instruments. 


We have received from the Walsall Electrical Company, 
Ltd., of Bridge-street, Walsall, a new leaflet, No. 110, 
which gives particulars of switchgear and various instru- 
ments suitable for use in collieries, iron and steel works, 
etc., and for central station work. Among the new 
specialities illustrated -is the Walsall circuit breaker, made 
in three classes for special duties; the Board of Trade 
leakage indicator for use in mines, which so soon as a fault 
occurs gives a definite reading of the occurrence by means 
of a pointer moving over a scale; the Master Switch for 
use in connection with maximum and reverse circuit 
breakers ; and various forms of standard knife switches. 


The Osram Ash-Tray. 


The latest of the Osram advertising novelties takes the 
form of an ash-tray ingeniously contrived in the semblance 
of an Osram lamp bulb. The General Electric Company, 


Ltd., have had these trays specially made in large quan- 
tities in order to give them away to their friends all over 
the country, and they are available free of cost to all 
members of the trade who make application for them. 


* Duralumin.”’ 


The Electric and Ordnance Accessories Company, Ltd.. 
of Aston, Birmingham, intimate that they have appointed 
Mr. A. W. Wingate, of Gisburn, Clitheroe, as their sole 
agent for the sale of Duralumin in Lancashire, Yorkshire, 
Westmoreland, and Cumberland. The Electric and Ord- 
nance Accessories Company is now prepared to supply 
Duralumin in bars, wire, sheets, strips, solid drawn tubes, 
angles, tees, channels, sectional metal, drop stampings, 
forgings, and practically any other desired form. This new 
alloy of aluminium, than which it is only shghtly heavier, 
is susceptible of taking a fine degree of polish. It is un- 
affected by mercury, is non-magnetic, withstands atmos- 
pheric influences, and is but little affected either by sea 
or fresh water. 


` 


-——— 


ELECTRICITY FOR SCHOOL LIGHTING. 


Discussion by the Illuminating Engineering Society. 


Lighting engineers, as well as medical and building 
experts joined in. the proceedings of the Hluminating 
Engineering Society, at the Roval Society of Arts, London, 
on Tuesday evening. The subject. for discussion was 
" School Lighting.” previously opened by the papers. of 
Dr. James Kerr (Medical Officer to the London County 
Council) and Dr. N. Bishop Harman. 

Dr. Harman now demonstrated with an instrument 
which, he said, might, if it fulfilled anticipations, be of 
considerable use in working out the effect of using the 
eves, 

Mr. Leon GASTER and Mr. J. S. Dow supplemented the 
papers by a few tests showing the actual conditions of 
Hhamination prevailing in various London schools. and 
colleges. They submitted that it would be to the interest 
of school and college authorities to encourage investigations 
of this description, as it would doubtless often be possible 
by comparatively small modifications to secure substantial 
improvement. The question of what constituted ideal 
illumination in educational institutions of different. kinds 
still remained to be settled, but there were already evident 
many directions in which improvements. were possible 
and desirable. Dealing with elementary and other London 
schools, they mentioned that the schools at Haverstock 
Hall, Charing Cross-road, Richard-street, Islington, and 
Merton-road, Wandsworth, were visited. The two former 
were electrically lighted, and the latter by gas. It appeared 
that the conditions at Haverstock Hill were typical of the 
new electric installations. The artificial illumination on 
the desks was very uniformly distributed ; in this respect 
it presented a marked contrast. with the davlight 
illumination. The opal shades were specially designed 
for the size of the class-room. They covered the half- 
frosted tungsten lamps in such a wav that one was not 
able to see the naked filament of the lamp, even from the 
back desks, and the blackboard illumination. over 3 foot- 
candles, was also above the average. A great simplicity 
was effected by the adoption of a standard size of class- 
room and the clioice of the system of lighting best adapted 
to the conditions. The watts per square foot, about 0:5, 
would probably be considered satisfactorv in view of the 
illumination secured, and the wiring arrangements had also 
been devised with a view to the greatest possible simplicity 
and economy in first cost. At Charing Cross-road schools 
carbon filament lamps were still used. the consumption 
per square foot was high, and the distribution of illumina- 
tion in the various rooms visited was less satisfactory than 
at Haverstock Hill. An excellent illustration of the recog- 
nition and need for higher illumination. in the case. of 
special work was furnished at the Arts and Crafts School, 
Southampton-row. In the Trade School for Girls, Blooms- 
bury, inverted are lighting was emploved, as it also was 
very extensively in the Arts and Crafts School. At present 
it must be confessed that in most cases the lighting at 
colleges was often of a rule and thumb order, electric clear 
bulb lamps with opal shades, at regular intervals, forming 
the sole means of lighting. Even when frosted lamps were 
emploved there was a risk of the lights interfering with 
the comfort of the audience unless their position was 
carefully determined. Just as in the case of libraries, the 
average illumination in schoolrooms seemed to be in the 
neighbourhood of 2-3 foot-candles, and it might be sug- 
gested that this standard should be aimed at and preserved 
when ordinary class work was to be done. But when extra 
fine work, sewing, ete., was carried out, a considerably 
higher value, sav, 5-10 foot-candles, appeared to be 
required. There was the need for effective shading and for 
special local illumination of the teaclier'a, or demonstratjon 
table and the blackboard. 

Mr. HEgciNALD. WarLts-JoxEs communicated a few 
observations. He had found, he declared, that walls 
distempered a light green tint resembling the colour of a 
heron's egg not only gave a good illuminating effect, 
but also had a restful tendency. He had recently obtained 
very good results in high-class rooms by using holophane 
are fittinys—metal filament lamps frosted with individual 
holophane shades, several of which were grouped in a 
cluster beneath a holophane dish of large diameter. He 
considered that blackboards should be illuminated, but the 


source of illumination totally hidden from the students in 
the class. He also found that where incandescent electric 
lamps in classrooms were fixed within the range of vision 
they should in all cases be frosted so that no portion of the 
filaments were visible. 

Mr. F. W. Goopvenovenr (of the Gas, Light & Coke 
Company) held the view that if they could arrive at a stan- 
dard of illumination for various. types of schoolrooima, 
lecture halls and so forth, it would be of very great value 
to the community. Speaking generally of the schools; he 
said the lights in the classrooms were set rather with a 
view to symmetry than true lighting. He hoped that this 
discussion in which the London County Council. had, 
through their officials, taken so much interest. would lead 
to an improvement in the state of affairs. Coming ‘to the 
question of ventilation, he said Dr. Harman had commended 
a system of lighting other than by gas, but he (Mr. Goode- 
nough) invited. the doctor to get. the. London County 
Council to carry out some tests of the atmosphere of rooms 
when lighted bv gas, and when otherwise illuminated or 
not lighted at all. He claimed that a recent test showed 
that pas stimulated the ventilation, with the result. that 
there was no vitiation of the air. 

Dr. NasH agreed that the lighting, both davhyht and 
artificial, of schools was a most important. question. 

Mr. JoHN Darcu took exception to a statement that 
high voltages and intensely powerful lights meant uneven 
distribution and black shadows. On the contrarv,the greater 
the intensity of the light. the easier it was, he said, to 
modify and diffuse; consequently, the more even would 
be the distribution and the softer the shadows. Nor should 
the “glowing filament " need reducing in intensity, for. 
in the first place, it should not be visible to the eve, and. 
in the second place, it should not be prevented bv glass or 
anything else from shedding its fullest illumination. upon 
the desk and ceiling in order to obtain the most pleasing 
effect and the greatest. visual acuity. 

Mr. Vac. H. MackiNNEY (Manager, Engineering Depart- 
ment, Holophane, Ltd.) referred to a remark bv a previous 
speaker that it was usual to put the 16 c.p. lights 7 ft. 6 in. 
apart. That meant an energy of about $ watt per sq. ft. 
for metal filament lamps. That was rot what he regarded 
as adequate for school lighting. The ideal method was 
undoubtedly indirect lighting. There was a scheme afoot 
by his company for getting efficient indirect. lighting bv 
the use of metal filament lamps in conjunction with suit- - 
able reflectors. “The contour of the reflector which would 
give the requisite uniform. illumination over the ceiling 
or frieze obeyed a definite mathematical equation. and 
the same principle could be applied to are lanips for use 
with an indirect lighting system. 

Dr. KERR, in summing up, suggested that the Society 
might go a little further and appoint a committee to draw 
up some hints on school lighting for the cuidance of educa- 
tion authorities throughout the country. Thev were un- 
doubtedlv coming to the development, in regard to hvgiene 
in general, of some kind of standard of lighting. 

Dr. Harman contended that when it was claimed that 
coal gas in a room improved the ventilation it was a sign 
that gas was on its last legs. “T certainly hope it. is.” 
added the doctor, " when I see these awful gasometers 
spoiling the view." The condition might be different if 
every gas burner had a ventilation shaft, but not other- 
wise, and no experinents would convince him = against 
his own personal knowledge. He asserted that at a lecture 
hall in a certain institution where eas was used it was 
intolerable at half-time: if they could change it for elec- 
tricitv they could stand it the whole time. 

Mr. CHarves Hastincs, who presided in the absence 
of Professor N. P. Thompson. D.Sc., F.R.S., said he had 
no doubt that the Society would be able to frame some 
general hints, such as were so extremely necessary for 
education authorities m the boroughs and counties. 

The proceedings closed with the customary compliments. 


Swansea will reduce the ordinary charge for lighting 
current from 4d. to 2d. 

Leicester will supply current for 1d. per unit. 

Crovdon will reduce the price of current for the Corona- 
tion period to Id. per unit, plus a charge of 5°% for instal- 
lation. 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “ Electrical Engineer." 


Electric Terminals. 


4599.—1910. R. W. Parr, New Southgate. A taper or wedge 
shaped slot is formed in the screwed stem of the terminal. 
A nut fixed on the end of the stem compresses the conductor 
which rests in the end of the slot. 


Electric Arc Lamps. 


$209.—1910. ALLGEMEINE ELEKTRICITATS GESELLSCHAFT, 
Berlin. One or more concentric sleeves surround the upper 
portion of the inner globe which forms the combustion 
chamber of the fame are lamp. These sleeves ensure a high 
maintenance of temperature in the combustion chamber 
and prevent the products of combustion from condensing 
and forming a deposit on the inner globe. 


Electric Illumination Plant for Theatres. 


10043.—1910. Dr. T. Writ, Frankfort-on-Main. Tho plant 
comprises a main lamp circuit and an auxiliary lamp 
circuit controlled by an evenly wound solenois of a cylin- 
drical mercury container which actuates a plunger. 


Electric Heaters. 


10595.—1910. Eversnep & VicNoLES, Ltp., Chiswick. "The 
electric conductor of the heater is of high specitic resistance 
and is supported upon a refractory hollow core of insulating 
material and held firmly in place. The core and conductor 
are surrounded by a heat conducting envelope which has 
an internal extension projecting into the insulator. 


Electric Clocks. 


2315.—1910. C. HavNz, Balham. The electric clock comprises 
& horse shoe magnet between the poles of which a spindle 
passes carrying an electric magnet, the poles of which 
move past the poles of the permanent magnet as the spindle 
revolves. Contacts are arranged to supply current to the 
electro magnet coils and magnetise its poles to one polarity 
as one electric pole is rear to one permanent magnet pole 
and magnetise its poles to the opposite polarity when this 
electro magnet pole is near the other pole of the permanent 
magnet. 

Electrical Circuit Closer. 

11260.—1910. J. T. CLARKE., New York City. U.S.A. The 
casing of the closer comprises a base plate and cover of 
insulating material. One part of the casing has an inside 
groove for the reception of a plunger. A pair of contact 
clips are mounted on the inner surface of the groove and 
between these clips a cross contact piece on the plunger 
slides. A spring inside the groove serves to thrust the plunger 
in the direction for establishing contact to close circuit. 


Controllers for Dynamo Electric Machines. 


11830.—1910. T. von ZWEIGBERGK, Southport. The controller 
has a set of movable rubbing contacts for controlling the 
resistances in the rotor circuits. To each contact a movable 
cradle is operatively connected in order to enable the con- 
tacts to be moved simultaneously. 


Electric Lighting of Gas Burners. 


13797.—1910. M. DEr«scGE, AND P. Wooc, Paris. The main 
condenser of the lighter is placed in shunt directly between 
the terminals of the self-induction coil. The lighter is an 
improvement on that deseribed in patent 11362.— 1910. 


Braking Systems for Electric Motor Driven Vehicles. 


15836.—1910. J. N. ManowEv, Wilkinsburg, U.S.A. Two or 
more units are provided to act as generators for braking 
a series of motors. Each unit cross connects the armature 
of one motor to the field of another motor. An equalising 
connection device prevents one unit from overcoming 
another unit. 


Central Energy Electrical Signalling System. 


16329.—1910. J. C. Francis, Weehawken, U.S.A. The system 
comprises a metallic circuit containing a transmitter and 
signal translating devices, energised from a central station 
and means actuated by an abnormal disturbance of electrical 
conditions for neutralising the effect of such disturbance 
upon the operation of the translating devices, 


Regulating Compansated Single-Phase Alternating Current 
Commutator Motors. 


23122.— 1910. MASCHINENFABRIK OERLIKON, Switzerland. This 
method of regulating the velocity and phase displacement 
of a single-phase commutator consists in means for decreas- 
ing the number of windings of the stator winding over- 
bridged by the exciting brushes when the synchronous 
velocity is changed. 


Magnetic Deflectors for Electric Arc Lamps. 


28382.—1910. A. Brisson, AND G. BERGES, Paris. The lamp 
has inclined carbons and is provided with an electric blow- 
out formed of two crossed coreless coils, the angle of which 
turned towards the arc is greater than a right angle. One 
coil has a greater number of turns than the other. The 
lower portion of the coil is bent so as not to form a shadow. 


Current Commutator. 


5479.—1910. SIEMENS SCHUCKERTWERKE, G.m.b.H., Berlin. 
In order to promote good commutation of a frequency 
converter multipolar windings are provided which do not 
act magnetically on the first harmonic of the main field, 
but which wholly compensate the varying harmonic fields 
due to load currents of the converter. 


Driving Electrically Propelled Vehicles. 


6404.—1910. AKTIENGESELLSCHAFT Browy, BovEREI ET CIE., 
Baden. This is a single-sided drive forgdriving electrically 
propelled vehicles, and is so arranged ‘as to prevent’ dead 
centreing. An unequal number of driving and driven 
elements are coupled by rigid members inclined to each 
other. In addition to these there may be flexible members 
for connecting the driving ard driven elements. 


Supporting Electric Wiring Conduits. 


6589.—1910. H. D. Stanar AND A. E. CrEcc, Manchester. 
The base of the support has a semi-circular or V-shaped 
recess provided with a cap, and adapted to enclose the 
conduit. <A centra! hole is formed directly through the 
base through which a screw can be passed to attach it to 
a wall. 

Electric Meters. 

6894.—1910. GENERAL Erkcruc Company, Schenectady, 
U.S.A. This electric wattmeter has two four-pole armatures 
mounted on a shaft and energised bv a current varying 
with the potentiate and two four-pole series fields in 
operative relation with the armatures. The armatures and 
their co-operating fields are so positioned that the direction 
of the fluxes of one armature and its field are opposed to 
those of the other armature and field. 


Current Limiter. 


10654.—1910. E. E. HoanprEv, A. H. TiNDaArLL, Maidstone, 
This apparatus which is designed to limit the maximum 
current passing through an electric circuit, consists of an 
electric magnet connected to the circuit and an armature 
capable of limited oscillation arranged between the legs of 
the magnet. One of the magnet legs is movable and carries 
a pointer and can be set in any predetermined position 
in such & manner as to vary the air gap between the 
armature and movable leg so as to determine the current 
at which the armature is oscillated to break the circuit. 


Switches for Obtaining Contacts of Short Duration. 


10799.—1910. W. Ravscnu, Dusseldorf. This contact device 
comprises two starwheels, one of which is continuously 
rotated and the other intermittently rotated by co-operation 
of the first wheel with a blade spring connected to one 
terminal of the electric circuit. Both elements act on laterally 
projecting pins on the intermittent rotated wheel, the 
motion of which is slow until the pin against which the pin 
abuts has passed the summit of the curve it describes 
relative to the spring. A rapid motion is then effected during 
which a short closing of the circuit takes place. 


Insulating Device for Electric Lamp Holders. 


13481.—1910. H. Hirst AND H. J. Coats, Salford. This 
insulating shield consists of an upper cover made in two 
pieces fitted together by an internally flanged ring. The 
shield can be fitted to installed lampholders without dis- 
turbing the wiring. 

Electric Liquid Heaters. 


13864.—1910. W. F. CUTLER, Nan Francisco. The heating 
chamber contains a series of inverted cupshaped insulators. 
' Each insulator has a central aperture fitted with a depending 
hub. Electric conductors are led to the coils in the insulators. 
''he liquid to be heated is admitted at one end of the ehamber 

and is drawn off at the opposite end. 


Electric Fuses. 

17694.—1910. W. A. Marsox, Chesterfield. These are low 
tensional fuses and the terminals of their circuit wires are 
cut fromfshect metal and have T-shaped, heads across which 
the’ bridge’ wire is secured. The metal strips are bent and, 
foldedover a piece of cardboard or other non-conducting 
material, 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


—-— — —— — —— —— ——À— — 


Traffic e urna per Increase or Miles of Accounts for past year. 
eek. decrease. _ track open. 
Zan Cost 
Line. [—— SSS eemeEses 
| | l Receipts per car 


per 
| Car miles l Pas- Car Mileof, mile. 


Ending’ 1910-11.| 1909-10. Week. | Current 1911 ' 1910. lotal | Passengers 
carried. 


year. | Ending |receipts. run senger.| mile. track. 


Es Sie WR — | Sete | —Á—X—— 


! 
possc ———— —|——_|— —— pepe ——— 
i | | 
£ £ £ € c | | | 
A berdeen Corporation..........'Mar. 8 1,328 1,225 102 1,555 | 274: 274 | May 31| 71,930 | 17, 517, 304 | 1,566,119 *98 11:02 : 4,040 | 5:93 
A yr Corporation ........ eee Sept. 18 071 562 108 ee 8 8 — — , a e ens jen 
Raker Street and Waterloo Ry.. Nov. 8,141 | $070 pn | — | #25) — = — = | EN "E EL = 
Birkenhead Corporation........ M ar. 5 1,143 1,099 : 44 [+ 1,041 24089/24089 — | c" 2 | 2 TEC | — E e 
i > - ry . | . | l i | 
Rirmingham Cor rationi Be eb oe Mar. 4! 7,209 6,834 7 8,942 66:792! 58-52 — — | — = e n ues e um 
Blackburn Corporati lon. Oct. 6 1,100 1,293 M3 |--1,036 24-53 | 28-3 — | — | - = So E CES 
Blackpool Corporation........ M ru 26 2152 2,050 102 7132 | — = z m _ i. ae E = " 
Blackpool- Fleetwood Trams. EASA VES 8 2,304 2,309 24 — = — pas a da SERM | NN | —|-— = | 2 
i; i l 
Bolton Corporation........ .... Oct. 10 2,416 2,337 79 |— 259, 42 42 Mar. 31,117,700 | 25,492,902 | 2 492,149 1-1 11°34 | 2804 | 6-502 
Bournemouth Corporation......|July 21' 1,081 1,723 42|— 23 203 | 204 | i 3i 86,225 | 13,991,328 | 1,766,068 ! 1:47 Hn 2912 | 72 
Bradford Corporation.......... Nov. 19 4,640 4,425 216 6.781 98 (5481 | ,, 31 235,258 | 47,839,569 | 5,331,007 ! 1:17 10-59 2378 | — 
Brighton Corporation. . ....]|Mar 12 773 788 15 342 9:6 | — — = = = | ae | ee 
' i 
Rristol Tramway Company.....|Mar 10 6,527 | 5,402 125| — 57 | 513 | Dec.-31 265,362 | 46,652,349 | 5,756,542 | — | = = = 
Burnley Corporation........... .| Mar. 11 | 1,270 1,179 91 — 29 20 | Mar. 31: 64,261 12,356,958 | 1,202,330 | 1°23 129-83 ^| 5,971 7-92 
i i | 
Burton Corporation...... Pond Mar, 1? 241 246 — 5 292 el el » 31' 14,918 3,921,505 iios] 1:04 | 8:30 | 1,460 6:85 
Cardiff ums dm 3 2,000 1,957 + 43 — — — 4, 31 109,979 | 25,058,148 | 2,497,169 | — [10°57 Mid 
| | | 
Carlisle Tramways Company....|/une 19 170 176 | — 5i— a0 — = Ext | = = | = pes TEN S ger 
Coniral London Railway ....... Mar 11 6,335 6,693 ,— 358 — 1,911 | 6:32 | 632 | Dec. 31,359,150 | 41,898,373 | 1,456,780 | 2-01 | 6:769 55,404 30:27a 
CADRE X, Euston, & Hamp. Rv. Nov. | 6,822 6,092 |-- 730 | — 708 = Z | m -— = = M 2 | za 
City and South London Railway, Mar. 12, 3,353 3,307 + 40 41,109 | 7:26 ^ 7:26 = = = Een E TE: = = 
Colchester Co FALLOR: ors! July 14 200 219 | 39 — 8 Mar 31 10,983 2,208,721 349,539 |! 1-09 | 7°74 | 1,477 6-56 
Cork E. 1. and L. Company ... Mar, 9 444 4133 E. 11 — 90 9ra! 989| Dec 31 24,044 5,727,478 896,945 | — 6:43 — 4:43 
€ roydon Corporation ..... wee Feb 24 1,498 | 1,448 j4- 61l -- 3318 | 11}; — | Mar. 31 74.132 | 16,277,418 | 1,884,137 | 1:06 | 9-56 | 3,703 | 7-109 
Darwen Corporation........... Oct. 1 239 | 250 — -17 |— 2301. 723, 723| , 31 13,899 2,557,651 245,584 | 1:30 | 13-68 | 1,922 | 9-40 
Dover Corporation ............ Sept. 18 230 | 252 E 22 — 395. 7 — » 31 , 11,593 2,697,672 316,754 98i 878 — | — 
| | 
Dublin and Lucan Electric Ry... | Mar. 10. 198 110 p- 2 -4- 20 7 7 E 2 = n E a aa ET 
Dublin U.T. ........... eese Mar 3. 5,186 | 4,937 1+ 240 -- 777 | 54} 641 — | — — — — = = = 
Dundee Citv Tramways........ Oct. 6 1,332 1.305 |- 27 |-- sev | = 263 | May 15 60,573 | 16,367,911 1,281,552 875, 1:0 | 2,371 | 7°46 
East Ham Corporation......... E 11, 984 974 10 jH-2,074 14 14 | Mar. 31: 47,439 | 16,355,703 | 1,091,586 -73 10-26 — : 6-96 
i I 
Glasgow Corporation........... |Mar. 4 18328 | 17,360 j+ 968 m 503' 195} | 189 | May 31 907,494 | 220,948,290 | 20,766,722 | -96 10-49 | 6,080 | 5-89 
t:1ouceater Corporation....... ; E 6 395 435 |— 30 536 | 15 — DN — e = ix — pes 
I i 
G.N. Piccadilly and Brompton. . Nov. 13,429 | 9,354 |4- 4,075 - 9.95 | — - e — | oes 
Halifax Corporation ........... == = = = —  52°674| 37 Mar. : 81,8 ,872 | 20,378,672 | 1,786,300 11:40 .1l 13 1,528 , 8:40 
Huddersfield Corporation......./Dec. 4 1.613 1,3357 i+ 256 +2663 98 283 ji 84,704 16,200,029 1,960,329 | 1:29 '10°37 | 2 421 | 5:10 
Hull Corporation............. 1 War It, 2,759 2,743 +- 16 6431 29 26 M n 128,722 | 30,904,254 | 93,022,844 E | 10°22 — | 6:04 
Ilford Corporation.......... ...jFeb. 12 451 891 + 60 - 1,969 10 103 » V 26,328 6,385,466 | — 634,446 | -87 958 | 2066 | 6:42 
Ilkeston Corporation........... ee 8, 119 133 |— 14 — 247 4 4 » 31 7,214 | 1,968,850; — 195,415 | 91 79 | 1su3 ! 7-04 
Kirkcaldy Corporation......... Sept. 8 R29 266 |-- 7 — 7} 7} May 15 14,993 4.874,199 | 459,086 | -711' 7-838 1,856 | 5-26 
Lancashire United Tramways.. ie 8 1,252 1,234 |+ 18 231 39 39 Dec. 3l. 68, 904 12,554,593 | 2244344, — — | — — 
l ! H 
Leeds Corporation............. Sept. l& — 6,896 6,624 |- 272 --3,062 108 96} | Mar. 31,340,368 | 75,734,083 | 7,694,089 | 1-06 10-62 3,527 | 5°61 
Leicester Corporation.......... Sept. 11 2,102 2130 +- $2 = =, == = — = | = — | eat di aem 2 
Liverpool Corporation ......... Nov. 19° 10,803 | 10,687 |4- 116 |— 1.977. 109 | 104 | Dec. 31 572,822 , 124,043,239 | 12,231,779 | 1-108 11-24. | 6,508 | 7-94 
Liverpool Overhead Railway....|"lAf. 5, 1,405 | 1,310 | 95 804 665 2:40 | June 30: 79,004 | 11,171,516 , 1,166,386 | — ! —|-—|- 
London County Conncll........| Mar. 1, 41,735 | 89.116 2,619 4-201613 132} ı 129) | Mar. 311.274,660! 279,160 161 | 25,591,029 | 1:08. 11174 pa ' 6-79 
Lowestoft Corporation ......... Dec. 11 155 150 6 t+ š 34 — Sept. 36, 11,399 2,645,206 '376, 320 103 7:36 . 2,279 0:12 
Maidstone Corporation...... ...iMar. 6 157 100 | TE 7:4 = Ree | uet aad A m | SN am | d 
Manchester Curporation........ Sept. 11 15,631 | 15,297 +- 334 |— 2,871! 183 | 181 = EE = ! = Sa em eo tae 
Metropolitan District Railway... War. 11 12,109 , 10,966 Fr 1.143 9,078 94 | 24 -— | = — — — | — — | — 
Metropolitan Railway.......... Mar. 5' 16,587 ' 16,161 |H- 426 4156 24) | 244 | June 30 680,357 — 99,816,735. — , 465 — — — 
Nelson Corporation............ Oct. 9 151 131 + 20 |+ T 2} ?3 | Mar 31 7,362 2,060,712 | 204,740 | ':85 | 8-63 | 1,007 | = 
Newcastle-un-Tyne Corporation. M. r. 4 3,993 3,915 i- 178 pt 2,511 001 59j » 31 201,085 | 46,203,164 | 4,411,745 | 1-10 (11°48 | 3,504 ; 6°36 
Newport (Mon.) Corporation.... Oct 6 683 638 25 — 31]  !4i| 14, on 31 33,531 | 8,174,003 ` 798,029 ; 1:04 | 9:89 | 2,450 rr 
Oidham Corporation........... Jan. 24 1,778 | 1,616 269 |— 386 = ia = = | = s | = [55 — | — 
| 
Portsmouth Corporation .......;Oct. 10 2646 1 809 237 — og} | 2s | Mar. 31 97,741 | 21,247,048 | 2,399,439 | 1:10 10°15 — ; — 
Reading Corporation... .. ......, May 19, 764 558 206 |— 6 134 13) » 31 32,769 7,933,572 | 915, 481 — | 8:93 — | 465 
Í 
Rochdale Corporation.......... Dec. 26. 1,240 1,126 4 114 + 746 20-9 | 20 93 | " 31' 50,558 ; 10,196,148 1,252,095 , 1:32 q0- 3 |2,093 647 
Rothertam Corporation....... .|Feb. 4 555 687 | — 32 mis ESPERE MAAE | ae | SES | = | MG | = | m | € | mem 
I I 
Salford tation............ Sept. 27. 4,596 | 4662 |—  06|—3,326 78 744 | Mar. 31 244,065 | 45,771,611 5,486,150 ! 1°25 10-07 | $185 | — 
Scarboro Tramways Co......| = = RS TE Z I cu oem | as | met | aa | Los | me | = 
Sheffield Corporation ...... .... Mar. 5 6.264 5,784 + 476 +19,121 40 | 393 | Mar. 25 239,745 17,563,686 ^ 7,065,380 ‘ROG 9842 4,225 5:04 
Southampton Corporaticn...... Mar. ] 1.028 961 | ~ 67 + 1,470 18 , 18 » 25 92,647 | 10,121,887 1,197,451] 125 ' 1133 — 1130 
Southend-on-Sea Corporation. Aug. 2] 995 ! 557 438 |4- 1,483 Ap =e a — | — | — | — | — | — | = 
Stockport Corporation H — = = ER 95 25 Mar. 31 52,001, 9,155,172 1,335,911 1°34 0 9:342 1,830 | 47 
. | | 
Sunderland Corporation........ Jan. 27: 1,310 1,336 — 26 |— 7,981 — 1 — M Uoc | Y | = = | we d, a = 
Swindon Corporation eoeoereeeee Aug. 10 76 183 = 8 = IM oux — cd | m | dn mi | m | = > 
Torquay Tramways............|Aug. 26 630 647 N 30 8:41 a Dec. 31 16085 | 2,830, 420 352 297 | 140, Posse s ias 
Wallasey U.C.T. .............. Mar. y, 981 814 laf 167 42,5 547 1 68 12-45 | Mar. 31 43,823 | 6,551,038 891,540 L2 11:79 ' 3,453 |772 
| 


— 


147 | Mar. 31 122,881 | 35,502,836 — 2,526,854 , 7991095 44417. 697 
E Que " 44432 | 9,440,369 975714, — 10" a 2,190 6.509 


| ! 


Warrington Corporation........ E m | z | = n= | a | 
West Ham Corporation......... Aug. 18 2,489 2392 |- 97 Gel s 27 


Wolverhampton Corporation....|Nov. 8 84i 823 |+ 18 — 906 213 


| | | 


a Train Miley, A Halt cars! fgures 


— ——— ———— 
——————— —— 
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CLASSIFIED DIRECTORY. 


MANUFACTURERS AND MERCHANTS. 


|». Accumulators. 
D.P. Battery Co.. Lumford Mills; Bakewell, 
Derbyshire, and 1l, Victoria-st.. Westminster. 
Hart Accumulator Co., Marshgate lane, 
Stratford. 
Johnson & Phillips, Old Charlton, Kent. 


Accumulator Acid Manufacturers. 
Spencer, Chapman & Messel, 36. Mark-lane, 
London, E.C. 


Acid Proof Paints. 


Griffiths Bros., Mack's-road, Bermondsey $S. E. 


Ammeters end Voltmeters. 
Siemens Bros. & Co, Lida, Caxton House, 
Westminster, N.W. 
Arc Lamp Hoists. 


London Electric Firm, George-st., Croydon, 


Auto-Transformers. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Johnson & Phillips, Old Charlton, Kent. 


Baiterles (Primary) and Accessories. 
General Electric Co., 71. Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Siemens Bros, & Co., Ltd., Caxton House, 

Westminster, S.W. 


Belting. 
Willcox & Co., 36, Southwark-strect, S.E. 


Bollermakers. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 


Bolts, Nuts, Washers, Rivets & Screws. 
Tetley Bros, Ltd., Floodgate Street, Bir- 
mingham. 


Cable and Wire-Covering Machinery. 
Johnson & Phillips, Old Charlton, Kent. 


Carbons (Arc Light. — — 
General Electric Co., 71, Queen Victoria- 
atreet, E.C. 
Johnson & Phillips, Old Charlton, Kent. 
Mayer, H. G., & Co., 67, Aldersgate-st reet, 
London, E.C. 
Sloan Electrical Co., Ltd., 15, Fore street, 
London, E.C. 


Cable and Wire Makers. 
Callender's Cable and Construction Co.. 
Hamilton House, Victoria-embank't, E.C. 
General Electric Co.,7 1, QueenV ictoria-st, E.C. 
Hooper's Telegraph and Indiarubber Works, 
3l, Lombard.st., E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 


London Electric Wire Co.,Playhonse-yd..E.C. | 


Siemens Bros, & Co., Ltd., Caxton House, 
Westminster, S.W. 


Casings and Cleats. l | 
General. Electric Co., 71, Queen Victoria- 
street, E.C. 


Casting Plant. 
Aerators Limited, ** Prana " Sparklet Works, 
Upper Edmonton, London, N. 


Chemicals. 
Spencer, Chapman & Messel, 36, Mark-lane, 
London, E.C. 


a Commutator Grinders. 
Phillips Commutator Grinders Co., Ltd., 
15, Hart-st., New Oxford.st., W.C. 


Condensing Plant. 

Allen, W. H., Son, & Co., Queen's Engineer- 
ing Works, Bedford. 

Belliss & Morcom, Ledsam-strect Works, 
Birmingham. 

British Westinghouse Electrical 
Co., Manchester. 

Willans & Robinson, Victoria Works, Rugby. 


aud Mfg. 


Conduits. 
Flexible Metallic Tubing Co., Ponders End, 
Middlesex, & 112, Queen Victoria-strect. 
General Electric Co.. 71, Queen Victoria.st. 
Metallic Seamless ‘Tube Co., Wiggin-strect, 
Birmingham. . 


Coppersmiths. 
Andrews, R. W., & Co., 148-150, Penton- 
ville-road, London, N. 


| 


Dore, J., & Co., High-st.. Bromley-hy- Bow. 
Harvey. G. A. &Co,. Lewisham. London, S.E. 


Distributing Boxes & Wall Plugs. 


tevrolle, A, & Co., Ltd., Hebburn-on-Tyne. 


| Dynamo Oll. 
Willeox & Co., 36, South wark-street, S. E. 


Dynamos, Transformers, Motors, etc. 
Allen, W. H., Son. & Co., Queen's Engineer- 
ing Works, Bedford. 
British Thomson- Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Ferranti Limited, Hollinwood, Lanes. 
General. Eleetrie Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Morris-Hawkins, 30, St. Mary Axe, F.C. 
Union Electrie Co., Park.strect, South. 
wark, London, S.E. 


Ebonite and Vulcanite. 

F. Carson & Evans, 3a, Fenchurch-build- 
ings, London, E.C. 
Mosses & Mitchell, 69. 
North British Rubber Co., 

Mills, Edinburgh. 
Traun, Dr. Heinr., & Son, 8, Redcross-street, 
Tandon, E.C. 


Electric Cooking Apparatus. 
British Thomson- Houston Co., Rugby. 
General Electric Co., 71, Queen Victoria-st. 
British Prometheus Co., Ltd.. Salop-strect 

Works, Highgate, Birmingham. 


Electrical Fittings and Appliances. 
The Benjamin Electric, Ltd., la, Rosebery 
Avenue, London, E.C. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Dorman & Smith, Ordsal Station, Electrical 
Works, Salford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Flexible Metallic Tubing Co., Ponders End, 

& 112, Queen Victoria-st., London, E.C. 
General Electric Co., 71, Queen Victoria.st. 
Lundberg, A. P., & Sons, Pioneer Electrical 

Works, 477 to 487, Liverpool-road, N. 
Metallic Seamless Tube Co., W iggin-street, 

Birmingham. 


Electric Fans. 
Edison & Swan United Electric Co., 36 & 37, 
Queen-street, Cheapside. 
General. Electric Co., 71, 
street, 
Gibbs, J. & Son, 72-76, Duke.etreet, Liver- 
pool, 


Chiswell-street, E.C. 
Ltd , Castle 


Queen Victoria- 


Electric Heaters. 
British Prometheus Co., Ltd., Salop-street. 
Works, Highgate, Birmingham. 


Electric Light Contractors. 
British Thomson-Houston Co., Rugby. 
Ferranti Limited, Hollinwood, Lancs. 
Hooper's Telegraph & Indiarubber Works, 
31, Lombard-et., E.C., & Millwall Docks. 
Johnson & Philips, Old Charlton, Kent. 


Electric Locomotives. 
British Thomson- Houston Co., Rugby. 


Elevating, Conveying Plant, Cranes, etc. 
General Electric Co., 71, Queen Victoria. st: 
British Westinghouse Electrical and Mig 

Co., Manchester. 

Ferranti Limited, Hollinwood, Lanes. 


_ Electric Signs. 
Caspar Signs Co., 33, 
St. Pancras. 


Kings-road, 


Engines. 
Allen, W. H., Son. & Co., Queen's Engineer- 
ing Works, Bedford. 
Belliss & Morcom, Ledsam.atreet Works, 
Birmingham. 
Crossley Bros., Ltd., Openshaw. 
Willana & Robinson, Rugby. 


Engine Accessorles, Tanks, etc. 
Babcock & Wilcox, 30, Farringdon.st., E.C. 
Dore, J., & Co., High-st., Bromley-by- Bow. 
Harvev,G, A.. & Co., Lewisham, London, S.E, 
Willeox & Co., 36, Southwark-street, S. E. 


Engineers’ Stores. 
Willeox & Co., 36, Southwark-street, S. E. 


| 
| 


Feed-Water Heaters. 
Wilkinson, Geo., Beech Mount. Harrogate. 


Fire Extingulshers. 
Merryweather & Co., Greenwich, S.E. 


Gaivanisers. 
Harvey,G.A., & Co., Lewisham, London, S. E. 


Indiarubber Goods. 


Moseley, D., & Sons, Chapel Fields Works. 
Ardwick, Manchester. 
Willcox & Co., 36, Southwark-street, S.F. 


insulating Varnish. 


Major & Co., Sculcoates, Hull. 
Pinchin, Johnson & Co., Ltd., Bevis Marka. 
London, E.C. 


insulators and insulating Materials. 


Edison & Swan United Electric Light Co., 
JU & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Griffiths Bros., Mack's.rd., Bermondsey, S. E. 
Hooper's Telegraph & Indiarubber Works,31, 

Lombard-street, E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
Macintyre, J.. & Co. Washington China 

Works, Burslem. 

Mosses & Mitchell. 69, Chiawell-street. E.C. 
Siemens Bros, & Co., Ltd., Caxton House, 

Westminster, S.W. 

Traun. Dr. Heinr., & Son, 8, Redcross-street, 

London, F.C. 


Jointing. 


John Hudson & Co.'s Successors. 4, Victoria 
Warchouses, Mansell-street, E. 


Ladders and Steps. 
Heathman, J. H., & Co., Parson's Green, S.W 


Lamp Columns for Arc Lighting. 


General Electric Co., 71, Queen Viotoria. 
street. E.C. 

Hardy & Padmore Ltd., Worcester. 

Johnson & Philips, Old Charlton, Kent. 


Lamps : Arc & Metal Filaments. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 

Co., Manchester. 

Cryselco Ltd., Kempston Works, Bedford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Imperial Lamp Works (Brimsdown), Ltd., 

Kingsway House, Kingsway, W.C., Works, 
Brimsdown, Middlesex. 
Johnson & Phillips, Old Charlton, Kent. 
Stearn Electric Lamp Co., 47, Victoria.st., 
S.W. 
Siemens Bros. & Co., Ltd., 
Westminster, S.W. 
Union Electric Co., Park street, Southwark, 
London, S.E. 


Lamphelder Makers. 
Dorman & Smith, Ordsal Station Electrica: 
Works, Salford. i 
Edison & Swan United Electrio Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 


Lead-Covered Cables. 
Callender's Cable & Construction Co. 
Hamilton House, Victoria Embank’t, E.C. 
Johnson & Phillips, Old Chariton, Kent. 
London Electric Wire Co., Anchor Works, 
Playhouse. yard, E.C. 


Caxton House, 


-~ 


Manganesite. 


lohn Hudson & Co.'s Successors, 4, Victoria 
Warehuuses, Mansell-street, E. . 


Measuring instruments —Electrical. 
British Thomson-Houston Co., Rugby. 
Edison & Swan United Electric Light Co., 

36 & 37, Queen-street, Cheapside, E.C. 
Ferranti Limited, Hollinwood, Lanos., E.C. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
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NOTES. 


Tq ue uncertainty of the law has again been illustrated 

this week in the judgment of the Court of Appeal in 
the case in which, in the Court below, Mr. Bedell, the 
inventor of the “ G.B.” Surface Contact system of electric 
traction, and Mr. William Griffiths were awarded £12,000 
damages against Sir John Benn for alleged libels. The jury 
found, it will be remembered, that Sir John Benn's state- 
ments were “inaccurate, intemperate, and tainted by 
political prejudice," but in the Appeal Court the Master of 
the Rolls, Lords Justices Fletcher Moulton and Buckley 
concurring, after analysing the alleged libels in detail, could 
find in them no personal imputation on the plaintiffs. 
There was, he said, a violent, and, as the jury found, an 
unjustifiable attack upon the “ G.B.” system, but it was an 
attack which had not been proved to have caused any 
special damage, and it seemed to him extravagant to argue 
that an attack upon the system must be regarded as an 
imputation upon the owner of the patents who supplies the 
parts and licenses the ude of the system. The appeal was 
therefore allowed and judgment entered for the defendant, 
Sir John Benn, with costs in both courts. Much might be 
said with regard to this finding, but as it is understood that 
Mr. Griffiths and Mr. Bedell intend to carry the case to the 


House of Lords, criticism 1s precluded at this stage of the 


litigation. 


| Ene is warmly to be congratulated upon the 

working of its electric tramways department for the 
past year. From the summary of the accounts which is 
given under Business Notes in this week's issue it will be 
seen that the results constitute a record in the history of 
the undertaking. During the past year the tramways have 
contributed in relief of rates the sum of £32,755, making 
the handsome total of £267,726 saved to the ratepayers 
since the system became the property of the Corporation. 
New routes are being constantly opened, fares are low, 
and the service gives the utmost satisfaction to the public. 
Notwithstanding all this, the gross profit on a total revenue 
of £614,814 came out at £209,252, and the number of 
passengers carried, 125,507,283, was just under a million- 
and-a-half in excess of the previous year's total. It is 
interesting to note that the experiment of running first- 
class cars on several of the routes has proved remarkably 
successful, so much so, indeed, that an extension of the 
principle has been resolved on. 


EP on the heels of the suggestion of Lord Furness 

that steps should be taken to found a Chartered 
Institute of International Commerce comes the announce- 
ment from the Royal Colonial Institute that the question 
of the future of British trade has been for some time under 
consideration with a view to the ultimate establishment of 
just such an organisation as that which Lord Furness has in 
mind. The Council of the Institute has, in fact, already 
formed a representative committee with the object of 
furthering the interests of Empire trade and has already 
appointed upon it such men of affairs as Sir J. Bevan 
Edwards, K.C.M.G., Sir Daniel Morris, K.C.M.G., the Hon. 
Sir Cornthwaite Rason, Mr. Henry Birchenough, C.M.G., 
Mr. Richard Jebb, Mr. Ben H. Morgan, Colonel John Denny, 
Major Archer Shee, M.P., Mr. Hugo Hirst (chairman of the 
Manufacturers’ Association and managing director of the 
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General Electric ee Ltd.), Mr. Stanley Machin 
(chairman of the London Chamber of Commerce), Mr. 
Edward Manville (chairman of the Society of Motor Manu- 
facturers and Traders), and Sir Godfrey Lagden, K.C.M.G. 
This committee proposes in the first place to arrange a 
series of industrial conferences with a view to co-ordinating 
Empire trade conditions, and, by means of lectures at the 
Institute itself and before the chambers of commerce and 
other trade bodies and institutions throughout the country, 
to make more widely known the opportunities that exist in 
the overseas Dominions for British trade and capital, while 
placing the British merchant and manufacturer in touch 
with the sources that are available within the Empire for 
the supply of raw materials and other products. In this 
way it is hoped to find an increased market for British goods 
in the Colonies, and to increase the demand in Great Britain 
for Empire products. British manufacturers, merchants, 
and others interested in the work are invited to com- 
municate with the Secretary of the Royal Colonial Institute 
at Northumberland-avenue, W.C. 


A LIVELY controversy has been in progress in Sheffield 

with regard to the respective claims of electricity 
and gas, and so far it must be admitted that electricity 
has got the best of it. Mr. Wilson Mappin, as Chairman 
of the Sheffield Gas Company, naturally enough loses no 
opportunity of insisting on the merits of the illuminant 
his company supplies, but at the recent general meeting 
of shareholders he undoubtedly gave the Chairman of the 
Sheffield Corporation Electricity Supply Committee an 
opportunity of replying which Alderman Bennett was by no 
means slow in seizing. For one thing, Mr. Mappin sought 
to throw dust in the eyes of the ratepayers by an ingenious 
citation of figures which appeared to show that gas had 
all the advantages and electricity none. Thus he declared 
that one hundred miles of Sheffield streets were illuminated 
by gas at a total cost of £13,117, whereas twenty-four miles 
of streets lit by electricity cost £15,225. That, on the face 
of it, is a powerful argument in favour of gas, and no doubt 
a good many worthy ratepayers of the famous cutlery town 
were staggered by it. But what are the actual facts ? For 
its £13,117 the Gas Company spreads over its hundred miles 
of streets a meagre glow of only 190,044 c.p., whereas the 
twenty-four miles are electrically illuminated by 1,166,936 
c.p.! And the cost of gas her candle-power per annum 
works out at 16:6d., whereas the cost of electrical candle- 
power is only 3:13d.! Mr. Mappin has been hoist by his 
own petard; but, all the same, it is a little difficult to 
understand how he came to deliver himself over in such 
an amazing fashion into the hands of the enemy. 


Then Mr. Mappin doled out some of the feeble fallacies, 
of which we have heard so much recently, with regard to 
the beneficial effects of gas in the purification of the atmos- 
phere; much as a bone-boiler might champion the odours 
necessarily accompanying the prosecution of his industry 
as conferring a benefit on mankind. Alderman Bennett 
replied with a broadside. He quoted Dr. Arthur News- 
holme, Chief Medical Officer of Health of the Local Govern- 
ment Board: “ the best illuminant for domestic purposes 
is incandescent electricity, in which no products of com- 
bustion are formed, and only a comparatively small amount 
of heat is produced " ; and also the Medical Officer of the 
London County Council: '*'healthiness/in freedom from 


304 


consumption of air and production of fumes, and noise- 
lessness make lighting by the electric glow lamp the most 
perfect means now available Tor school use." He quoted, 
too, Dr. George Carpenter: “the air of a nursery cannot 
be too pure. I therefore do not advise you to have gas 
in 1t, as gas in burning gives off quantities of carbonic acid 
and sulphuretted hydrogen, which vitiate the air. Tne 
flame of a lamp or a gas burner will poison the air with 
carbonic acid to the same extent as two adults! I wish 
I dared omit the discussion of gas? Well I know this baneful 
product, charged with all sorts of lung complaints, poisoning 
All members both of the animal and vegetable kingdom, 
18 respected in all your houses. I must accordingly tem- 
porise with you. Do not have gas in the night nursery. 
The most healthy light that you can use is of course the 
electric light" ; and finally the Hospitals Committee of 
the Metropolitan Asylums Board: “from the points of 
view of the effect Ru the health of patients and staff ; 
the sanitary aspect; convenience and CORO safety 
from fire; economy in cleansing, etc.; cost of main- 
tenance; electricity for lighting hospitals under the 
managers’ control is far superior to gas." 


— 


Mr. Mappin also accused the Electricity Committee of 
unfair competition, and insinuated that they made it a 
condition of the supply of electric light that all gas burners 
should be removed. Alderman Bennett had no difficulty 
in showing that there 1s absolutely no foundation for these 
statements. It is quite true that a discount of fifty per cent. 
is offered to consumers under certain conditions, but it 
is equally true that there is absolutely nothing in these 
conditions to bear out the Gas Company's allegations. The 
Council's minute says: “To any consumer who uses 
electricity for lighting purposes as much as possible through- 
out the year during daylight or long hours, mostly when 
the output is not at its maximum, and provided that the 
consumption based on the estimated maximum demand 
does not fall below 100 units per annum per 60-watt lamp 
or equivalent, a discount of 5095 will be allowed from the 
usual price of 4d. per unit. Accounts will be rendered 
, weekly, monthly, or quarterly, at the option of the Com- 
mittee, and the discounts will be adjusted according to 
the average daily rate of consumption as shown between 
successive readings. No discount will be allowed unless 
the account is paid before the next account is due. The 
Committee may, in special cases where they deem it an 
advantage so to do,- make such terms as they think fit, 
provided that in any such case similar terms shall be 
allowed to other customers in similar circumstances as 
required bv the provisions of the Electric Lighting Act, 
1882, W hat is there unfair about this concession ? 


WVE note with satisfaction the growing popularity of 

the Illuminating Engineering Society, which, 
although of comparatively recent origin, alreadv takes its 
place among the important Societies in the kingdom. The 
constant and substantial increase in membership of the 
Society, which has as its President such a distinguished 
scientist as Professor N. P. Thompson, D.Sc., F.R. S, isa 
healthy sign, and we are pleased to record that among the 
latest additions are Mr. F. P. Driver, Works Manager, 
Osram Lamp Works, Brook Green, London ; Mr. C. Fisher, 
Engineering Department, Holophane, Ltd.; Mr. R. P. 
Howgrave-Graham, demonstrator in Electrotechnics at 
Finsbury Technical College; Mr. M. Foulds, Manager of 
Westinghouse Cooper Hewitt C ompanv ; Mr. A. J. Devereux 
Davies, H.M. Assistant Inspector of Factories; Mr. H. M. 
Lock, Electrical Engineer ; and Mr. H. Marryat, Electrical 
Engineer, hon. treasurer Electrical Contractors’ Association. 


Mr. W. Basset Jones, jun., New York, and Dr. W. Oker- 
Blom, University of Helsingfors, Finland, have been 


appointed corresponding members. 


ELEPHONE users in the United States would appear 
to be face to face with a erisis which, if of less moment 
than that which is shortly to confront us in this country 
9 
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is nevertheless sufficiently formidable. The telephone com- 
panies want to express “ telephone message " by means of 
a single word, and they have invited their subscribers to 
find that word. Already something like two hundred words 
have been submitted, and it is now proposed to take a 
public vote as to the final choice. At present “ hullogram ” 
and “ wireword " seem to hold the field, with “ parlegram ” 
and * telespatch as second favourites, and “ disaudred ” 
and " ephophone" nowhere. Midway between these is, 
according to the New York correspondent of the “ Daily 
Telegraph," a weird collection of suggestions which embraces 
audieram, belleall, communiphone, communigram, fonokal, 
messaphone, parlephone, phonecall, phoneflash, phonegram, 
telescript, teletalk, telethem, telev erb, televerse, televocal, 
tellem, phonogram, televocam, telévodó; televox, teleword, 
telfogram, verbaphone, viaphone, and wordophone. 


ROVERBIAT, philosophy has it that there are none so 
* blind as those who won't see. Into this category must 
come, among others, our sprightly contemporary the 
“Journal of Gas Lighting," which devotes a good deal of 
its valuable space to demonstrating the ruinous effect on 
the electrical industry of the metallic filament lamp. Con- 
veniently ignoring the stacks of figures which have bcen 
forthcoming recently from all parts of the country, the 
“Journal,” with its blind eve turned towards tungsten and 
tantalum, has the courage to declare that “ the question as 
to whether the metallic filament lamp has yet finished its 
business-reducing career, appears to be entirely a matter 
of personal opinion among those in authority amony the 
companies.” It is a debatable point whether this peculiar 
quality of the mind which enables a person to see only that 
side of a question which he wants to see, 1s to be admired or 
condemned. No doubt most of the great enthusiasts of the 
world possessed it, and exercised it at times with an 
assiduity approximating to recklessness ; but on the other 
hand posterity has not always found itself able to hold that 
the end justified the means. It 1s a nice point in casuistry, 
and we commend it to the “ Journal's " special study. 

Even as we write there comes to hand an account of the 
meeting of the South London Electric Supply Corporation, 
which the “Journal of Gas Lighting” must find very 
doleful reading. Mr. Atherton, the chairman, temerariously 
pointed out to the shareholders that at the end of 1910 
there were connected to the company’s mains the equivalent 
of 232,179 (35 watt) lamps (since increased to over 237 000), 
showing a net increase of 21,785 upon the previous year’s 
figures, and the total units sold were 4,101,539, as compared 
with 3,705,208 for the previous vear—an increase of 
107 per cent., producing an increased revenue of £2,083, 
despite the almost universal use of metallic filament 
lamps, which consumed so much less current than the 
old carbon filament lainps; while the profit on the year's 
working had been increased by £2,639, all of which had been 
retained as profit. 

O many correspondents have written to ask for further 

details of Professor J. H. Rosing’s “ electric telescope,” 

to which brief reference has been made in recent issues, 
that it may be of value to place on record in these columns 
the Professors own account of the invention on which 
he has been for so long engaged. He himself applies to it 
the term “electric telescope," to which some of our 
correspondents have taken exception. lt consists, he says, 
of two sections, or stations, connected by electric wires. 
In the ordinary telescope there is but one active station, 
the receiver, or great lens, which draws the object to be 
studied near by its power of magnification. In the electric 
telescope, which operates between any two points to 
which the sending end can be dispatched, the picture 
as seen at the transmitting end is made visible at the 
receiving station. All that crosses the field of vision at 
the sending station must be transferred to the receiving 
station, and reproduced there. In order to do this pictures 
are sent at the rate of not less than forty per second, 
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and these are reproduced af the receiving end of the wire. 
The problem was to devise apparatus which would get all 
of the pictures within the range of vision, and transfer them 
over the wires from the sending to the receiving station. 
In order to do this Professor Rosing placed at the sending 
station a device by which the sensitive screen was made 
to revolve over the entire field of vision in one second. 
This is accomplished by dividing the whole picture into 
reflected sections of light, which are transformed into 
electric impulses and transmitted to the receiving station, 
where they act upon Cathode ravs. 


Rotating mirrors at the receiving station form the 
moving portion of the optic system of Professor Rosing’s 
apparatus, and the currents are guided by electro-magnets, 
placed near a Crookes tube and make the Cathode rays 
oscillate in absolute correspondence with the movement 
of the optic axis at the sending station. The Cathode rays 
project themselves on a fluorescent screen placed in the 
same Crookes tube, and cause a fluorescence at the point 
of incidence, tracing a luminous zig-zag line corresponding 
to that which the receiving eve makes in the field of vision 
which it follows. The rapidity of this movement causes 
the separate zig-zags of this line to blur into a single 
luminous square in the eye, but in order to produce in 
this square some image corresponding to the field of vision, 
it is necessary that the Cathode rays shall only fall on the 
screen at the moment when the receiver meets a luminous 
point on the visual field. This end is accomplished by a 
photo-electric apparatus at the transmitter. The Cathode 
Tavs remain ordinarily hidden behind a diaphragm, and 
it is only at the moment when the light is thrown on the 
photo-electric apparatus that the electric current which 
emanates from it at the receiving point begins to exert its 
effect on the ravs and forces them to pass through the 
diaphragm and impress themselves on the screen. 


am 


IR GEORGE GIBB'S policy of framing a general 
agreement regarding fares and traffic regulation 
between all the companies which provide passenger 
transport in the metropolis, is once more coming to the 
front, with an ultimate view to a pooling arrangement 
between the motor omnibus companies and the electric 
railway companies. It is contended that along many 
Metropolitan routes the competition between the tubes 
and the omnibuses has developed to an extent which is 
injurious to both interests, while along other routes there 1s 
practically no competition at all, and as the electric railway 
companies cannot alter their routes it is urged that a 
Traffic Board should be constituted with power to regulate 
such questions to the mutual advantage of all concerned. 
The composition of such a Board has no doubt been 
already taken into consideration, but whether the time 
is ripe or not for its actual constitution is a moot question. 
The recent amalgamation of the motor omnibus com- 
panies has, however, once more brought the question 
to the front, and it'is understood that the electric railway 
companies are to take the whole matter into consideration 
at an early date. 
HAT the electric furnace is destined, in time, to replace 
the old crucible process is a matter which admits 
of little doubt ; not only because it is cheaper, but because 
it facilitates the yield of a better steel, treats a larger 
charge, and applies all its heat where it is needed instead 
of wasting it outside the crucible walls. At the meeting 
last week of Messrs. William Jessop & Sons, Limited, 
Mr. A. J. Hobson, the chairman, said the steel trade 
appeared to be on the verge of very considerable changes, 
but whether electric smelting would supersede other 
processes it was impossible to say. ‘Crucible steel," he 
said, * has long been threatened, but it is still very much 
alive," onlv, he added significantly, as it was possible 
there would be a change of svstem in the early future, 
‘* Jessop's mean to be in a position to put up new plant 
and leave the old out of the balance sheet without the 
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necessity of coming to the shareholders with any unpleasant 
surprises." In this connection it may be of interest to 
announce that a well-known authority on the subject is 
preparing for an early number of the ELECTRICAL 
ENGINEER the first of a short series of articles on the 
Electric Furnace, in which he will review the developments 
of the past two or three years. 
We. are asked to sav that electricians in this country 
will be cordially welcomed to the Congress. of 
Technology which is to begin in Boston, Massachusetts, 
on April 10, the fiftieth anniversary of the charter of the 
Massachusetts Institute of Technology. A comprehensive 
programme of papers and discussions has been prepared, 
in which electrotechnological matters loom largely, and a 
highly successful gathering is anticipated. 


HE Metropolitan Railway has this week taken another 
long stride in the development of its policy of bringing 
to as near perfection as is humanly possible its already 
exceptional service of electric trains. With the completion 
of the great svstem of automatic signalling between 
Baker-street and Neasden, which has been in course of 
installation for the past few months, the company began 
on Monday last a largely augmented service of through 
and non-stop trains, giving a practically continuous 
three-minute service throughout the day, with every 
alternate train a non-stop. In many cases the service per 
hour has been doubled, the times quickened, and the 
through-to-the-City service largely increased. The pas- 
senger accommodation has been improved to the extent 
of approximately fifty thousand seats per dav, and the 
company is now able to boast of offering the best accom- 
modation of any railway in the London district. 


DIARY. 
Fripay, Marcu 24. 

Puvsicar Society oF Lonpon.—5 p.m., City and Guilds 
Engineering College, ** A Sensitive Thermo Regulator " and 
* Experiments on the Measurement of Electrolytic Resist- 
ances using Alternating Currents,” by H. F. Haworth, 
Ph.D., M.Sc., B.E.; “ Oscillatory Currents in Coupled 
Circuits" and “ Some Radio-Telegraphic. Apparatus in 
Use at the City and Guilds (Engineering) College,” by Prof. 
G. W. O. Howe, Wh.Sc., M.Sc. 

SaTURDAY, Marcu 25. 

ASSOCIATION OF ENGINEERS-IN-CHARGE.—6.30 p.m., 
King's Hall, Holborn Restaurant, annual dinner. 

Roya Ixstitution.—Albemarle-street, Professor Sir 
J. J. Thomson's fourth lecture on “ Radiant Energy and 
Matter,” 3 p.m. 

ASSOCIATION OF MINING ELECTRICAL ENGINEERS (South 
Wales Branch).—5 p.m., Park Hotel, Cardiff, discussion 
on Departmental Committee’s report on the Use of Elec- 
tricity in Mines ; discussion on Mr. J. Simpson's paper on 
“ Three-phase Motors for Haulage.” 

Monpay, Marcu 27. 

Roya Society or Arts.—John-street, Adelphi, 8 p.m., 
" Applications of Electric Heating," Professor J. A. 
Fleming, D.Sc., F.R.S., fourth lecture. 

TuEspAv, Marcu 28. 

INSTITUTION -OF ELECTRICAL ENGINEERS (Manchester 
Local Section).—7.30, University Physical Laboratory, 
“ The Properties of X-rays from Radio-Active Matter,” 
Professor E. Rutherford, D.Sc., F.R.S., to be preceded by 
eleventh annual general meeting. í 

THURSDAY, Marcu 30. 

Roya IxsTITUTION.—Albemarle-street, 3 p.m., “ Sur- 
face Combustion and its Industrial Applications,” Professor 
W. A. Bone, D.Sc., Ph.D., F.R.S. 

. Fripay, Marcu 31. 

RoyaL Institution. — Albemarle-street, 9 — p.in., 
“Travelling at High Speeds on the Surface of the Kasth 
and Above it," Professor H. S. Hele-Shaw, LL.D., E.R.S., 
ete. 

SATURDAY, APRIL I. 

Rovan Institution. — Albemarle-street, 3 pm, 
“ Radiant Energy and Matter," Professor Sir J. J. Thom- 
son, M.A., LLD., D.Sc., etc. ; fifth lecture. 
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Brighton Railway Electrification. 


Mr. Dawson's Paper at the Institution of Civil Engineers. 


At the meetings of the Institution of Civil Engineers on 
March 14 and 21, Mr. Alexander Siemens, President, in the 
chair, the paper read was “ The Electrification of a Portion 
of the Suburban System of the London, Brighton and South 
Coast Railway," by Philip Dawson, M.Inst.C.E. 

In 1903, said Mr. Dawson, the company obtained Parlia- 
mentary powers to electrifv their line, and instructed the 
author, as their consulting electrical engineer, to report to 
them on the advisability of electrifying their suburban 
System. He was to consider the question of experimentally 
adopting electric traction on their line between Victoria 
and London Bridge—known as the South London line—on 
which, since the London County Council had taken over the 
tramways and adopted electric traction, a very serious loss 
of traffic was being experienced. The third-rail continuous- 
current system was, as far as the Brighton Company was 
concerned, not adapted for general use, nor was it in accord- 
ance with the requirements of the chief engineer of the 
company, Mr. Charles L. Morgan, M.Inst.C.E. In accordance 
with the recommendations contained in the report, the 
single-phase alternating current, with overhead conductors 
at a pressure of 6,700 volts and a frequency of 25 cycles per 
sec., was decided upon ; tenders were called for electrifying 
the South London line in 1905, the contract being let on 
March 30, 1906. The first electric train ran on January 17, 
1909, and the full public service was inaugurated on 
December 1, 1909. The selection of the single-phase system 
was at the time very severely criticised by many engineers, 
and foredoomed to failure, but 13 months' regular working 
has entirely justified its adoption. The distance between 
London Bridge and Victoria is 8'7 miles and the trains 
accomplish the distance, including 10 intermediate stops of 
20 sec. each, in 24 min. The results obtained on the South 
London line were so satisfactory that the Brighton Company 
decided to extend the system from Battersea to the Crystal 
Palace and Selhurst, and from Peckham Rye via Tulse Hill 
to the Crystal Palace, thus bringing the total length of 
route electrified to 23 miles, which is equivalent to 62 miles 
of single track. 

The minimum drop in the earth-return is limited by the 
Board of Trade to 20 volts, and it is to be noted that neither 
the Lancashire and Yorkshire nor the North Eastern 
Railways have any such limits imposed upon them, as they 
were electrified without requiring to obtain special Parlia- 
mentary powers. The system of distribution and feeding 
was specially designed to meet these requirements, and 
series booster-transformers were used which have given 
excellent results, the return drop being well within the 
required limits. The current for operating the trains is 
furnished to the Brighton Railway Company by the London 
Electric Supply Corporation, from their power station at 
Deptford, and they deliver the current on to the railway 
company's property at Queen’s-road and Peckham Rye, 
where it is metered for payment. 

The rolling stock of the South London line comprises 16 
motor coaches, each equipped with four 115 h.p. Winter- 
Eichberg compensated repulsion motors, and 32 trailer cars, 
the trains being made up in units of two, three, or four 
coaches as required. The rolling stock for the extension 
now nearing completion comprises 30 motor coaches, each 
equipped with four 150 h.p. Winter-Eichberg motors, and 
60 trailer coaches, the train units being composed of two, 
three, four, six or nine coaches. Difficulties have been 
experienced, particularly in America, with the overhead 
conductors; but owing to the flexibility of the design 
employed, no trouble has been experienced, and the. exten- 
sions are being constructed to exactly the same design as 
those originally got out for the South London line. The 
diameter of the trolley wire is 3 in., and it is supported by 
two catenary wires, by means of specially-designed insu- 
lators of a type not hitherto used for railway work. Owing 
to the fact that at Victoria Station, porters had to get on 
to the roofs of the carriages in order to light gas lamps, the 
height of the conductor is 20 ft, in this station and at London 


Bridge ; whereas, the normal working height is 16 ft., and 
the lowest position under certain low bridges is 13 ft. 9 in. 
Double insulation is used throughout, and the only type of 
insulation employed is porcelain. The underframes of the 
coaches consist of plate girders, and the carriages them- 
gelves are of a new type as regards this country, being fitted 
with side doors and having a passage-way between com- 
partments. 

The motors have four poles and are fitted with six sets of 
brushes. The air-gap of the motors is 3 millimetres and the 
synchronous speed is 750 r.p.m., although the motor is 
capable of developing torque at speeds higher than this. 
The gear-ratio adopted, after the most careful calculations, 
as the most suitable for the service, ia 4:24 to 1. The actual 
current taken per motor at starting on the low tension side 
is 210 amperes, with a power factor 299. Each motor-car 
is fitted with two main transformers, rated at 220 kw. each, 
one for each pair of motors. None of the high tension 
circuits on the car are accessible except when the collector- 
bows are lowered and when all the high tension gear is 
earthed ; the collector-bows are kept against the trolley 
wire with springs which are brought into operation by means 
of a piston worked by compressed air. The contact surface 
is aluminium and easily renewable, one contact strip running 
5,000 to 6,000 miles and taking practically all the wear ; 
after 13 months' running no appreciable wear can be 
measured on the trolley wire. The pressure of the bow-strip 
against the trolley wire varies between 8 and 12 Ibs. The 
control of all the motors on the train is effected by means 
of contactors placed on each motor-car and worked by a 
master controller in every motorman's compartment, on the 
multiple-unit control system in every way similar to that 
in use with direct current motors. The repair shops are 
situated at Peckham Rye, and all maintenance and repairs 
of the electric trains are carried out here. These shops are 
fitted with electrically-driven travelling cranes, machine 
tools, capstans, etc., and all the motors, as well as the 
lights, are taken off the single-phase traction circuit. 

The overhead conductor has interfered very little with 
the signalling svstem. 

The motors were tested very carefully by the author at 
the maker's works, and in addition to the ordinary measure- 
ments a test was made on a complete equipment rigged up 
as for service conditions with an artificial load on the motor. 
As much as 180 h.p. was repeatedly thrown suddenly on and 
off without any tendency to flash over. The largest starting 
torque measured was 255 kilogram-metres (1,847 pound- 
feet). A series of tests were made to show the heating of the 
motors under varying loads with the following results, the 
motors being run with open covers, the temperature rise 
not exceeding 75° C. (167° F.). 

Time for Temperature 


Load : h.p. to rise 75° C. 

187  .. 17 minutes 
149  .... 91 ^ , 
129 46 3 
1174 1 hour 4 " 

9] ... ] , 50 s 

634 .... 1 ,, 50 * 

D7  .... continuous 


For the trial runs between Battersea Park and Peckham 
Rye, a three-car train consisting of two motors and one 
trailer was used, being loaded up to a total weight of 146 
tons. It was run continuously for 12 hours with 20-sec. stops 
at each station, and covered in this time a distance of 
85173: miles, the average length of run being 0°79 miles. 
At the conclusion of this run the maximum rise of tempera- 
ture of any part of the electrical equipment was 66^ C. 
(151? F.) During this test the following results were 
obtained: Power factor, 80:895; maximum current at 
starting, 126 amperes ; average acceleration, from 0 to 25 
miles per hour, 1:75 ft. per sec. ; and the power consumption 
on the train (which was a new one), 73 watt hours per ton- 
mile. All the measurements showed that the test results 
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were within the guarantees. After the train had run for 
some time further tests were taken which showed a con- 
siderable improvement as regards energy consumption, 
measurements at the distributing room at Denmark Hill 
showing, in the case of a single trip from Victoria to London 
Bridge, an energy consumption of 65:7 watt hours per ton- 
mile for a schedule speed of 22 miles per hour, including 
20-gec. stops at each station. The influence of a long run 
on the energy consumption is shown by the fact that for a 
through non-stop trip from Victoria to London Bridge at an 
average speed of 37 miles per hour, the energy consumption 
was 34:4 watt hours per ton-mile; the maximum speed 
reached during the run being 50 miles per hour. The 
following are some of the weights of the various component 
parts of this train :— 

Tons. Cwt. Qrs. Lbs. 
.. 93 19 3 0 
One motor-bogie without motors .. 7 10 l 8 
Motor-coach body and underfram 

without electric gear .. se 19 16 2 16 
Total weight of all electric gear, in- 

cluding bows, wires, lighting, 

compressor, etc., for one motor- 

coach (four motors) p .. 18 3 1 0 


The complete motor-car on rails 


It is interesting to note that for a four-motor equipment 
consisting of 150 h.p. motors for the extension, the total 
weight is only increased by 19 cwt., thus showing the 
improvements which have been made in the design of the 
equipments. 

The results obtained during actual running more than 
confirm the test results : thus the average energy consump- 
tion measured at Queen’s-road (when the current is 
metered) for the first 8 months of 1910 was 75:4 watt hours 
per ton-mile, no allowance being made for weight of pas- 
sengers carried, or for shunting or empty running; the 
figure given, furthermore, includes the energy used for light 
and power at the repair shops, and all losses due to leakage, 
etc. Tests made to ascertain the efficiency between the high 
tension bus-bars of the power station and the trains showed 
that this was equal to 96:695, a very satisfactory figure. 
Calculations made from the results obtained during the 
running show that the efficiency of the system during con- 
troller notching is very high, the figure for this being 679^. 
The traffic results obtained have been as satisfactory as the 
technical] results. Thus, the increase in the number of 
passengers carried by the electric service, as compared with 
those carried previously by steam, show that whilst for the 
first month's working, namely, December, 1909, the traffic 
had increased over 54%, the month of December, 1910, 
. showed an increase of over 125%. 

The service on this railway is an exceptionally heavy one, 
as shown by the fact that for the first year's running the 
mileage per motor coach owned, including all spares as well 
as those undergoing the annual overhaul, averaged 58,000 
miles per annum. As regards the maintenance of the 
electrical apparatus, the first 13 months' experience show 
no reason why the maintenance of single-phase should be 
higher than that for direct current apparatus. The system 
is certainly more economical than the direct current system 
as regards energy consumption at the power station, as well 
as regards first cost, and experience has shown it to be 
eminently suitable, not only for long distance work, but also 
particularly for working in and out of large terminal 
stations with their necessarily complicated approaches, and 
for short distance work, such as has had to be encountered 
on the South London line. 

The principal contractors were the Allgemeine Elek- 
tricitits Gesellschaft, of Berlin ; all the overhead work has 
been carried out by Messrs. R. W. Blackwell & Company, 
and the rolling stock was constructed by the Metropolitan 
Amalgamated Carriage and Waggon Company, of Saltley, 
Birmingham. Great credit is due to the contractors for the 
excellent way in which the work has been carried out. 


The Right Hon. the Earl of Malmesbury, D.L., J.P., 
will be the guest of the evening at a house dinner to be 
held at the Municipal and County Club on the 27th inst. 
The President of the Club, the Lord Chief Justice, will 
be in the chair on this occasion. 


^ 


RADIANT ENERGY AND MATTER. 


Sir J. J. Thomson delivered on Saturday the third of his 
course of lectures on “ Radiant Energy and Matter ” at the 
Royal Institution. In demonstrating the pressure of light, 
it was necessary, the lecturer said, to get rid of what was 
known as the radio-meter effect, and in the apparatus 
actually used he effected this result by suspending both the 
radiometer and its case by a quartz fibre. Sir James Dewar 
had, however, suggested another method, based on the fact 
that if there was no gas in the radiometer there would be 
no effect ; and it was shown that by the aid of charcoal and 
liquid air so high a vacuum could be obtained that the 
vanes of the radiometer would remain unaffected by a 
powerful beam of light. In considering next the influence of 
temperature on quality of radiation, he pointed out that if 
the radiation from a body were passed through a prism and 
split into a spectrum only a minute portion of it would be 
found to be visible. On a curve representing the distribution 
of energy in any spectrum a well-massed maximum would 
be noticed, and the hotter the body from which the spectrum 
was taken the more this maximum would move in the 
direction of the shorter rays. So far as light was concerned, 
an enormous increase was obtained by raising the tempera- 
ture, and the reason why metallic filament electric lamps 
were more efficient than carbon lamps was simply that this 
temperature was higher. When a body was heated there 
came a stage, which was pretty much the same for all 
bodies and all people, when 1t began to be visible, but there 
were differences of opinion as to the colour of the luminosity 
that was first apparent. The lecturer's own view was that 
it was not a colour at all. 

The lecturer exhibited a diagram showing the extra- 
ordinary amount of radiating energy expended in producing 
a comparatively small amount of light, and remarked that 
our electrical engineers had not been able to supply us with 
light relatively of the quality of that of the firefly. This 
little animal had solved the problem for itself. The firefly 
was the most efficient light engineer that existed. Its light 
had been studied by eminent scientists with great care, and 
the results had been remarkable. The relation between the 
electrical engineers and the consumers at present was that 
the consumers wanted a chop, and the engineers gave them 
nothing less than a sheep. The consumers had to pay for 
a large expenditure of energy which produced but a small 
quantity of light. Every bit of the energy expended by the 
glow-worm or firefly in producing light went to the right 
place—it went into the greenish yellow. It did not waste 
anything in heat. 

He thoughé the future of lighting might be in finding 
some substance or some method of exciting substances 
which produced quantities of light like the glow-worm, 
without the radiating energy corresponding to long waves. 
It was extremely remarkable how sensitive the eye was to 
a small quantity of light, if in the proper form. If the 
energy was put in the form of a greenish yellow light, the 
eye could distinguish an amount of energy which might be 
represented by the energy of a fly walking across the finger 
nail. The fact that it required light to excite the sensation 
of vision was not inconsistent with the view that vision 
itself might arise from some chemical] process. 


PERSONAL. 


The Rt. Hon. Gerald Balfour has been appointed a 
director of the St. James's and Pall Mall Electric Light 
Company. 

The Handsworth Urban District Council has resolved 
to increase the salary of their electrical engineer from 
£400 to £450. 

Mr. P. G. Campling, formerly of the Norwich Corporation 
Electricity Works, has been appointed third engineer at the 
Bermondsey Corporation Electricity and Destructor Works 
out of 176 applicants. 

Messrs. Balcke and Companv. Ltd., engineers, formerly 
of 27, Clement’s-lane, London, E.C., have found it necessary 
to take larger offices, and from to-morrow their new address 
will be Broadway-court, Broadway, Westminster, S.W. 
Telephone No.: Victoria 1387. 

The Maxim Lamp Works, Ltd., have removed to Maxim 
Works, Canonbury-road, Islington, N. Telephone No.: 
North 2629. 
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Electricity and the Coronation. 
What the Leading Electrical Houses are Doing. 


FIFTH ARTICLE. 

The Adnil Electric Company, Ltd., of Adnil Building, 
Artillery-lane, London, E.C., is making a speciality of the 
“ Adnil” Illumination Strip both for outdoor and indoor 
illumination for the Coronation. This strip, which is sup- 
plied ready for fixing, and may be used with equal advan- 
tage either for permanent or temporary purposes, has been 
specially designed with a view to facihtating the wiring 
and connecting up of electrical illumination circuits. Among 
the chief advantages claimed for it are low cost, and 
greatly reduced cost of wiring and distributing leads; 
great flexibility, which enables it to be adapted to any 
shape of design and to take corners, bends and angles, 
while its solid construction effectually protects it from 
injury; and low current consumption with brilliant 


illumination, the lamps being run in series groups, according 
to the supply voltage. It is also claimed that the saving 
in current. consumed makes it possible to use smaller 
distributing leads than in other systems, and that far 
better illumination effect at lower cost is produced by close 


Spacing of low candle-power lamps than by more distant 
Spacing of higher candle-power lamps. Miniature screw 
Socket porcelain lamp-holders, of practically watertight 
design, and for use with special 2 candle-power carbon- 
filament lamps, are connected up in series, or '' chains " 
of lamps, to a single rubber-insulated copper wire. The 
lamp-holders are further held together by metal wire 
clamped to the porcelain bases. The lamps are run in series 
in numbers depending on the supply voltage, and the 
metal wire is provided at suitable intervals with fasteners 
for attachment to illumination boards, etc. The supply 
distributing leads, which are not included in the prices of 
the strip, connect up the series groups of lamps to the 
mains. The system is standardised in three different 
spacings of lamps, namely, 12 in., 24 in., and 5 in., the 
price per 100 lamp-holders ranging from 29s. to 33s. 6d. 
Special miniature lamps of 2 c.p. 14 volts are 40s. per 
100, the number in series being 7 on 100 volts, 8 on 100- 
115, 14 on 200, 15 on 210, and 16 on 220-230 volts. The 
bulbs ar» supplied in clear, frosted or coloured types, as 
desired, at the same price, and it is estimated that the 
cost of wiring 100 points, exclusive of lamps and distributing 
leads, at about 20 lamps per yard, is 29s., or 34d. per point, 
subject, while the approximate cost per hour with elec- 


tricity at 3d. per unit is 2:16d. per 100 2 c.p. lamps. 
Our illustration shows the wonderful adaptability of this 


device. 
The Leonard Lighting Strip. 

Messrs. W. Leonard & Company, of 4, Soho-street, 
Oxford-street, London, W., are supplying the patent 
“ Leonard " Lighting Strip for Coronation and all other 
forms of decorative illumination. With this strip no 
staples are required, and the back plate is so arranged 
that it can be moved in any direction, and insures a safe 


fixing. The holders carry the cable, and not the cable the 


holders, and either brass or aluminium holders can be 
supplied either in screwed or bayonet form, or if desired 
screwed liners with shade carrier ring. The stock strip has 
holders mounted 12 in. apart, but any other spacing may 


be ordered. As will be seen by the illustration, the fixing 
arm is attached centrally to the back of the holder. The 
three types stocked are type A, with bayonet holder 
mounted on turntable, type B, with bayonet holders 
mounted on single cable; and type C, with Edison screw 
holders mounted on twin, or on two single cables. With 
this strip no special lamps are required. Holders are 
placed 6, 12, 18, 24 or 36 in. apart, and prices, exclusive 
of lamps, range from Is. 4d. to 2s. 2d. per holder. - 


Sun Coronation Devices. 

The Sun Electrical Company, Ltd., 118-120, Charing 
Cross-road, London, W.C., is supplying a large and varied 
range of well-designed and effective Coronation illumina- 
tion devices, a special feature of which is a.series of richly 
coloured transparencies showing numerous loyal legends, 
royal monograms, coats of arms, etc. This firm also makes 
a speciality of ** Suncolite " strip for decorative purposes. 


) This valuable adjunct to illuminative designs is both 


weather-proof and water-proof, and can be used for an 
indefinite period. It is manufactured to take Standard 
B.C. Carbon Filament Lamps, which are, it is claimed, 
cheaper in first cost than the specially capped lamps 
hitherto necessary for most temporary lighting systems, 
and have the further advantage of being useful for ordinary 
requirements afterwards. '' Suncolite " can be supplied in 
any lengths, but is stocked with 60 holders, spaced 6, 12, 
18, 24, and 36 in. apart, either for 5 or 8 c.p. lamps, the 
rate per holder ranging from 1s. 4d. to 2s. 6d., while the 
lamps are 9s. per dozen, subject, the price for large quan- 
tities being, of course, materially lower. A miniature strip 
for outlining devices on buildings is also supplied in 8, 16, 
18, or 20-lamp lengths, holders 23 in. or 5 in. apart, at 
ls. per holder, complete with lamp. Frosted or coloured 
lamps are 1s. 6d. per dozen extra, and spare lamps are 
supplied at 6s. per dozen clear, and 7s. 6d. per dozen 
frosted or coloured. 

Carlisle Town Council will give a free supply of elec- 
tricity and gas for illumination purposes during the Corona- 
tion celebrations. 

Sheffeld will supply electricity for Coronation decora- 
tions at ld. per unit from June 12 to July 1 inclusive. 
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The Wear and Tear of Water-Tube Boilers. 


By Edward Ingham. 


The water-tube type of boiler, such as the Babcock & 
Wilcox and Stirling, has, owing to its capability of dealing 
with sudden demands for steam, proved itself to be of 
exceptional service m power stations for electric lighting 
and traction purposes. [t is, therefore, now very largely 
used at electricity works, often in conjunction with the 
Lancashire boiler, the latter taking the steady and regular 
loads, whilst the water-tube boiler itself is reserved for 
dealing with the intermittent “ peak " loads. The water- 
tube boiler has been designed with the object of developing 
a maximum amount of power for a minimum of weight. 
The water is evaporated in a number of small spaces, and 
as it is made to divide into many minute streams which 
pass through the hottest part of the furnace, steam may 
be raised in a very short space of time, and hence any 
quick demand for steam, which may occur at any moment 
in central supply stations, can be quickly met. 

Boilers of the water-tube class are. sometimes termed 
‘safety " boilers, as, owing to the fact that the water is 
contained in. numerous small spaces, the destructive 
effects of an explosion are rendered as harmless as possible. 
As is well known the violence of an explosion. depends 
largely upon the volume of the steam and water liberated, 
when the explosion occurs. As compared with an ordinary 
evlindrical internally-fired boiler, such as the Lancashire, 
th? quantity of water contained in a water-tube boiler of 
the same power is very small, and as the water is split 
up into a number of small stre: ams, it will be obvious that 
in the event of explosion. the destructive eflects will be 
reduced to a minimum. The explosion of the shell of a 
Lancashire boiler is usually attended with much loss of 
life and damage to propertv, owing to the vast amount of 
explosive energy contained in the large body of water 
liberated. In the case of one of the tubes of a water-tube 


boiler bursting, the quantity of steam and water suddenly 


released is very small, and hence the explosion is of a 
comparatively mild character. 

Now, although water-tube boilers are not so liable to 
cause serious loss of life and damage to property by ex- 


plosion, as are boilers of the plain cylindrical internally- : 


fired type, yet their special construction renders them 
liable to numerous defects of à more or less serious nature, 
and a considerable amount of care and attention is neces- 
sary if trouble and accidents are to be avoided. The various 
parts are necessarily complicated and inaccessible and the 
" wear and tear ” is usuall¢ considerable. The inaccessi- 
bility renders cleaning and inspection a very diflicult 
matter, and serious defects are liable to develop and escape 
detection. There are, of course, many different designs of 
water-tube boilers, but in principle they are all pretty 
much the same, as in all types stcam is mostly generated 
in a large number of tubes of comparatively small diameter. 
As the great bulk of the work of evaporation takes place 

in these small tubes, it 1s, as might be expected, at these 
particular parts that defects are principally encountered, 

and the tubes have to be frequently renewed, especially 
when the feed water is not good. 


With water-tube boilers, good water is absolutely 
essential; the water should be neither sedimentary nor 
corrosive. If it contains much scale-forming matter, grave 


troubles are liable to be experienced. In th* first place, 
scale—more particularly the amorphous scale—is a very 
bad conductor of heat, and if allowed to accumulate on 
the tubes, the free transmission of heat from the hot 
furnace gases to the water is impeded, resulting in serious 
loss of ethciencv. Various estimates of the loss in fuel 
which occurs through accumulations of scale on the tubes 
of water-tube boilers have been made. many of which are 
undoubtedly too high, but it may be assumed that a 
thickness of & of an inch causes a waste of from 5 to 10^, 
in fuel, whilst an accumulation } of an inch thick will 
result in a loss of 10 to 20?,. Much, of course, depends 
on the chemical composition and the mechanical structure 
of the scale. It has been estimated that when allowed to 
accumulate to the extent of & of an inch the loss exceeds 
100°, in some instances, but it should be mentioned, that 


with some scales, heavy deposits have little effect in 
reducing the efficiency. Another objection to the presence 
of incrustation on the tubes is the danger of overheating 
which it entails, and the consequent increased "* wear and 
tear.” Heavy deposits so seriously interfere with the heat 
transmission from the hot gases to the water that the tubes 
get overheated and are thus weakened, and the pressure 
inside them then bulges the heated part, in some cases 
to such an extent that the tube ruptures with explosive 
force. Not very long ago, an accident, attended unfor- 
tunately with fatal consequences occurred. in. connection 
with a Stirling boiler at the Poplar Electricity Works at 
Bromley-by-Bow, through one of the tubes having been 
allowed to get plugged up with incrustation. The tube 
became overheated and. bent, and was then. withdrawn 
from the upper drum; the sudden rush of high-pressure 
steam which followed, scalded two of the attendants, one 
of them so severely that he subsequently succumbed. 

A further objection to the use of impure feed-water 1s 
the considerable amount of time and. labour which is 
involved in cleamng the scale and deposit off the tubes. 
As already remarked, the cleaning of the tubes is a difficult 
and expensive operation, but yet it is absolutely necessary 
that this operation be frequently carried out, at regular 
intervals. With regard to the length of time which should 
be allowed to elapse between cleaning times, this is best 
determined by trial; it of course depends on the nature 
of the feed-water and the quantitv of water evaporated. 
Analysis of the feed-water and the quantity evaporated 
in a given time will afford a good idea, but, probably the best 
way of ascertaining the proper period is by trial. When 
the boiler is first put to work, it should be opened out say 
fortnightly, and the amount of incrustation and deposit 
which has accumulated carefully noted. A good idea may 
then be obtained as to how often the boiler should be 
cleaned. 

On an average it will be found that cleaning is necessary 
at intervals not exceeding 500 hours. With good waters, 
or waters which have been purified before entering the 
boiler, the latter inay often be run for 1,000 hours or even 
more. With regard to the manner in which the cleaning 
should be carried out, probably the best plan when the 
scale is not hard, is to use a hose with water under pressure. 
To do the cleaning thoroughly, each tube must be washed 
out. It is not sufficient to simply wash out the steam 
drum and trust to the water finding its way through the 
tubes and washing them out. When the scale is caked 
hard on the tubes, the scraper or some other means will 
have to be resorted to. When removing the scale, it is 
very important that the back-end caps be removed, other- 
wise as the deposit is scraped off, it is liable to fall down 
and choke up the back passages, in which case danger 
from overheating and perhaps explosion will be incurred. 
It is always advisable to clean the tubes as the hot water 
is being gradually let down, or else immediately after 
running off the water, so that the scale is maintained in as 
soft a state as possible. 

The turbine cleaner may be used in extreme cases when 
the incrustation is verv hard and thick, but it is question- 
able whether it is not better to renew the tube, as this ap- 
pliance is very troublesome to work, and is also liable to 
injure the tube. If sufficient. time cannot be spared for 


cleaning out the whole of the water-tubes, the lower rows 


should be cleaned before the upper ones, as these are 
more exposed to the hottest heat of the fire. 

The fire sides of the tubes also require to be frequently 
and regularly cleared of soot and dirt. Soot, like amorphous 
scale, is a bad conductor of heat, and unless the tubes be 
frequently brushed, loss of efficiency will result. When the 
soot is sticky, a steam hose may be employed, or if this 
prove ineffective, the cleaning may be performed bv 
means of a scraper made out of a bar of iron, one end of 
which is bent round at right angles and shaped to fit the 
external surface of the tubes. By moving this a few times 


along the surfaces, all dirt and soot are effec ‘tually remov ed. 


| 
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With regard to the use of corrosive feed-w ater in boilers 
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of the class under consideration, this is particularly ob- 
jectionable. The thickness of the tubes is slight, being as 
a rule not more than } or i& of an inch, and often con- 
siderably less than this. Hence, in the event of internal 
corrosion taking place, the metal soon becomes too thin 
and weak to withstand the steam-pressure to which it is 
subjected ; further, owing to the fact that the condition 
of the tubes cannot be properly examined on the inside, 
the wasting is liable to proceed undetected until perhaps 
explosion occurs. The best way of detecting internal 
wasting of the tubes is to pass a small lamp through them. 
Electric lamps sufficiently small to allow of their being 
eie through the tubes have been specially designed 
or this purpose. In order to facilitate the examination 
for internal corrosion the various parts must be well cleaned 
and scaled previously. The steam and mud drums also 
require careful examination for internal wasting, but as 
these are much more accessible, defects are not so difficult 
to detect. 

. When good water cannot be obtained, the water avail- 
able should be purified and softened and any acidity 
neutralised before it is fed into the boiler. Should this be 
impracticable, the only course left is to treat the water 
with suitable reagents inside the boiler, the reagents 
necessary being determined from a chemical analysis of 
the water. It must, however, be remembered that the use 
of compositions does not obviate the necessity of regular 
and periodic cleaning. The affect of the reagents is to 
neutralise the acid action of the water, and to render the 
hard scale so soft that it may be easily removed. 


In addition to internal corrosion, water tubes are liable 
to suffer from external wasting. This is generally due to 
leakage at the ends of the tubes where these are expanded 
into the headers, but it may, of course, be due to other 
causes, such as dampness arising from the use of steam 
“ dusters.” The leakage is usually caused by the excessive 
heat of the furnace gases, which distorts the tube ends 
and the headers into which the tubes are expanded. Un- 
fortunately, leaks are liable to escape detection until the 
tubes have become severely wasted, owing to their being 
covered over with soot and dirt. Whenever any leakage 
is discovered, and doubt exists as to which is the particular 
tube which is leaking, all the tubes in the immediate 
vicinity should be expanded, so that the right one will be 
included. This may appear to be an unnecessary proceed- 
ing, but it will be found as a rule to save time in the 
end. 


All leaks should be made good at the first opportunity. 
The products of combustion usually contain sulphur 
dioxide, which, in contact with moisture, forms sulphuric 
acid; this acid is a powerful corrosive, and when pre- 
sent leads to very rapid external wasting of the tubes. By 
repairing a leak as soon as it is detected, sulphuric acid 
cannot form, and hence there is not much likelihood of 
wasting taking place. In fact, external wasting may be 
almost entirely prevented by keeping the external sur- 
faces free from moisture. 


Water-tubes are subject to various defects besides those 
due to internal and external corrosion. It has been pre- 
viously remarked that they are liable to bulge and perhaps 
fracture if allowed to become overheated through heavy 
accumulations of scale and deposit. The same thing occurs 
if the tubes become overheated through the presence of 
grease in the feed-water, or through shortness of water. 
Grease or oil, when allowed to pass into the boiler, as hap- 
pens for example when the condensed steam from surface 
condensers, is returned to the boiler, forms an emulsion 
over the heating surface, which prevents the free escape 
of the steam bubbles, and consequently leads to over- 
heating. It is, therefore, important that all grease and oil 
be removed from the feed before the latter is passed into 
the boiler, by means of separators or filters, or in some 
other way. Whenever possible, the feed should be pre- 
vented from coming into contact with the exhaust steam, 
as the latter always carries with it vaporised lubricants 
from the engine cylinders. 


When the feed-water contains the flour-like carbonate 
of lime or magnesia, the presence of the slightest quantity 
of oil or grease is particularly liable to cause overheating. 


(To be continued.) 
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NATIONAL ELECTRICAL MANUFACTURERS’ 
ASSOCIATION. 


Proceedings.at the Sixth Annual Meeting. 


At the sixth annual general meeting of the National 
Electrical Manufacturers’ Association (Incorporated), which 
was held at the Institution of Electrical Engineers, Victoria 
Embankment, there were present Messrs. J. B. Kummer 
(Armorduct Manufacturing Company, Ltd.), H. H. Berry 
(Berry, Skinner & Company), D. N. Dunlop (British 
Westinghouse Company, Ltd.), R. W. Gauntlett (Bruce 
Peebles & Company, Ltd.), E. F. Johnson (Croggon & 
Company, Ltd.), J. Sambidge (Dorman & Smith), E. S. 
New (D. P. Battery Company, Ltd.), H. W. Butler (Elec- 
trical Power Storage Company, Ltd.), B. Longbottom 
(Electromotors, Ltd.), C. W. Atkyns (Elliott Bros.), S. D. 
White (General Electric Company), J. S. Hecht (Gilbert 
Arc Lamp Company, Ltd.), E. J. Clark (Hart Accumulator 
Company, Ltd.) W. Rowland (Home & Rowland), R. 
Chiswell (Imperial Lamp Works (Brimsdown), Ltd.), H. 
Oppenheimer (International Electric Company), A. P. Pope 
(Johnson & Phillips, Ltd.), F. E. Proctor (Johnson & 
Phillips, Ltd.), H. C. Siddeley (Lancashire Dynamo & Motor 
Company, Ltd.), P. A. Lundberg (Lundberg, A. P., & Sons), 
F. H. Nalder (Nalder Bros. & Thompson, Ltd)., W. M. D. 
Pell (Oliver Arc Lamp, Ltd.), H. Bevis (Pirelli, Ltd.), F. 
Pooley (Pooley & Austin), A. E. Ralph (Premier Electric 
Control, Ltd.), J. L. Jones (Reyrolle & Company, Ltd.), 
Guy Burney (Sterling Telephone & Electric Company, 
Ltd.), A. G. Beaver (Sun Electrical Company, Ltd.), T. J. 
Grainger (Sunbeam Lamp Company, Ltd.) Justus Eck 
(Union Electric Company, Ltd.), A. D. Williamson (Vickers, 
Sons & Maxim, Ltd.), and Mr. F. B. O. Hawes, Secretary. 

Mr. H. W. But er (Electrical Power Storage Company, 
Ltd.), who took the chair, said the first business was to 
consider the report of the Committee for the year 1910. 
The main cause for congratulation, he said, was the increase 
in membership from 43 to 80, up to December 31, 1910, 
since which there had been three or four members added, 
practically doubling the membership during the past 12 
months. In this connection they were very much indebted 
to Mr. Longbottom, Mr. Dunlop, and Mr. Grainger, the 
Northern Section Committee, and a meeting of the Northern 
Section of Electrical Manufacturers was held, as mentioned 
in the report. The fact that every firm represented at that 
meeting, and which was not a member, had since joined 
the Association, was very largely due to the hard work 
of the three gentlemen mentioned, and particularly of Mr. 
Longbottom. If all the members would each determine 
during the next few months to enrol one new member, 
the efficiency of the Association would be far more than 
doubled. They were now considerably stronger, but until 
practically the whole of the manufacturers were in the 
Association, they would not be able to accomplish that 
amount of good which was to be desired. Only in this 
way could they enlarge the scope of the work which the 
Association could undertake. There were various points 
mentioned in the report upon which some information 
would be given later by members of the Committee, but 
he would mention one matter, namely, Objectionable 
Clauses in Contracts, which were causing a great amount 
of trouble. It might interest them to know that a standing 
Committee of members of the ‘Incorporated Municipal 
Electrical Association and of the National Electrical Manu- 
facturers’ Association was about to be formed, to whom 
all such points would be remitted and dealt with, or, at 
any rate, it was hoped that such Committee would be 
able to deal with them. He made this reservation because 
a few years ago the Association met a Committee of the 
Municipal Association, and after agreeing a large number 
of points, the Council of the Municipal Association were not 
able to confirm them, owing to its being beyond their 
jurisdiction ; they are, however, now in a far stronger 
position. 

With regard to the exhibition at Olympia, there was 
little doubt that they would have a very successful show. 
Practically the whole of the ground floor had been let, and 
the total amount of the space rent already exceeded that 
of the previous Olympia exhibition. 

The Committee had been in negotiation with the Board 
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of Trade with regard to a combined exhibit at the Turin 
Exhibition, but sufficient. support. was not forthcoming. 
He was sorry that this was so, because in other trades 
these combined exhibits had been enormously successful. 
At Brussels, and also in the Argentine, the results in many 
trades had been exceptional. Dealing with the last para- 
graph in the report, relating to the Election of the Council 
and General Committee, the Chairman briefly outlined the 
chief alterations which had been made in the Articles of 
Association, and pointed out that the 15 members of 
Council will have the whole poliev and direction of the 
Association under their control. The General Committee 
which was to be formed, would deal with such matters as 
were delegated to it by the Council. He then moved the 
adoption of the report. 

Mr. H. H. Berry seconded, and referring to the report, 
drew attention to the new Home Office regulations regarding 
the use of electricity in mines. The report of the Depart- 
mental Committee is available from the Government 
printers, but the new mining regulations themselves have 
yet to be approved and printed. 


Mr. F. H. NALDER, speaking with regard to the Engineer 


ing Standards Committee, said he was sorry to sav that 
nothing had been done since the Association met last year. 


Mr. H. Bevis made a few remarks with regard to the 
Model General Conditions of Contracts. The Institution of 
Electrical Engineers decided to revise these conditions and 
publish them in such a form that thev would appeal not 
only to municipal engineers, he said, but to Town Clerks, 
who had frequently “been responsible for the conditions 
being onerous and unacceptable. The New Model Con- 
ditions generally have been made more fair and reasonable, 
and were now being printed. Manufacturers would find 
them more equitable from their point of view. 


Mr. B. LoxaBorTOM dealt with the formation of the 
Northern Section, the object of which was to create more 
interest in the Association in the North. The result of the 
meeting referred to in the report was the addition of 12 
members, and the formation ot manufacturing sections had 
followed. The Northern Section had served its purpose, 
and need not be continued, as the various manufacturing 
sections would hold their meetings in Manchester, Bir- 
mingham, and other places. Already the dynamo and 
motor section, the switch gear section, and the arc lamp 
section had done useful work. In every case these sections 
had been instrumental in bringing in new members. He 
looked forward to these sections being exceedingly useful 
in dealing with trade grievances. 


Mr. D. N. Dv sNror suggested that assistance should be 
afforded the Secretarv, in view of the enormous increase 
of work which was following from the creation of these 
manufacturing sections, and suggested the appointment of 
an Assistant Secretary, or someone who could give his 
whole time to this special matter. After a short discussion, 
the Chairman pointed out that the Council had power to 
deal with such a matter as this, and would no doubt do 
so, and if the extra expense rendered an increase in sub- 
scription necessary, then such an increase must be dealt 
with by resolution at a general meeting. 


The motion for the acceptance of the report was then 
put to the meeting and carried unanimously. 

Mr. H. C. SIDDELEY moved the adoption of the accounts, 
which was seconded by Mr. T. J. GRAINGER. 

This motion was duly carried. 

Balloting then took place for members of the Council, 
and also.of the General Committee, with the following 
result :— 

Members of Council: Berry, Skinner & Company, 
British Westinghouse Electric & Manufacturing Company, 
Ltd., Bruce Peebles & Company, Ltd., Elec trical Power 
Storage Company, Ltd., Electromotors, Ltd., Elliott 
Brothers, Ferranti, Ltd., General Electric Company, Ltd., 
International Electric Company, Ltd., Lancashire Dvnamo 
& Motor Company, Ltd., A. & P. Lundberg & Sons, Nalder 
Bros. & Thompson, Ltd. .. A. Reyrolle & “Company, Ltd., 
Sunbeam Lamp Company, Ltd., Vickers, Sons & Maxim, 
Ltd. 

Members of General Committee: Berry, Skinner & 
Company, Croggon & Company, Ltd., Electrical Power 
Storage Company, Ltd., Electromotors, Ltd., General 
Electric Company, Ltd., International Electric Company, 
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Ltd.. *Lancashire Dynamo & Motor™Company, Ltd., 
*Nalder Bros. & Thompson,’ Ltd., Pirelli, Ltd., Sterling 
Telephone & Electric Company,’ Ltd., *Sunbeam Lamp 
Company, Ltd., Union Electric Company, Ltd. 

Mr. Dunxiop asked if the Secretary could make any 
report with regard to the possibility of some of the larger 
firmis, who are not. yet members, Joining at an early date. 
He understood that a meeting was held a short time ago, 
which some of the larger firms attended. Was there any 
result ? 

Tur Secrerary said that he was keeping in frequent 
touch with some of the larger firms, whom he had reason 
to believe would join in the course of time, but that large 
firms were slow to move in such matters. 

Mr. LoNGnoTTOM mentioned that he had the promise of 
four more dynamo makers to join the Association, 

THE CHAIRMAN proposed a vote of thanks to the In- 
stitution of Electrical Engineers, for their kindness in 
placing their building at the disposal of the Association, 
not only for that meeting, but for several others that had 
been held during the year. He hoped that when the new 
Council got to work they would see their way to vote a 
donation to one of the funds of the Institution of Electrical 
Engineers. 

The motion was seconded by Mr. Berry, and carried 
unanimously, the Secretary being instructed to communi- 

cate the vote of thanks to the Institution of Electrical 
Engineers. 

A vote of thanks to Mr. Butler for presiding at the 
meeting, proposed by Mr. Nalder, was seconded by Mr. 
Oppenheimer, and the proceedings terminated. 


APPLICATIONS OF ELECTRIC HEATING. 


Professor J. A. Fleming continued his series of Canter 
lectures on electric heating at the Hoyal Society of Arts on 
Monday evening. In the manufacture of carborundum and 
graphite electric heating, he said, had no rival; and he 
pointed out the enormous progress which had been made in 
the manufacture of aluminium since the introduction of 
the electric furnace. Twenty years ago, when the present 
process was unknown, aluminium was regarded as a 
chemical curiosity, the cost of which was 12s. 6d. per Ib. 
Since that time, however, the price had gradually fallen 
until at the present time it stood at Is. 10d. per lb. In the 
manufacture of quartz glass again, electric heating had 
helped the manufacturer considerably. Ordinary glass had 
a very large coeflicient of expansion and therefore when 
subjected to heat, it cracked, but with quartz glass—which 
was prepared by melting pure silica—it was possible to 
subject it to very high temperatures without damaging it. 
Even when plunged into water at red heat the glass did not 
crack, owing to its very small coefficient. of expansion. 
Regarding the manufacture of iron and steel, the great 
advantage of the electric process was that by that means 
one could most perfectly remove from the steel all the 
sulphur and phosphorus. as well as all traces of oxide of 
iron and occluded gases. The electric process also had the 
great advantage that it was not conducted in contact with 
air at all; in fact, the furnace was absolutely closed. 
Further, waste or serap iron of any kind could be converted 
by means of the electrie furnace into the finest steel at a 
very moderate cost. The lecturer considered that the 
clectric furnace as an adjunct to the manufacture of iron 
and steel was of extreme importance, and he hoped that 
manufacturers in this country would give 1t more attention 
in the future than thev had in the past. 


The County of London Electric Supply Company, Ltd., 
have placed an order with the Dno Thomson-Houston 
Company, Ltd., of Rugby, for a 5,000 kw. high-pressure 
Curtis turbo-alternator, complete S direct- -coupled ex- 
citer and condensing plant, for installation at their City- 
road Station, and the Corporation of Coventry have ordered 
a 3,000 kw. Curtis turbo- alternator, complete with direct- 
coupled exciter and condensing plant, from these makers. 


TINTE e a EE 
* These firma being members ef the Council, subsequent!y intimated their 
desire to be relieved of the work on the Committee > and Crompton & Come 
P Gilbert Are Lamp Company, Ltd., and Hart Accumulator Company, 

, have been elected by the Counc i to nil the Wacanetes. 
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Institution of Electrical Engineers. 


Electricity Meters with Notes on Meter Testing.* 


Bv H. A. RarcrirF AND. A. E. Moore. 


Under the title of ** Electricity Meters " only such meters 
are to be understood as are used for the measurement of 
electrical energy. It is, unfortunatelv, a fact that these 
meters are frequently misnamed ; for instance, it is a 
common mistake to speak of an electricity meter as a 
" wattmeter," thus making confusion between the units 
of power and energy. Electricity meters will therefore be 
considered as watt-time or Joule metres. 

There can be no doubt as to the importance of the 
subject, although meters are frequently a neglected item of 
an electricity supply department's equipment. As a rule, 
thev are rarely overhauled, and on some svstems never 
even tested ; the result being that although such importance 
is attached to the last half of 1% efficiency in the stations, 
at least 595 may be lost in distribution, due to defective 


meters. Consequently it pays to test meters properly 
before fixing, and also at regular intervals afterwards. 


DIRECT-CURRENT METERS. 


Direct-current meters may be either of the ampere-hour 
or the watt-hour type. Most ampere-hour and a few of the 
watt-hour meters belong to the first class named above. 
The remaining types of direct-current watt-hour meters 
belong to the third class, and may, as a rule, with 
occasional slight modifications, be used for measuring 
the energv in alternating-current circuits. 

The watt-hour type of meter is, if correct, a true energy 
meter, Le., it measures correctly the electrical energy in 
a circuit, independently of variation (within reasonable 
limits) in any of the three factors (volts, amperes, hours) 
involved in the quantity measured. 

The authors are, therefore, of the opinion that this is 
the only type of meter which should be legally recognised 
as a measurer of electrical energy, although, at the same 
time, they quite realise the advantages of ampere-hour 
Ineters. 

One of the principa! arguments ralsed in favour of 
ampere-hour meters as against watt-hour meters is the 
supposed enormous shunt or pressure circuit losses. On 
investigation it will be found that these losses have been 
greatly exaggerated, and, as a matter of fact, are fre- 
quently exceeded by losses of much greater importance in 
the ampere-hour meters. "The pressure cireuit loss in a 
watt-hour meter is very small, and, moreover, has a load 
factor of 10095, so that the revenue loss to the station 
has to be reckoned on the lowest possible basis, and will, 
therefore, in any case, hardly exceed 4d. per unit. Now, 
ampere-hour meters also have their losses, although the 
fact is frequently unsuspected, and, in this case, the con- 
ditions are far more unfavourable. Presumably every station 
engineer endeavours to maintain a fairly reliable supply 
pressure, and with this end in view usually runs with a 
pressure on the distributors rather over, than under, the 
declared value, probably to the extent of 295 at least. 
Meters of the ampere-hour tvpe, however, must be calibrated 
for the declared pressure, and it follows that 295 or more 
of the revenue is lost, and the greatest loss is naturally at 
the time of peak load, when the cost per unit is at its 
maximum. 

As an example, take the case of a 10-ampere 200-volt 
meter; the shunt losses in one of the watt-hour tvpe 
would not exceed 4 watts, and at 1d. per unit this amounts 
to 83d. per annum, the corresponding loss in an ampere- 
hour meter, assuming an average load equal to a half of 
full load for 11 hours per day, would be equal to 2%, on, 
say, 247 units, which, at 31d. per unit, is equal to 3s. 2d. 
ver annum. The difference between these two amounts 
is sufficient to allow for a smaller number of units used, 
lower percentage excess pressure, and higher running costs, 
and vet show an advantage in favour of the watt-hour 
meter. If the station engineer runs below the declared 
pressure then, of course, the conditions are reversed. 

Although it has been stated that watt-hour meters are 
the better type as regards the correctness of their measure. 


“Abstract of a paper read before the Institution of Electrical Engineers, 
Victoris Embankment, March 23, 1911. 


ments, it must, nevertheless, be admitted that ampere- 
hour meters possess many advantages and, 1n some cases, 
are undoubtedly more suitable for the particular conditions 
obtaining. They are certainly much simpler to test and 
install than watt-hour meters, and, as a rule, easier to 
repair and less liable to get out of order; the price is 
also much below that of the watt-hour tvpe. 


Tyres OF AMPERE-HOUR METERS. 


The three main types are: the mercury motor, com- 
mutator motor, and the electrolytic. 

Mercury Motor Types.—The mercury motor meter may, 
so far as English practice is concerned, be justly regarded 
as the survival of the fittest ; probably 80% of the direct- 
current meters used in this country belong to this class, 
and represent the output of two firms that have had 
extensive experience with this type of meter. These meters 
are thoroughly strong and robust in constreution, the 
workmanship is rather rough, but sufficiently finished 
where essential. The accuracy is reasonably good, and 
they are fairly easy to adjust and calibrate, and, as might 
be expected from their construction, repair work is com- 
paratively simple. The greatest objections to this type 
of meter are :— 

The impossibility. of maintaining à sufficiently high 
driving torque as the current-carrying capacity is reduced 
(a verv important point now that the average size of meter 
is falling); this, of course, is owing to the fact that the 
factor represented by the magnetic field is a constant, and 
to the impossibility of increasing the ampere-turns as the 
current is reduced. 

Mercury troubles are necessarily an inherent defect of 
the type. The most frequent forms of mercury trouble 
are amalgamation, and what appears to be a gradual 
disintegration or oxidation of the mercury. Amalgamation 
is, as a rule, most pronounced in the armature, and it 
appears to be only a matter of time before even the best 
protected armature is attacked; but the action can be 
prevented for several years by careful platinising and 
enamelling. The old covered armatures made by one firm 
several years ago have been found in good condition after 
nine years' use. 

The disintegration trouble when very bad results in the 
complete conversion of the mercury to a grey powder. This 
effect 1s only properly observable in shunted meters, as 
otherwise the circuit would be broken, and the meter badly 
damaged before the state of complete oxidation had been 
attained. 

Meters in which a comparatively large current is taken 
through the mercury chamber (say 50 to 100 amperes) are 
subject to another peculiar effect which appears to be 
partly, if not entirely, of an electrolytic nature, the copper 
of the positive electrode or anode being taken into solution 
and deposited at the negative electrode or cathode. 

Mercury meters have undergone considerable modifica- 
tion in detail during the last vear or two, but all are more 
or less based on the original ** Hookham ” models. 

A comparatively new meter of this class is constructed 
on lines quite contrary to the experience of the older 
manufacturers. The more startling innovations are: an 
extremely small air-gap, the use of an amalgamated arma- 
ture, and the absence of any compensation for mercury 
friction. This design is only permissible on the assumption 
that the copper and mercury used are both chemically 
pure, and whether this condition can be satisfied on a 
practical and commercial scale, 1s open to considerable 
doubt; but even if pure when first put into the meters, 
the mercurv must sooner or later become impure when 1n 
contact with an atmosphere such as that of Manchester. 

Commutator Type Ampere-hour Meters.—Tlhis type of 
meter is of Continental origin, and has been on the market. 
for about twelve years ; its defects are, however, gradually 
becoming recognised, and it is therefore probable that it 
may eventually be superseded by a superior type. Ap- 
parently introduced to meet the demand for an inexpensive 
meter, 1n place of the costly watt-hour type, it has created 
a considerable demand for ampere-hour meters, and, as 
a result, the previously banned mercury meters now have 
an extensive sale on the Continent. 


This class includes all meters in which a wound armature 
connected in. parallel with a low resistance shunt rotates 
in the field of a permanent magnet. The only advantage 
of this type is that the torqüe may be maintained prac- 
tically constant Independently of the rated current-carrying 
capacity, as owing to the extremely small current. taken 
bv the armatures, and the use of a shunt, the potential 
difference on the armature terminals may be adjusted. to 
any desired. value (within the limits of permissible voltage 
drop) irrespective of the current rating. 

The armatures are, as a rule, flat, but in one or two 
cases evlindrical; and, with about one. exception, are all 
wound on metal formers; so that they are magnetically 
damped by the eddy currents generated in the dise. or 
evlinders on which the coils are wound. The theory of the 
undamped meter is based on the law of a perfect motor ; 
but as armature resistance and friction are not eliminated, 
the curve of accuracy 18 bound to fall rapidly on the low 
loads. The speed of this type is also exceptionally high. 
The damped type of meter has a more moderate speed 
than the undamped type, but requires a higher working 
voltage across the armature ; 1t 15 also more susceptible to 
c hanges i in brush position and contact resixtane e, for which 
the only cure is increased voltage drop. The automatic 
brush-rocking devices, intended to overcome these troubles, 
have only been partly successful, and, at the same time, 
are open to the objections that they complicate the con- 
struction, reduce the reliability, and increase the price. 

The usual drop in the shunt is from 1 to L5 volts at full 
load. The general construction is, as a rule, rather flimsy. 
The torque may be very high, but is, of course, obtained 
at the expense of voltage drop. 

KLECTROLY TIC METERS, 

In the opinion of the authors, the disadvantages. of 
electrolytic meters so completely outweigh the advantages, 
that they can hardly be regarded as cheap, even at the 
present low prices. It has been stated that these meters 
are dead accurate on all loads, even down to 1°% or less 
of full load ; but the experience of the authors does not 
substantiate this. Admitting the low price to be an advan- 
tage, the following are a few of the disadvantages of elec- 
trolvtie meters generally :— 

(a) Delicate and unmechanical construction. (b) Impos- 
sibility of reasonable repair. (c) Difficulty and expense of 
testing under working conditions. (d) High voltage drop. 
(e) Dithculty of correct reading. (f) Difficulty of correct 
re-setting, (g) Destruction of record bv re-setting. (h) No 
check on " set-up” or " removal" readings. (i) Many are 
dirty and messy in operation. (J) Life certain to be short, 
and cost of renewals probably 509, of initial cost of meter. 

Watt-HOUR METERS. 

These are the only true energy meters. Most good 
direct-current watt-hour meters are, with slight moditica- 
tion, equally suitable for alternating-current working, but 
alternating-current meters are not necessarily suitable for 
direct current, as many of them depend for their action 
on the principle of the induction motor. 

Direct-current. Watt-hour Meters.—With one or two well- 
known exceptions, these are all of the true dynamometer 
type, and usually have rotating or oscillating volt-com- 
ponent coils. A notable exception is the Aron clock meter, 
in which the volt-component coils are fixed on the ends of 
two o'clock pendulums swinging in the magnetic. field of 
the current-component coils : this arrangement 18 reversed 
in the latest shunted type of meter. The most general form 
of dynamometer watt-hour meter consists of an armature 
-- which may have either an open ora closed circuit. winding 
revolving in the magnetic field produced by one or more 
coils carrying the main current. The well-known Elihu 
Thomson meter was the prototype of this class. In one 
well-known modification of the revolving armature type 
of meter, the armature, instead of revolving, merely 
oscillates through an angle of about 30°. The use of a 
commutator is therefore unnecessary. An electromagnetic 
device for operating the counting train has been emploved 
by a well-known English firm of instrument makers, the 
object, of course, being to eliminate the friction due to the 
counter, The chief objection to the electro-mechanical 
operation of the counting train is the necessity for employing 
ratchet gears. A thoroughly reliable pawl and rate het TOYS 
suitable for this class of w ork, is by no means an easy thing 
to design. 
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-well-known type, 


The oscillating type of meter is naturally somewhat 
complicated, and faults are rather difficult to locate, but 
apart from these objections, meters of this type are re- 
markably accurate, and as they are usually well made, the 
accuracy is maintained over long periods, unless there is 
anv change in the strength of the permanent magnets, 

The simple revolving armature type of dynamometer 
watt-hour with closed. cireuit armature has many good 
features, and if properly designed, and sold at a reasonable 
price, should be a serious rival to the mercury motor 
ampere-hour meter. The authors, therefore, consider that. 
there is a large future for this class of meter. The main 
sources of trouble in practice with dvnamometer type watt- 
hour meters are :- Commutation, brushes, permanent 
brake magnets, bottom bearing, cramped design. 

The small diameter commutators so frequently used 
appear to the authors to be very unsuitable, and probably 
better results are obtained with robust commutators having 
a greater. number of segments, connected to multi coil 
armatures of fairly large diameter. In the case of one 
the meters are fitted with easily re- 
movable commutators, and the general details. of the 
arrangement appear to be very good, but there is always 
the possibility of altering. the relative position of com- 
mutator segments and armature coils, with a resulting 
alteration in the calibration. of the meter. Unless. they 
actually break cireut, which should, of course, be im- 
possible, there appears to be no reason why the brushes 
should cause sparking on the commutator; probably the 
best forms of brushes are those making a number of separate 
and independent contacts, the pressure of the brushes on 
the commutator being controlled by special springs, and 
not dependent. in any way on the natural springiness of 
the brushes themselves. 

Bottom, or footstep bearings, are a frequent source of 
trouble. Owing to the comparatively heavy weight of the 
rotating portion of the meter, it is essential that this 
bearing should be very well made; only the finest jewels 
should be used, and experience would appear to show that 
a rounded or spherical-ended shaft 1s to be preferred rather 
than a pointed one. "There appears to be scope for the 
design of a reliable ball-bearing for this purpose. The re- 
movable spindle tips used by one well-known firm are a 
distinet advance. 

When great accuracy is required, it is necessary for this 
type of meter to be wound astatically, and for certain 
working conditions it is, in any case, absolutely essential 


CLOCK METERS. 


The well-known Aron meter is the only one that will 
be referred to, as thev are not, so far as the authors are 
aware, any other reli: ible meters of this type in use. This 
meter is probably the most complicated (mechanically) 
and, at the same time, most accurate and reliable watt- 
hour meter made; it is a true dynamometer, and may, 
with slight alteration, be used for a wide range of measure- 
ments, both direct and alternating, and on either simple 
or multi-wire circuits. There are several patterns of the 
Aron meter, but the main differences between these are 
the methods of connecting the pendulum coils. The direct- 
current total-eurrent type, and all alternating-current 
meters have the pendulum coils in the volt or pressure 
circuit, whereas in the direct-current shunted tvpe, the 
pendulum coils carry a portion of the line current. The 
shunted type of meter cannot be used on alternating- 
current circuits, 

Adrantaqes of Aron Meters.— True watt-hour meters. 
Astatic, and therefore not affected by stray fields. (This 
is not strictly correct in the case of polvph: ise meters, for 
the currents in the pendulum coils differ in phase by 120°. 
Contain no iron or permanent magnets. Not affec ted bv 
momentary overloads or short circuits. Temperature error, 
except in the shunted type, practically nil. Accuracy 
practic ‘ally constant at all loads and for long periods of 
time. As a rule, some very definite indication 18 given 
when the meter is out of order, and it is very unusual for 
a gradual increase, or decrease, in the revistration to 
deve lop. as is frequently the case with motor meters. In 
the event of any slight mechanical fault developing, ìt is 
possible to remove the clockwork for the purpose of adjust- 
ment, end afterwards replace it, without interfering with 
the calibration, of the meter. 
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Disadvantages.—Testing is both difficult and tedious, 
and unless extreme care is taken with the tests, incon- 
sistent results are obtained. It is impossible to make a 
rapid time test at any particular load, or even to ascertain 
quickly whether the meter is working approximately 
correctly, unless the load is a fairly heavy one. It is very 
difficult to avoid a slight creep, either forward or backward, 
which may cause apparently considerable errors, when 
working either on very low loads or with long intervals 
on open circuit. It is essential that the meters should be 
fixed perfectly plumb, and if mounted on wooden boards, 
trouble may arise due to the warping or shrinking of the 
wood. Poor insulation of the commutator ; this occasionally 
results in carbonisation and partial shunting of the pendu- 
lum coils, the meter then reyistering slow. 

TOTAL-CURRENT AND SHUNTED DIRECT-CURRENT ARON 

METERS. 

The total-current type is the only one suitable for house- 
service conditions, and is the best type for station work 
up to about 2,000 amperes. Above this size the use of the 
shunted type is quite legitimate, provided that the necessary 
precautions are taken. 

The advantages of the shunted type are :—Connections 
are much simplified, as the shunts may be joined in circuit 
at any convenient place, and connected to the meter by 
means of comparatively small leads. Severe mechanical 
strains on the meter are also avoided. The meter mav be 
removed for testing or adjustment without disturbing the 
station circuits. If the resistance of the shunt is carefully 
measured, the meter may be tested with a small current 
on a shunt of higher resistance giving the necessary voltage 
drop, and by this means long time tests may be conducted 
in the test-room with great accuracy and ease, and with 
quite a small expenditure of energy. 

The disadvantages of the shunted type are :—The rela- 
tively high temperature co-efficient, which is about 0:139, 
per deg. F. The possibility of error due to the various 
contacts in the pendulum circuit working loose. There are 
about twenty-four clamped connections in a meter, and 
as the drop on the shunt at full load is only 0-2 volt, troubles 
due to bad contacts are only a matter of time, and are 
much accelerated by the temperature variations and 
vibrations encountered in a generating station. 

After considerable experience with most makes of watt- 
hour meters, the authors consider that a type free from 
permanent magnets, such as the Aron meter, is the only 
type capable of withstanding the severe conditions which 
exist in large direct-current generating stations. Overloads 
and external magnetic fields are sufficient to destroy the 
calibration of all meters containing permanent magnets. 

SHUNTS TO MERCURY METERS. 

It was usual, up to a few years ago, to construct mercury 
motor type ampere-hour meters to carry the full current 
of the circuit through the mercury bath in all sizes below 
100 amperes, and occasionally in even larger sizes. It is 
now usual to shunt the mercury bath for currents of very 
much lower value, one firm shunting even the 5-ampere 
meters, the shunt, in this instance, providing the only 
means for adjusting and calibrating the meters. It is open 
to question whether the use of these shunts is desirable, and 
it seems probable that any slight advantage gained by 
their use is outweighed by the attendant disadvantages. 

The possible advantages are :—(a) Reduced temperature 
error. (b) Less liability to damage through momentary 
overloads and short circuits. (c) Circuit not opened in 
case of mercury chamber becoming empty. (d) Possibility 
of using à smaller and lighter armature, with a corres- 
pondingly smaller air-gap, and reduced speed. 

The main disadvantages are :—Liability of considerable 
error due to change in mercury resistance ; the mercury 
bath is in parallel "with a solid metal shunt. of practically 
constant resistance (neglecting temperature co-efficient), 
whereas 1t appears to be very probable that the resistance 
of the mercury bath may be a very variable quantity. 
Item (c) above, while an advantage In one sense, 1s also 
a disadvantage, as the meter may be graduallv slowing 
down, due to oxidation or leakage of the mercurv, without 
, any external evidence of the fact. The danger of serious 
changes in the calibration due to variation in contact re- 
sistance between the shunt and the bath circuits. — : 

Speaking generally, it may be safely sald that shunts are 
always more or less undersirable;on any type of meter, but 
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particularly on service meters; and their use should be 
avoided as much as possible for all meters not exceeding 
1,000 amperes current capacity. 


TRAMCAR METERS. 

The authors’ experience leads them to form the definite 
opinion that there is not, at the present time, on the 
market, a meter capable of withstanding for any length 
of time the severe conditions obtaining on a tramcar. Com- 
mutator tvpe watt-hour meters are not suitable for car 
work, partlv owing to the weight of the moving parts and 
the short life of the bottom bearing, and also owing to the 
violent sparking on the commutator caused by the excessive 
vibration. Owing to the lightness of their revolving parta, 
and the cushioning effect of the mercurv, there 1s no doubt 
that the mercury motor anipere-hour type of meter gives 
the best results for this class of work. At present, however, 
the enormous momentarv overloads, and the excessive 
vibration, are quite sufficient to alter the strength of any 
permanent magnets. 


ALTERNATING-CURRENT METERS. 

These may be sub-divided into “ dynamometer” and 
‘induction " tvpes. The dynamometer type is, as a rule, 
suitable for alternating and direct-current circuits, but the 
induction type probably represents at least 7595 of the 
total sales of alternating-current meters. 

The commutator tvpe of dynamometer is suitable for 
alternating-current circuits, and should be capable of 
development as a standard type, but the error on low power 
factors 1s, as a rule, rather considerable on the low-voltage 
ranges, owing to the high inductance of the armatures, 
unless neutralised by eddy currents. This is rather a serious 
matter in the case of 100-volt meters working off the 
secondaries of pressure transformers. The Aron meter is, 
perhaps, the best example of a universal dynamometer 
watt-hour meter. Owing to the high resistance of the 
pressure circuit, and the relatively large proportion which 
is non- inductive, the error on low power factors is not very 
great, although, as might be expected, the meter has a 
tendency to register fast on lagging current loads, unless 
eddy currents are present, in which case it may "actually 
register slow. Experiments have shown that this meter 
can be used on any frequency and wave-form, the only 
portion requiring any special adjustment for different 
frequencies being the winding gear. 

For station. work and heavy service conditions, where 
accuracy and reliability are essential, the dvnamometer 
types of meter are to be recommended, but for ordinary 
service work, or even on switchboards, the induction type 
is now almost universally used. The shunt, or volt coil 
losses, in the induction meter are very much lower than 
in the dynamometer type, but this is mainly due to the 
extremely low power factor of the coil circuits, and probably 
also to the fact that, as a rule, the whole of the pressure 
circuit consists of active turns. The great objections to the 
induction type are, the small driving torque and the varia- 
tion in accuracy with varying wave- form. In several recent 
designs, however, the torque has been considerably in- 
creased. 

Torque of Induction Meters.—Endeavours are now being 
made to obtain a maximum driving torque with a minimum 
shunt coil loss. This 1s quite right in moderation, but there 
is a danger of its being overdone. Shunt losses are reduced 
by the use of a leakage field instead of a direct field for the 
volt-driving flux ; consequently the meters are more sus- 
ceptible to magnetic disturbances. In the case of polyphase 
meters the accuracy is also seriously affected. It is ques- 
tionable whether there is any advantage to be gained by 
pushing the torque beyond the limits necessary for swamp- 
ing the friction errors, since if the speed is to be kept 
within reasonable limits, it will be necessary to increase 
the strength or number of the brake magnets. The driving 
torque, and, to a corresponding extent, the brake torque, 
may be increased by increasing the size and thickness of 
the dise or armature, but this means a heavy rotating part 
with a proportional increase in the wear and tear. Probably 
the better method is to increase the driving fluxes, and 
balance the increase torque by means of a stronger braking 
svstem, so as to maintain a fairly low speed ; a more 
uniformly horizontal curve of ac curacy will then be 
obtained. 


(To bé continued) 
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The Utilisation of Waste Heat. 


FUEL ECONOMISATION IN MALLEABLE IRON 
AND STEEL WORKS.* 


By Thomas B. Mackenzie. 

In the early days of the malleable iron trade wlien com- 
petition, both national and international, was less keen, 
economy in the use of fuel claimed very little attention. 
The puddling and re-heating furnaces were, and in the 
majority of cases still are, coal fired, with the most primitive 
type of fire grate, in which the waste of fucl in the form of 
unburned carbon in the ash may amount to over 50°% of the 
weight of the ash. The flame, after traversing the reverbe- 
ratory chamber or laboratory, of the furnace, leaves at a 
temperature of about 1,200? Cent. Boilers, usually of the 
most uneconomical type, are placed between the furnace 
and the chimney, either in line with the furnace or overhead, 
to provide the steam required for the hammers, mill, and 
auxiliary engines, independent hand-fired boilers being 
installed, when necessary, to supply any deficiency. In the 
past, no doubt, the iron manufacturer could plead, in 
extenuation, that even so, he could generate more steam 
than he could use, the boilers blowing off at the safety 
valves almost continuously. 

With the advent of steel more power became necessary 
to drive the mills, and as no puddling furnaces were then 
required the supply of steam from the furnace boilers was 
no longer sufficient for the requirements of the engines, and 
had to be supplemented by boilers independently fired. The 
steel maker was, therefore, interested in getting as much of 
the waste heat utilised as possible, and in many cases very 
economical boilers, mostly of the water-tube tvpe, were 
introduced. A good example of such a boiler is made by 
Messrs. Babcock & Wilcox, Ltd. 

Coal fired re-heating furnaces possess the disadvantage of 
not having the heat and quality of the atmosphere in the 
laboratory of the furnace easily under control. For this 
reason, and also because a cheaper quality of fuel can be 
used, regenerative furnaces are now very largelv used for re- 
heating purposes, where formerly coal-fired furnaces were 
the rule, a very popular tvpe being the “ Siemens New Form 
Furnace," in which the gas producers form an integral part 
of the furnace, with the result that the gas, having such a 
short distance to travel, arrives in the furnace at a high 
enough temperature to require no regeneration, namely, 
from 700? to 900? Cent. Experience with these furnaces has 
shown, that for heating billets, etc., from about 10? Cent., 
to a rolling temperature, requires the gasification of 165 
kilogrammes of dross in the producers, whilst for similar 
work, coal-fired furnaces require 400 kilogrammes of coal 
to be supplied to the grate, per ton heated. (The ton 
referred to 1s the metric ton of 1,000 kilogrammes, equal to 
2,200 British lbs.). 

There is a further source of loss which is inseparable from 
re-heating furnaces of all types in which the combustion 
takes place in the laboratory of the furnace, namely, that 
when the metal being heated has been raised to the rolling 
temperature it has to be rolled piece by piece. Some of the 
billets, etc., have therefore to remain in the furnace after 
they are hot enóugh, and, to prevent excessive loss by 


oxidation. the atmosphere in the furnace chamber has to be 


made reducing. That is, some, or all, of the air has to be 
taken off whilst gas is still kept on. The combustion is then 
incomplete, resulting in smoke or flame issuing from the 
chimney top. To recover this waste, the author is of opinion 
that boilers should be used even with regenerative furnaces. 
Two-stage compound reversing rolling mill engines are 
suitable for pressures up to 120 Ibs. per sq. in. by gauge ; 
above that the author is of opinion that triple-expansion 
might, with advantage, be resorted to, though, so far as he 
is aware, none have yet been constructed. The compound 
engine is generally made twin tandem. Such an engine 
could easily be tripled by the use of one high and one inter- 
mediate pressure cvlinder in front exhausting into two low- 
pressure cylinders behind. One intercepting valve would 
only be necessary, placed between the second receiver and 
the low-pressure valve chests. In the case of three-crank 


* Abstract of a paper read before the Institution of pam and Ship- 
builders in Scotland, at Glasgow, Tuesday, March 21, 19 
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engines the arrangement would be equally simple. One 
high-pressure cylinder in the centre exhausting into. two 
intermediate-pressure cylinders, these in. turn exhausting 
into three low-pressure cylinders behind. These engines 
would be as easily handled as an ordinary engine, and as a 
greater ratio of expansion would be possible, the economy 
in the use of steam would be correspondingly increased. 

Estimating the amount of heat which goes to waste up 
the chimneys of regenerative smelting furnaces, the author 
takes as the unit a 50-ton open hearth furnace with an 
average charge of 35 tons of pig iron, 18} tons of steel 
scrap, 6} tons of iron ore and about one ton of limestone, 
together with smaller quantities of other materials. In this 
case he finds that the heat contents of the chimney gases is 
4,929 kilogramme calories per degree Cent., and as their 
mean temperature is about 600° Cent., the total heat 
carried up the chimney per hour is :—4,929 calories x 600° 
Cent. = 2,957,400 kilogramme calories per hour. 


Boiler, Economiser and Fan. 

The method which at once suggests itself as suitable for 
the recovery of part of this waste 1s to place a boiler between 
the furnace and the chimney. This method has been tried, 
but owing to the cooling effect on the gases, the draught was 
so seriously interfered with that the loss of tonnage from 
the furnace far out weighed the value of the steam generated. 
The author has, however, never quite despaired of being 
able to solve the problem, and this paper has been written 
largely with a view of bringing to the notice of such of the 
members as may be interested, the following two methods, 
which, in his opinion, are feasible, not only from the purely 
engineering, but also from the commercial standpoint. They 


. are as follows, namely :— 


1. That of placing a boiler and economiser between the 
furnace and the clumney, using an induced draught fan to 
overcome the extra friction and to compensate for the lower 
temperature of the spent gases. 

2. That of placing an air heater between the furnace and 
chimney to pre-heat the air to be used in the ordinary 
works boilers, using an induced draught fan as above. 

The author gives a heat balance sheet for a boiler operated 
under these conditions which shows a saving in fuel of 449; 
roughly equivalent to £700 per annum per furnace in the 
case of furnaces producing steel at the rate of 3:37 tons of 
ingots per hour, or 2-7 tons of finished steel and using— 
allowing for loss in transmission—a maximum of 3,000 
kilogrammes of steam per furnace per hour. There will also 
be a saving of about £100 in stokers’ wages ; but to obtain 
the net saving there must be deducted the interest and 
depreciation charges on fan, etc., cost of electric energy to 
drive it, maintenance and other charges. The power to. 
drive the fan should not exceed 20 b.h.p., and its cost, with 
motor. etc., will be, sav, £200. The economiser, with its 
building, flues, etc., costing, sav, £700, a total of £900 over 
the cost of boiler, which would be necessary in any case. 
The annual charges will then be :—Interest and depre- 
ciation, £95 ; electric energy for motor, £165 ; oil, stores, 
etc., £40 ; upkeep and repairs, £50 ; total, £350. Saving in 
fuel, £700; saving in stokers' wages (say), £100; total, 
£800. The net saving 1s, therefore, £450, being a return of 
5095 on the capital invested in fan, economiser, flues, etc. 
Using Mond gas, the saving would be considerably greater, 
as the value of the by-products could be considered as 
reducing the cost of fuel. 

With regard to the steam requirements for an all-electric 
drive, the author assumes the turbines requirements at 277 
tons of steel per hour x 70 h.p. x 7:5 kilogrammes per h.p. 
hour = 1,425 kilogrammes per furnace per hour, to which 
must be added 324 kilogrammes for the auxilary machinery, 
and, sav, 251 kilogrammes to allow for leakages, etc., a 
total of 2 OOO kilogrammes per furnace per hour. The heat 
necessary to generate this quantity and quality of steam is : 


For heating feed from 10° to 120° Cent. = 220,000 
Evaporating 2,000 kilogrammes of water 
to steam of 120 lbs. pressure = 1,176,000 
Superheating 2,000 kilogrammes of steam 
53° Cent. is e... = 64,000 
Total .. ss 1,460,000 
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49-49 of the heat going up the chimney of the smelting -Fuelfor Saving 
furnace is, therefore, sufficient to generate all the steain Method. steam per 
necessary in this case. As the temperature of the chimney | i. 4 cie boilers, cold feed, non-condensing HOSP. eent 
gases is, however, comparatively low, this would not be Ra ca Rican be «sure 1001s; by TA 100-00 0-00 
practicable, and some live gas would require to be burned, | Hand-tired boilers, exhaust feed heater, non- 
the exact amount being found by trial, but in all probability condensing engines ; steam peur 100 Ibs. 
400 to 600 m' per hour would be sufhcient. by gauge .. 8900 11:00 
The author has no desire to enter on the thorny path of Hand-tired boilers, hot feed, non- condensing 
steam versus electricity, but cannot pass from the subject engines, with exhaust turbine; boiler pres- 
without directing attention to the fact that considerable sure 100 Ibs. by gauge +. 65°30 — 3470 
other savings would be effected by the mode of driving now H ane pos l boilers, hot feed, super uss 
: CREE = E : | steam, two-stage compound engines ; steam 
under review. Owing to the absence of reciprocating parta, pressure 100 Ibs. by gauge .. .. .. 58°70 4130 
and to the fact that all rotating'parts are perfectly balanced, | Hand-tired boilers, hot feed, superheated 
the cost of upkeep would be less. Substantial savings would steam, triple compound ene ; pressure 
also be obtained in cost of oil, waste, etc., and as the steam 150 Ibs. .. 48:00 ' 52:00 
flowing through the turbine does not become impregnated | Waste heat boilers, plus live gas, economiser, 
with oil, the water of condensation could be pumped from üHpernentedc steam edi compound er l 
the hot well straight to the boilers without treatment. c Brees (amr duc e EI ee. eae 
ias-fired boilers, pre-heated air, economiser, 
Pre-Heating the Air. yee TAM steam ; 2 T Dou 
engines ;. Steam pressure 8. on 
The second of the methods proposed, namely, that of gas. Equivalent to:. es $5 19:30 — 80:70 
pre-heating the air to be used in the ordinary boilers, has | Waste heat boilers, plus live gas, economiser, 
been brought to great perfection by Messrs. Jas. Howden & Süperheutea- queam Md Si DIEVG " gani 
Company, “Ltd., in marine practice, and an installation has EREOUEROUES SFCATEDISSSUFO Ia a NC ! an iT 
also been fitted up in the works of Messrs. Fred Braby & In the case of the waste heat boilers the use of * Mond 


Company, Ltd. Assuming compound engines and elec- 
trically-driven auxiliaries as before, 3,000 kilogrammes of 
steam will be required per furnace per hour, and the amount 
of heat necessary to heat and evaporate the water and 
superheat the steam will be 2,040,000 kilogramme calories. 
Calories. 

The sensible heat in 1 m? of gas at 500° Cent. = 166-5 
, inair (with 1095 excess) at 40° 
Cent. T - = 1504 

Heat of combustion of 1 m? of gas .. peo = L20000 


93 33 


Total 2A m 1,546-9 


The efficiency of the boiler fired with gas would be higher 
than with hand firing, say, -65. The amount of gas necessary 
is therefore 2,030 cubic metres per hour. As one ton of fuel 
yields 4,200 m? of producer gas, this is equal to the gasifica- 
tion of 495 kilogrammes per hour, as compared with 500 
kilogrammes for boilers directly hand fired. If, instead of 
using ordinary producer gas, Mond gas were used, consider- 
able saving could be effected. From information which the 
author has obtained, the net monev value of the by- 
products, obtained from fuel yielding 85 Ibs. of sulphate per 
ton, after allowing for interest on capital and all working 
expenses connected with the plant, is 4s. 6d. per ton of 
fuel used when sulphate is selling at £11 per ton, and the 
actual net saving 1s 66-6°%. 

In cases where there ane blast furnaces it will generally 
be better to use the waste gas in gas engines both for 

blowing the furnaces themselves and for providing the 
electric energy necessary to drive the mills, etc., in the steel 
works. In some districts it might be possible to dispose of 
the steam generated bv the waste heat from the smelting 
furnaces to a local power company, or if this outlet cannot 
be found, electric refining of part of the steel might be 
resorted to. 

In a paper read by Mr. Campbell at the Iron and Steel 
Institute, 1£ was stated that to refine molten steel taken 
from a basic-lined smelting furnace from 100 to 150 kw. 
hours were ‘necessary. Assuming a 15-ton furnace and 
taking the mean of the values given, 1,875 kw. hours will be 
required. Taking 6 kilogrammes of steam as the con- 
sumption per horse-power her hour and dynamo efficiency 
of 90°%, equivalent to a consumption of 9 kilogrammes 
(19-8 Ibs.) per kw. hour; total, allowing for leakages, ete., 
18,000 kilogrammes per hour. Using 1.200 m? of live gas 
along with the chimney gases, 3,000 kilogrammes of steam 
can be generated per furnace. Six smelting furnaces would, 
therefore, be required to supply steam enough to provide 
energy for a 15-ton electric refining furnace. ‘Of course, by 


burning more live gas this number could be reduced to any 
desired extent. 


Methods Compared. 


Collecting and comparing the several methods for 
economising fuel and utilising waste heat, the author 


arranges them in order of merit as follows : 


gas would still further reduce the cost of fuel. The above are 
savings in fuel only. The net saving would have to be 
arrived at by taking into consideration the cost of the 
apparatus necessary to obtain it. 

In conclusion, the author ventures to hope that the 
publicity given to the subject will be the means of more 
fully directing the attention of those members who design, 
manufacture, and sell the apparatus necessary to obtain 
the ends aimed at, and inducing them to come to the assist- 
ance of the steel and iron manufacturers. The problem is 
of importance not only to the steel and iron manufacturers 
themselves, but also from the point of view of public health, 
as its solution would reduce the smoke, steam, and noise 
presently associated with such works, and so improve the 
amenity of the districts in which they are located. It is also 
of national importance, as whatever reduces waste of fuel 
tends to prolong the life of our coalfields. 


THE NATIONAL PHYSICAL LABORATORY. 


At the invitation of Sir Archibald Geikie, the President 
of the Roval Society, the buildings of the National Physical 
Laboratory at Bushy House, Teddington, were thrown 
open to Inspection on Friday, and a large number of 
visitors, including Lord Ray leigh. Sir William White, Sir 
David Gill, Sir John Gavev, ‘Rear: Admiral Bacon, and 
Colonel R. E. Crompton, among the members of the 
General Board, with Sir Arthur Wilson, Sir Nathaniel 
Barnaby, Sir John Thornycroft, Sir A. B. W. Kennedy, 
the Hon. C. A. Parsons, Mr. Marconi, and many others, 
took advantage of the opportunity to inspect the buildings. 
A feature which attracted great interest was the National 
Experimental Tank for experiments with ship models. 
With the exception of the installation of dvnamometrical 
apparatus, the tank and its equipment are now practically 
complete, and various eminent men of science were to be 
seen taking rides on the big electrically-propelled carriage 
which is to draw the models from end to end ot the tank. 
The formal opening of the tank is to constitute one of the 
ceremonies in connection with the jubilee celebration of 
the pe of Naval Architects, postponed from last 
yea 

in last year's report reference was made to the need 
for a further extension of the Metallurgical Laboratory. 
and this extension has now been rendered possible through 
a gift of £10,000 from Sir Julius Wernher. The building, 
which stands between the tank and the present Chemical 
Laboratory, is being erected by Messrs. Dick, Kerr & Com- 
pany. It will consist of an addition to the Chemical Labora- 
tory, containing four good rooms, and of a mam metal 
lurgical building, 100 ft. by 50 ft., in two storeys. 


The Shawnee (Oklahoma) Electric. Railway is building 
40 miles of new track to connect Oklahoma. McLoud, 
Harrah, Choclaw City, Spencer Muskogee, and Spencer. 
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l'echnical Problems and their Solution. 
Questions and Answers by Practical Men. 


RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, ard 
tramways, mining installations, electric power in workshops, 
clectro-metallurgical plant, ard electrical) engineering work 
generally. 

QUrsrIONS.— For each suitable question we offer one shilling. 
Questions. of a practical character stand a better chance of 
acceptance than those of a theoretical nature, Questions may 
be sent in at anv time. 

ANsWwWERS.—-À fee of 10s. will be paid for the best answer, 
and 5s. for the next best. Replies should reach the oflice within 
seven days of the appearance of the questions, 


QUESTIONS. 


Question No. 1245.—State what difficulties there are, if 
any, in driving a line shaft by means of two electric 
motors belted to same, and explain the arrangements 
that would be necessary with motors running on 
direct. current and three-phase circuits.—" COUNTRY 
ENGINEER.” 


Question No. 1246.—Has the atmosphere of a gas engine 
house any deletorious effect on the insulation or other 
parts of electric generators installed therein. If so, 
what are the primary causes and what is the remedy ? 
Are the effects the same with different varieties. of 
gas, such as suction and town gas ?—'' C. B." 


Question No. 1247.—What 1s the effect produced by skewing 
the slots of a slip-ring induction motor? Can the 
starting torque be increased by this means ? If a motor 
had originally a wound rotor and was started by 
cutting out resistance in circuit with rotor, what would 
be the effect on running capabilities, current taken, 
etc., by putting in a short-circuited rotor having 
straight or skewed slots and dispensing with the slip- 
rings {/—* WAL.” 


Question No. 1248.—Describe the method of obtaining the 
efhciency of a three-phase induction motor from light 
load tests. What other tests are usually made in 
commercial working ?—“ T. B." 


Question No. 1249.— Consider the necessity for automatic 
signalling on railways and the advantages of electric 
over other methods. Indicate the trend of modern 
design in electric systems, and consider the relative 
merits of pure electric and electro-pneumatic systems. 
To what extent is automatic signalling practicable, 
necessary and beneficial on tramways and light 
railways ?—' L. C." 


Question No. 1250.— Give formule and data with reference 
to oil-immersed resistances, stating increased capacity 
due to immersion, and also their behaviour under 
alternating and under direct currents.—"* D. C. O." 


ANSWERS. 


Over-Compounding of Booster. 


Question No. 1244.—In a small generating station, dealing 
with a highly fluctuating load, an automatically 
reversible booster and à battery are employed. This 
part of the plant worked in a perfectly satisfactory 
manner for nearly a year, when the battery circuit 
breaker could not be got to stay closed. The battery 
current assumed an excessive value, sometimes in the 
charge and sometimes in the discharge direction. 
Investigation showed that the booster was over- 
compounding, and an adjustment of brush position 
brought matters to a satisfactory state agam. It was 
found that the booster adjustments had not been 
interfered with in any way, but some new brushes 
not a complete set—had been put on, of a different 
make to the others. The booster is fitted with com- 
mutating poles and has a series coil to compensate 
for armature reaction. Can anyone offer an explana- 
tion of the booster's behaviour ?—' R.” 


t 


Reply to Question No. 1244 (awarded 10s.).—Considering 
first what is the precise effect of moving the brushes of 
a generator—since this step remedied the trouble in the 
present case— we have the well-known commutation-in- 
reversing-field effect (which is here of little importance since 
commutating poles are employed and since, moreover, this 
effect could not greatly affect the characteristics of the 
main field). In addition, however, we have a certain 
number of demaynetismg ampere turns now set up in the 
armature (see DD, Fig. 1—the. latter representing the 
developed armature and field svstem of the machine). The 
interpoles are clearly not designed to allow for these 
freshly introduced demagnetising turns, which, therefore, 
weaken the main field and compensate for the over-com- 
pounding found to be responsible for the excessive battery 


currents. So much for the action of the remedy; now 
for the primary cause of the trouble. 
; P | 


Geometrical 
Axis. 
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It is presumed that the brush gear had neither slipped 
round accidentally nor been tampered with without the 
knowledge of the man in charge (any such movement 
would obviously explain the whole matter). It is also 
assumed that the new type of brush fitted was outw ardly 
identical—as regards size and shape—with those originally 
fitted. Granted these provisos, the only possible point of 
difference would be the electrical resistance of the brush 
material (its co-efhicient of mechanical friction on the com- 
mutator being immaterial in the present case). 

H is possible that the substitution of very hard for very 
soft carbon brushes (or vice versa) would decrease or in- 
crease the net voltage available in the battery and booster 
series-field circuit by, say, 1 volt, but it is improbable that 
this change would produce any such pronounced trouble 
as that stated to exist. Moreover, any trouble due to this 
cause would be distinctly asymmetrical ; thus a low brush 
resistance would give the cells a bias to discharge, while 
a high resistance would create a bias to charge (slight in 
each case ; see also Fig. 2). The shunt field of the booster, 
being connected straight across the supply mains, cannot 
be affected by any change in the terminal voltage of the 
booster (due to change in brush resistance), under otherwise 
identical conditions. 

Indirectly, it is possible that the change in brushes may 
affect the main field via the interpole field. Normallv, the 
flux carried by the interpoles and returned through the 
main pole cores does not affect the main flux in the latter 
(otherwise than by a slight alteration in its distribution 
over the pole core section) Suppose, however, that, owing 
to changed quality of brushes on one brush arm, the net 
flux from the corresponding interpole is appreciably 
changed—the cancellation of fluxes in the two adjacent 
main poles would at once be upset, and a decrease (or 
increase) of magnetisation in the latter would occur. It 
is, however, extremely improbable that this cause alone 
could produce the trouble in question, for the greater part 
of the ampere turns on any interpole are expended in over- 
coming the armature reaction, which is, of course, 
unaffected by brush resistance; this large and constant 
(for given armature current) portion of the interpole 
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output and opposition, smothers even relatively large 
variations in the remainder. 

There is no apparent reason why a change in brushes 
should directly affect the main field strength in the least 
degree, and it is at least open to question whether “ R "' 
has traced the correct cause of the trouble in ascribing it 
to the new brushes employed. Definite information on this 
point could easily be obtained by reverting to a complete 
equipment of the original make of brushes at the earliest 
opportunity and noting whether the brush rocker then 
needs to be moved back to its original position. Or, again, 
on replacing the remaining old-type brushes by some of 
the new make, does further movement of the rocker become 
necessary ? There is certainly no direct connection in an 
interpole machine between brush quality and brush position, 
and no apparent reason why change in the one should 
necessitate or compensate for change in the other. 


Fig. 2. 


It. would have been useful in considering the problem, 
had “ R” stated what angular lead was found necessary 
to remove the trouble and whether appreciable sparking 
showed before or after the change. Apparently it did not, 
and the fact that this—a reversible voltage, interpole 
machine—will run sparklessly with the brushes out of the 
geometrical axis (as they now presumably are), proves that 
the interpoles are adequate to their duty. Nevertheless, 
if the brushes are now in an eccentric position (and had 
not, as suggested above, inadvertently ‘slipped or been 
moved from the geometrical axis), “ R” would do well 
to revert to the original type of brushes if, by this means, 
the brushes could be restored to their normal position. 
Otherwise sparking trouble, if not already present, is 
likely to develop at a later date. 

From the particulars given, I should expect the booster 
to have a particularly strong armature reaction and a weak 
field, rather sensitively balanced. Though these conditions 
may safely be attained to a higher degree on interpole, 
than on ordinary machines, they are liable to cause unstable 
or erratic operation in extreme cases. 

After conducting the above brush tests—which should 
indicate whether the true source of trouble has been located, 
and, if so, should remedy it—it would be well, if the over- 
compounding still persists with the normal brush adjust- 
ment, to thoroughly examine the field windings and to try 
the effect of weakening the series field (by a diverter or 
otherwise), or of increasing the shunt field. In any case, 
it is preferable to obtain suitable compounding by field 
coil adjustments, rather than by the introduction of arma- 
ture demagnetising turns.—‘ TAP.” 

Reply to Question No. 

1244 (awarded 5s.).— 
The explanation 
appears to be that the 
new brushes did not 
bed in such a position 
on the  commutator, 
with regard to line of 
maximum voltage, as 
to give equal effect wz 
under the two magnetic 
conditions of the 
booster. Consider Figs. 
] and 2. Although 
fitted with auxiliary 
poles, the resultant 
field may not be the 
same under these two 
conditions; this is 
indicated by the lines 


sr 


Fic. 3, 


Fic. 2. 


X, y; and xs ys. In Fig. 1 the booster is acting 
against cells and battery is being charged; potential 
of booster brushes, owing to their position, will 
be below normal and thus tend to an increased current 
through the battery. When reversal takes place and cells 
are discharging to line, booster will give a potential above 
normal; this being due to new position of brushes. There- 
fore both at sudden discharges, as well as charges, there 
be a tendency to excess currents flowing through the 
battery. By moving the brush rocker backwards so that 
the brushes take up a mean position between x; y; and 
X2 ys running conditions would be improved. 


ee a 
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That the fitting of new brushes may cause position to 
be altered will be seen from Fig. 3. S is spindle round 
which the brush holder works; B and B, positions of old 
and new brushes respectively. In such a case brush rocker 
must be moved backwards if the new brushes are to be 
in the same position as the old ones. With these boosters 
very little alteration is sufficient to give trouble, and the 
difference in length between old and new brushes may 
easily account for the results observed. Fig. 4 is a diagram- 
matic sketch of connections on which the above arguments 
are based. A diverting shunt across a b would give greater 
latitude in regulation.—‘ M. M." 


COLLIERY AND MINING EXHIBITION. 


The colliery exhibition at Manchester organised by ** The 
Engineering Review ” is likely to be a very important event 
in the colliery history of Lancashire for 1911. The annual 
Conference of the Colhery Managers’ Association of Great 
Britain is being held in Manchester during May, and, as a 


| consequence, the committee of the exhibition have decided 


to alter the date of same so as to synchronise with this 
Conference. The opening date is now May 12, and it will 
close on Saturday, May 27. There is practically no space 
left, a great rush of applications having followed on the 
announcement of the change of date. 
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ELECTRICITY AND THE MINES BILL. 


Contrary to expectation, the new Coal Mines Bill con- 
tains no specific provisions with regard to the use of elec- 
tricity in collieries. Practically the only reference to this 
question is contained in Clause 60, which runs: “ Elec- 
tricity shall not be used in any part of a mine where, on 
account of the risk of explosion of gas or coal dust, the 
use of electricity would be dangerous to life, and if the 
owner of a mine, on being required by an inspector of the 
division not to use, or to desist from using, electricity in 
the mine or any part thereof no such ground as aforesaid, 
refuses to do so, the question as to the application of this 
section to the mine or part thereof shall be settled in 
manner provided by this Act for settling disputes "—that 
is, by a panel of referees appointed by the Lord Chief 
Justice, the Lord President of the Court of Session, and 
such other person as they may select. The regulations, 
therefore, with regard to the use of electricity are to be 
framed by the Home Office authorities, to whom such 
representations on the subject as may be deemed necessary 
should be forwarded without delay. The general tenour 
of the new Bill is extremely drastic, but the fact that it 
contams no definite prohibition clause with regard to 
electricity has given great concern to the mining members 
of the House of Commons. Mr. Atherley-Jones, K.C., the 
member for North-West Durham, found fault with the 
measure on several grounds of a technical character, but 
most of all because the use of electricity 1s to be left to 
Home Office regulation. He declared himself perfectly 
convinced that coal-getting machines worked by elec- 
tricity were a source of the gravest danger, and he 
demanded from the Home Secretary a specific assurance 
as to the manner in which he intended to deal with this 
matter. It is a thousand pities that there appears to be 
no member of the House of Commons capable of shedding 
a little light on this question. Mr. Atherley-Jones is, no 
doubt, actuated by the best possible intentions, and as the 
author of à Miners Manual, and of a handbook to the Mines 
Regulation Act of 1887, may be assumed to be an authority 
on his subject. But he made it very clear in the course of 
his speech that he had not taken the trouble to keep 
himself abreast of the times so far as the safeguarding of 
electrical installations in mines 1s concerned, nor even to 
have made himself acquainted with the recent report of 
the Departmental Committee issued some six or seven 
weeks ago over the signatures of Mr. Redmayne, Chief 
Inspector of Mines, Mr. Merz, and Mr. Nelson, the Elec- 
trical Inspector of Mines. Though we have already ex- 
pressed the opinion that that Committee, in its final recom- 
mendations, went a little too far, and gave a powerful 
weapon to those who, from motives far removed from 
consideration for the safety of operatives, desire wholly to 
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do away with the use of electricity in mines, the earlier 
portions of their report made it abundantly clear that, 
with proper precautions, the risk of danger from this source 
is very slight. 

Since the preparation of that report, science has made 
some notable advances in the way of safeguards. Early 
in February, Mr. George Ralph, in the course of a paper 
read before the Newcastle Local Section of the Institution 
of Electrical Engineers (ELECTRICAL ENGINEER, Vol. 
XLVII., page 190), described an electrical fire-damp 
detector of proved efficiency, which is sufficiently sensitive 
to operate with as low as two per cent. of fire-damp. Based 
on the catalytie- property of platinum, and originally 
designed for use, in conjunction with a suitable automatic 
cut-off gear, to interrupt the supplv of current to a motor, 
or other circuit before the surrounding atmosphere reached 
danger point, the Holmes-Anderson cut-out reduces the 
risk of electrical dangers in mines to an absolute minimum. 
Then, again, we have the Winhey leakage detector, a 
description of which, given by Mr. Eustace Baker at a 
meeting of the Manchester Geological and Mining Society, 
appears in another portion of to-day's ELECTRICAL Ex- 
GINEER. The Winhey detector has been designed to meet 
the demand for an instrument which will prevent a 
threatened accident by instantaneously eliminating the 
source of danger. Under severe tests it has been proved 
to operate with such a degree of sensitiveness as entirely 
to isolate an installation the moment a fault takes place 
and long before a leakage of sufficient magnitude can take 
place to cause any danger of accident through shock or 
fire. It is worthy of note, by the way, that in according a 
welcome to this instrument, Mr. Robert Nelson, the Elec- 
trical Inspector of Mines, declared that “ so far from being 
a record of accidents, the record of electricity in mines 
can be made, given a proper standard of maintenance, a 
record of safety." To this record the two instruments 
referred to promise to be powerful contributories ; while 
in anotHer direction, the adoption of the Macdonald 
submersible motor, described in these columns last week, 
renders absolutely non-existent the danger of sparking, 
since the motor is specially designed for operation when 
immersed in a tank of water, while the new electric tools 
for coal-cutting can be manipulated under running water, 
or even entirely submerged, running direct from the main 
motor at any distance from it. We have here, then, several 
important auxiliaries to the use of electricity in mines 
which are calculated to remove the last shred of appre- 
hension with regard to the dangers of which we have heard 
so much, but for which there is so little foundation in 
actual fact. 

To these general reflections on the subject in connection 
with the Mines Bill, there must be added the considered 
judgment of the Departmental Committee on the use of 
electricity in mines, who in their report expressly declared 
that " experience has shown that the proper use of elec- 
tricity cannot be regarded as inherently unsafe," and that 
it possesses some characteristics which “are of great 
advantage in underground conditions.” The wholesale and 
unreasoned condemnation of this force which has been 
indulged in by some of the members of the Miners’ Federa- 
tion, and has found an echo in the House of Commons and 
elsewhere, is, therefore, not justifiable in the light of 
practical experience. Much capital has been made by 
opponents of electricity out of the circuinstances of the 
Hulton Colliery disaster, and only within the past few days 
a mining delegate has reiterated the belief, previously 
shown to be baseless, that electricity was responsible for the 
calamity. It cannot be too strongly insisted upon, or too 
often repeated, that the Home Office inquiry into the 
cause of the explosion demonstrated bevond the shadow 
of a doubt that the electrical installation had absolutelv 
nothing to do with the catastrophe. While the new Home 
Office regulations are still under consideration, therefore, 
we would again strongly urge all who are concerned in the 
question from the electrical point of view to put forward 
their case in as authoritative a manner as the known facts 


THE ELECTRICAL ENGINEER, MARCH 24, rorrt. 


warrant. If there is any undue delay or hesitation in the 
matter, it will be found too late that the representations 
of the Miners’ Federation will form part of the new rules, 
and their attitude, as we already know, is one of uncom- 
promising hostility to the use of electricity in mines for 
any purpose. 
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The Principles of Electric Wave Telegraphy and Telephony ; 
by J. A. Fleming, M.A., D.Sc, F.R.S. London: 
Longmans, Green & Company, 28s. net. (Second 
edition, revised, extended and fullv illustrated; pp. 906.) 

Elementary Principles of Alternating Current and Dynamo 
Design; by A. G. Ellis, A.C.G.L, A.M.LE.E., etc. 
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on material supplied by the author's former chief, Mr. 
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of the valuable series of articles contributed by Mr. 
Webb to “ Electrical Industries " : pp. 78.) 
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Burnishing and  Enamelling. Birmingham: W. 
Canning & Company. (The fourth edition of this 
valuable and popular handbook, with numerous illus- 
trations ; pp. 207.) 

The Elements of Telephony; by Arthur Crotch, Silver 
Medallist and Honoursman in Telegraphy and Honours- 
man in Telephony, City and Guilds of London Institute. 
London: E. & F. N. Spon, 1s. 6d. net. (No. 21 of the 
popular ** S. and C." series of elementary manuals for 
mechanics and students; lucid and practical, with 
numerous illustrations ; pp. 90.) 

Transactions: of the Manchester Geological and Mining 
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Journal of the Tramways and Light Railways Association. 
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Logarithms for Beginners, by Charles N. Pickworth. 

London: Whittaker & Company, Is. 

Practical Electricity, a Laboratory and Lecture Course, 
for first year students of Electrical Engineering, based 
on Practical Definitions of the Electrical Units; by 
the late Professor Ayrton, revised and largely re- 
written bv T. Walker, F.R.S., M.I.E.E., Professor of 
Electrical Engineering, Imperial College of Science and 
Technology, South Kensington. London: Cassell & 
Company, Ltd., 9s. net. (A new edition of a book 
which has held its own for a quarter of à century 
among first-year students, and has now been brought 
thoroughly up to date; with more than 300 
illustrations ; 639 pages.) 
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Electrical Progress at Home and Abroad. 


A Review by our Special Correspondents. 


LANCASHIRE. 


Electricity in Mines — The Protection of Installations— 
The Winhey Leakage Detector. 
MANCHESTER. 
The Winhev leakage detector for the protection. of 
electrical installations in mines was the subject of an address 
by Mr. Eustace Baker at the meeting last week of the 
Manchester Geological and Mining Socie ty. The attendance 
was unusually large, and great interest. was manifested in 
Mr. Baker's address in view of the recent recommendations 
of the Select Committee on the use of electricity in mines. 
The President of the Society, Mr. A. J. Tonge, was in the 
chair, and among those present were two of His Majestv's 
Inspectors of Mines, Mr. J. Gerrard and Mr. Matthews. 
Mr. Baker declared that electricity, despite the objections 
put forward against its use in mines, not only held its own, 
but seemed to be rapidly replacing other forms of power for 
many purposes. Klectricity at its best, he said, can never 
be considered a comparatively safe form of energy, because 
the two dangers—namely, shock and fire—must always be 
present when it is in use; however carefully the plant is 
installed and maintained, minor accidents, such as damage 
to the imsulation of cables, machines breaking down to 
earth, and so forth (all of which tend to augment these 
dangers), do occur, and probably always will. — These 
accidents are always accompanied by a certain amount of 
risk, especially if the defects are not rectified as soon as they 
occur, and, at the same time, may cause annoyance to the 
management through loss of output. Many instruments, 
such as leakage detectors, circuit breakers, fuses, ete., have 
been devised to prevent mishaps of this description from 
causing any serious effects, but apparently more with the 
idea of protec ting the plant from danger than providing any 


through shock or fire. A number of these instruments do 
operate effectively for the purposes for which they are 
designed, but do not come into action soon enouch or 
operate with sufficient delicacy. "There is a necessity in 
mining work for an instrument which will operate instan- 
taneouslv, and so give warning by cutting off the supply at 
the approach of an accident, rather than after the accident 
has actually. occurred. 


The Winhey Detector. 

Mr. Baker said that the Winhey leakage detector has 
heen designed and developed to meet these requirements. 
It does actually operate with such a degree of sensitiveness 
as to isolate entirely an installation the instant that a fault 
takes place, and before a leakage of sufficient. magnitude 
can be maintained. long enough to cause anv danger of 
accidents through shock or fire. Objections, Mr. Baker 
added. had been raised that with an instrument. of this 
sensitive description the limit of leakage was so small that 
its use became practically impossible in connection. with 
colliery installations, and would cause constant stoppages 
due to the supply being interrupted from slight leakage ; 
but it had now been proved. beyond all doubt that if a 
reasonable amount of care be exercised such was not the | 
case. One of these instruments had been subjected to an, 
exhaustive trial (extending over a continuous period of 12 
months) on a colliery installation of moderate size, and | 
during this period it had only come into operation twice 
through ordinary natural breakdown causes. With these 
two exceptions it had not been found to constitute any ' 
hindrance to the working of the mine. 


Mr. R. Nelson’s View. | 

Mr. Robert Nelson, His Majesty's Electrical Inspector of | 
Mines, wrote :—* The provision of safety devices of the: 
character described is clearly to be encouraged, and though 
I should have expected it to be too sensitive for every-day | 
working its record appears to show the contrary.  The' 
instrument seems, however, to have but a limited field of- 
usefulness. It could not, I imagine, be used on any high : 
pressure system, nor on any extensive medium pressure , 
evstem—on no system, in short. in which the normal 
leakage current is such ag would be dangerous to life. : 


installation that could be devised, 
real protection against accidents to individuals and property 


Within its limits the success of the new detector appears 
clearly to be demonstrated." In regard to Mr. Baker's 
statement that “ electricitv at its best can never be con- 
sidered a comparatively safe form of energy, because the 
two dangers—shock and fire—must alwavs be present when 
it is in use," Mr. Nelson submitted that this, if true, was 
ample excuse for condemning the use of electricity below 
ground. He believed the risks of shock and fire could be 
readily reduced to vanishing point. To say that they must 
alwavs be present was, in his opinion, unfair to such 
apparatus, for example. as well-designed iron-clad. switch- 
gear, or cables provided with an eflicient metallie sheath. 
" E have had recently, he added, for another purpose to seek 
out and to classify the accidents due to the presence of 
electricity in mines which have occurred during the last six 
years. The fatal underground fires caused by electricity 
number two, and the deaths caused thereby number two. 
The underground electric shock accidents number 52 and 
the deaths caused thereby 54. Of these electric shock 
accidents the very great majority were preventable, and 
readily preventable. So far from being a record of accidents, 
the record of electricity in mines can be made, given a 
proper standard of maintenance, a record of safety. As a 
step in the right direction the instrument described by Mr. 
Baker is warmly to be welcomed." 


Discussion. 

Mr. E. B. Wedmore, of Rugbv, said there was no doubt 
that a large majority of the accidents which had occurred 
might. have been avoided. He thought the device described 
hy "Mr. Baker would be helpful to many colhery proprietors, 
It would help also to improve many electrical installations, 
several of which were in a disgraceful condition. 

Mr. Gerrard said that if they had the best thought-out 
he said, and it was 
handled by incompetent men, then the standard of 
maintenance was a low one, and it was only a question of 
time when accident would follow. Unless the electricians 
who were working mining installations recognised. the 
importance of a high standard of maintenance he feared 
there would be some terrible disaster absolutely proved to 
be caused by electric installations, Thev had had two in 
that district, one of which was caused by treating an 
electric cable—he had sud it before, and would keep on 
saying it—as though it were a common haulage rope. There 
must be a higher standard of maintenance advocated by 
electricians, and carried. out by those responsible for 
installations in. mines, 

Mr. Matthews bore witness to the satisfactory working 
of the new detector. 

Sir Henry Hall said if the instrument had been correctly 
described Mr. Baker was going to benefit the coal trade, the 
electrical industry, and all who were engaged in coal mines. 


Danger of Coal Dust. 

Mr. W. E. Garforth, of the Altofts Colliery, contributed 
a paper on questions raised by Sir Henry Hall as to coal 
dust as a serious element of danger in mines. He gave the 
result of experiments made during the present vear showing 
the efficacy of stone dust as a means of preventing or 
arresting an explosion of coal dust. His view, put shortly, 
was that every precaution which has been successfully tried 
to prevent the accumulation of coal dust. should be adopted, 
! and that until a better remedy for the danger of coal dust 
can be discovered stone dust should be used wherever coal 
dust is found to exist. The stone dust should be put on the 
coal dust rather than in specified zones, for no one could tell 
where danger would arise. 


SCOTTISH NOTES. 


The Electrical Propulsion of Ships — Progress of the 
Clyde Experiments —Advantages for Marine Work. 
EDINBURGH. 
In engineering circles on the Clyde much interest is taken 
in the electrical driving of propellers, as exemplified in the 
little experimental vessel, named the “ Electrice Arc," built 
by Messrs. MacLaren Brothers, Ltd., of Dumbarton. She 
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1s 54 ft. in length by 11 ft. 6 in., with a draft of 4 ft., and is 
constructed of steel. The engine is a four-cylinder Crossley 
gas engine of 45 h.p., and the gas plant is of the suction 
type, using anthracite as fuel. The engine has 700 r.p.m., 
and the compression is high, being approximately 120 lbs. 
per sq. in., with complete combustion. The engine drives 
through a Mavor & Coulson patent electrical transmission 
gear, and the revolutions are reduced to 350 maximum at 
the propeller, which develops a speed of 8 miles. The pro- 
peller can be run at full efficiency at two-thirds of this 
speed to give 6 miles an hour, and the gas engine is at all 
times running at its normal speed of 700 r.p.m., and therefore 
at maximum efficiency. The current is three-phase alter- 
nating. For lighting purposes cells are charged from the 
ae situated above, and actuated by the engine fly- 
wheel. 

What renders the intervention of the electric motor so 
important in the case of steam turbines is the fact that the 
turbine runs at a very much higher speed than the recipro- 
cating engine, while the propeller requires to run at a much 
lower speed than the turbine. Then, again, reversing is a 
matter of more difficulty than with the reciprocating engine. 
In the case of a large ocean steamer fitted with the electric 
drive the main switchboard would be below in the near 
neighbourhood of the generators. There would also be a 
controlling switchboard on the bridge, worked by low 
tension currents. This would simplify the handling of the 
large currents required to drive propellers of the biggest 
class of ships; and by moving the switch on the operating 
board on the bridge the electric motors on the main switch- 
board would re-act on the propeller. By the adoption of the 
electric drive two or more steam turbines would be directly 
connected to electric generators. 


Speed Economy. 

These turbines would be in a position to be run at their 
most economical speed, and the generators would be worked 
much on the same lines as in a large power station on shore 
with the important exception that unlike shore power 
stations there would be a uniformity of load. Because when 
the ocean steamer is on her voyage the changes of load, 
which so greatly add to the troubles of the electrical 
engineer, would not occur until port is reached. This would 
make for economy in designing the generating plant on 
board ship. Furthermore, long lengths of propeller shafting 
would not be required. 

Reversing the propeller by electric motor is merely a 
question of touching the lever on the switchboard. Another 
advantage of the electric drive is the prevention of the 
propeller racing in heavy seas. With the electric motor, 
whether of the three-phase induction type or the con- 
tinuous current, the motor only takes sufficient power to do 
the work. The motor automatically shuts off the current it 
does not require as soon as the load is removed from the 
shaft, and if the load is suddenly increased it also auto- 
matically calls up the additional current necessary. So that 
properly equipped governing arrangements at the generating 
station on board ship would guarantee that when the 
propeller rose out of the water only sufficient electric power 
would be transmitted to revolve it freely without resistance, 
but immediately on the blades sinking into the sea the 
requisite power would again be received. 


Type of Motor. 

As regards the type of motor, it is understood that it is 
not practicable to construct continuous current generators 
of large size to run at the high speeds of the steam turbine. 
Therefore, power will be generated by three-phase turbo- 
alternators, and the motors will be of the three-phase 
induction type, operated by controllers. The three-phase 
induction motor has the advantage for marine work that its 
speed varies very little with decrease of load. The automatic 
government of the three-phase induction motor is due to 
the displacement to the respective magnetic fields of the 
revolving and stationary portions of the apparatus. The 
magnetic field in the stationary portion of the motor—the 
stator—is moving continually around the cylindrical space 
in which the rotor revolves. The rotor would be connected 
directly to the propeller, and cannot under the conditions 
which would rule for the propeller drive run at a higher 
speed than that at which the stator magnetic field is moving. 
When a propeller driven by an induction motor rises out of 
the water, as the rotor cannot run at more than a certain 
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speed, the current driving the screw is automatically cut 
off. That is to say, the cutting off of the current required to 
drive the motor when the load decreases is accomplished by 
the increase in the speed of the rotor. And when the heavy 
load comes on through the screw gripping the water, the 
rotor slows up to a certain extent, and thereby calls up the 
increased current required. 

One important point, from the marine engineer's point of 
view, would be the controlling of the propeller direct from 
the navigating bridge. The officer on the bridge would 
increase or decrease speed, or reverse the screw, by means of 
the operating switchboard. 


tort. 


Electricity and the Fog Problem —The Ideal Factory — 
The I.E.E. 


GLASGOW. 


Mr. W. Brooks Sayers, M.I.E.E., delivered, on Friday, 
the concluding lecture of the series arranged under the 
auspices of the Glasgow and West of Scotland Branch of 
the Smoke Abatement League, his subject being “ The Uses 
of Electricity and its Relation to Smoke Abatement.” The 
lecture, which was given in the large hall of the Technical 
College, was presided over by Mr. W. W. Lackie, City 
Electrical Engineer, who said, in the course of his intro- 
ductory remarks, that it was the opinion of some people 
that electricity was dear as compared with gas. He might 
point out, however, as proof of the fact that electricity 
was not prohibitive in comparison with gas that the Elec- 
tricity Department of the Corporation was now supplying 
electricity to houses of one room and a kitchen. 

Mr. Sayers, in the course of his address, stated that the 
study of electricity required three things—mathematics, 
imagination, and experiment. He showed the development 
of artificial lighting from candles and gas to the arc, in- 
candescent, and mercury lamps, and. remarked that elec- 
tricity was not a source of energy, but a means of trans- 
mitting it for the purposes under consideration in his 
lecture. There was no manner of doubt as to what the 
ultimate issue would be with regard both to lighting and 
the transmission of power. The one thing there was any 
question about was as to whether or not electricity could 
ever be used for the bulk of artificial heating. After showing 
on the screen various comparisons of one pennyworth of 
coal, gas, and electricity, the lecturer pointed out that 
electricity promised the solution of the smoke abatement 
problem in three ways—by rendering it possible to generate 
power at a point remote from the place of consumption ; 
by enabling works to be constructed on a large scale where 
perfect combustion and all economical appliances could 
be adopted ; and by utilising sources of power not depen- 
dent upon combustion. Votes of thanks were accorded 
the lecturer and Councillor Smith, convenor of the Smoke 
Abatement Committee, who was in attendance. 


Local Section Amalgamation. 


The membership of the Edinburgh, Leith and District 
Section of the Institution of Electrical Engineers has been 
incorporated with that of the Glasgow Local Section, and 
a special meeting was held in the rooms in Bath-street, 
Glasgow, for the purpose of welcoming the East Coast 
members. Mr. Sam Mavor, president of the Glasgow 
Section, was in the chair, and in the course of a short address 
he extended a hearty welcome to the new adherents. Pro- 
fessor Baily, of Edinburgh, having replied, the meeting 
resolved itself into an informal conversational gathering. 


GERMANY. 


in Mines—a Telefunken Record — The 
Munich Exhibition. 


Wireless 


BERLIN. 


The researches of Drs. Lowy and Leinbach in respect 
of the use of wireless messages in mine workings have led 
to some very interesting results. The difficulties to be 
overcome were great, but a clear way after repeated 
experiences is now in sight. The electrical engineers have 
alreadv succeeded in communicating through 250 yards 
of solid rock at the Hercynia salt works at Vienenburg. 
Later messages have been transmitted between the Hercynia 
and Ronnenberg mines, a distance of 600 yards, with the 
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receiver at the bottom of a shaft 2,000 feet deep. It is 
evident that wireless transmission through the crust of the 
earth will be the next achievement of that particular 
branch of electricity. 


German Telegraphists at the Turin Exhibition. 


The German Post Office is allowing certain selected 
persons to take part in the telegraphy competition, which 
will be one of the features of the Turin Exhibition next 
August. The achievement of the prize-winners will show 
the utmost that can be done to-day in rapid and accurate 
transmission. of telegraphic messages, and the general 
average of the results will show fairly; well how much 
improvement in the higher grades of the service is likely at 
present. 


Accumulator Tester with a Cadmium Electrode. 


A pocket volt-meter on this principle has been put on 
the market, reading over the usual scale from } to 2} volts. 
]ts great advantage i is that it serves to test the condition 
of either the positive or the negative element. 


Radiotelegraphy and Strikes. 


The head post office in Berlin is taking advantage of the 
use of wireless telegraphy in the recent French railway 
strike in order to avoid interruption of important messages, 
as was done in France. Wireless stations are being increased 
in power. During the necessary alterations messages will 
have to be sent oversea by means of the many German 
steamships in touch with land stations. At the time of the 
French strike the Agence Havas and also the larger German 
telegraph offices obtained the permission of the German 
head office to send wireless messages from the Eiffel Tower 
to German stations. As the comparatively weak wireless 
station at Copenhagen communicated over the Alps with 
the German mail steamer “ Kronprinz" at Malta, the 
difficulties in the way of the proposed development seem 
to be practically nil. 


The Latest Telefunken Record. 


The German mail steamer ** York," which left Genoa on 
January 12 last, exchanged messages freely with Marseilles 
until the vessel was nearly through the Red Sea, over a 
distance of 2,500 miles. Better than this lias of course been 
done, but not in proportion to the comparatively small 
power of the land station at Marseilles. The company has 
received an order to supply the more important islands of 
Dutch India with wireless installations for providing com- 
munication within the Archipelago. The company is 
also to furnish wireless communication between Aus- 
tralia and New Zealand. A ‘national Australian 
company " which the Telefunken Company has bought 
up has obtained the contract. The larger stations are 
to be erected at Sydnev and Freemantle, and will com- 
municate direct with three New Zealand stations. The 
Telefunken station on the Eiffel Tower is now in regular 
communication with Glace Bay, Canada, a distance of 
4,000 miles as the crow flies. 


Medical Advice by Wireless. 


The captain of a vessel sailing in the Gulf of Mexico 
having been taken suddenly ill and being without medical 
assistance, the wireless operator transmitted a message 
to be received by the nearest vessel. The message was 
responded to by a vessel 1,000 miles off, and advice given. 
The captain has recovered. 


Telegraph Pole Preservation. 


It has been proved that a thorough soaking in sea water 
lengthens the lives of telegraph poles. Some poles soaked 
during the winter of 18938 are found to be quite sound. 
The process is somewhat lengthy, but the results appear 
to be quite satisfactory and to compare more than favour- 
ably with other methods. 


Electrieal Exhibition at Munich. 


At this exhibition special attention is to be drawn to 
the manifold uses of electric current for household purposes. 
A representative set of exhibits will be on view, including 
vacuum cleaners, sewing machines, washing machines 
worked by electricity. The principal demonstration in this 
section of the exhibition will be held during the opening 
months. 
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Wireless Railway Signalling. 


A live wire under the rail is arranged to excite Herz 
waves acting on the locomotive through a coherer. A 
break in the current puts on the brakes and sounds a 
whistle. 


UNITED STATES. 


Vector Diagrams —The Voltage Regulation of Gene- 
rators —Oil Circuit Breakers. 


New York. 


Two of the most important papers read at the Schenec- 
tady-Pittsfield Convention of the American Institute of 
Electrical Engineers were reserved for the final Session. 
They were contributed bv Professor W. S. Franklin and 
Professor E. J. Berg, and both dealt with the methods 
now in general use for the graphic representation of alter- 
nating currents and voltages. Professor Berg observed 
that of the several methods of representation, only two 
demanded consideration—(1) a rectangular system of 
co-ordinates with time as abscissas and instantaneous 
vaiues as ordinates, and (2) the polar co-ordinate system, 
where time is represented by the angle and the instantaneous 
values by the radius vector. For a sine wave the polar 
curve, he said, is a circle, and examples were given to show 
the simplicity of the latter method and the advantage 
presented in the fact that it could be used equally well for 
all cases whether the quantity varied harmonically or were 
distorted by components of higher frequencies. The polar 
system has also, he urged, the advantage in getting effec- 
tive values, since the square of the effective value is ob- 
tained directly from the area of the polar diagram. He had 
found this method most suitable to give students clear 
ideas. While the crank diagram is suitable enough for 
simple cases with sine waves, it does not lend itself well 
to actual practical cases. The writer, therefore, advocates 
the use of the polar diagram in preference to the crank 
diagram ; but Professor Franklin pointed out that in the 
first method a harmonic quantity is represented by the 
projection of a line upon one of two rectangle axes, one 
representing the sine of the time angle and the other the co- 
sine. In tliis svstem a lagging current is behind its electro- 
motive force with respect to the direction in which angles are 
measured. 'lwo vectors in tliis svstem are added after the 
manner of the parallelogram of forces. In the second 
method polar co-ordinates are used and positive angles 
are measured in the same direction as before. 
system the instantaneous value of a quantity is deter- 
mined by the intercept of the radius vector upon the polar 
diagram. It can also be regarded as a projection upon 
the radius vector of a fixed line, which may be regarded 
as the vector representation of a current or an electro- 
motive force. A lagying current in this case is presented 
bv a vector which is ahead of that representing the voltage. 
The addition of two vectors gives the same practical result 
as before, since the portions of the radius vector cut off 
by two given circles are equal to the portion cut off by a 
third circle, whose diameter is obtained bv the addition 
of the two diameters, according to the parallelogram of 
forces. The author considers the idea of projection the 
most important in vector representation and consequently 
favours the first method. While nominally the second 
method uses a positive method of rotation, it 1s in a rela- 
tive sense using the negative direction. 


The Voltage Regulation of Generators. 


Mr. H. A. Laycock, in the course of à paper on the 
voltage regulation of generators said this was formerly 
accomplished by composite field windings. Most auto- 
matic regulators have been of the automatic rheostat tvpe, 
but this is usually too sluggish. To obtain good regulation 
the inherent regulation of the generator must be good and 
the exciter must not be run at too high magnetic density. 
The author devoted much space to description of the 
latest tvpes of Tirrell regulators and their action. These 
adjust the exciter field and thereby maintain either constant 
or what is equivalent to overcompounded busbar voltage. 
It is possible, he said, to use such a regulator on a rotary 
condenser for maintaining the power factor and voltage 
on long transmission lines. Regulators for direct-current 
generators were also discussed, and a-special form of 
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regulator was described for use in hydro-electric generating 
plants. In case of short-circuit tlie regulator would tend 
to raise the exciter and generator voltage to abnormal 
values. To prevent this, overload and high-voltage relays 
are placed in the transmission lines and set so that in 
abnormal conditions the connection to the regulator is 
broken until the voltage is reduced to normal again. Mr. 
H. G. Reist urged that the use of regulators allowed 
generators to be built with poorer regulation than had in 
the past been found advantageous. Anything that could 
be done with a view to reducing the flow of the currents 
at short circuits was of great advantage and he submitted 
that this might be done by puldi machines of poor 
regulation and then, in turn, providing regulators. 


Oil Circuit-Breakers. 


Following upon one of the papers read at Pittsfield: 
Professor B. G. Jamieson made the pronouncement that 
if it were possible to design a current-breaker which would 
instantly remove a member of the system as soon as it 
became faultv, and accomplish this without. injury to the 
system, the results would be ideal ; but he thought we were 
a long way from attaining this point. The paper which 
evoked Mr. Jamieson's declaration was read bv Mr. E. 
Merrian, who discussed the application, characteristics of 
operation and refinements of design which make it possible 
for the oil circuit-breaker to interrupt circuits carrving 
large amounts of energy without producing objectionable 
disturbances on the line. Air-brake circuit-breakers, owing 
to the large vicious arcs which they produce, are he de- 
clared, unsuited for general alternating-current circuit- 
breaking purposes. While the duties of an oil circuit- 
breaker are to connect, disconnect and isolate different 
parts of an electrical system, its most important function 
is to relieve the system of dangerous overloads or short- 
circuits which would otherwise prove disastrous to the 
service. A distinctive feature of the oil circuit-breaker 
lay in the fact that when the alternating current which is 
maintaining an arc in oil passed through zero, the current 
was interrupted and remained so until the voltage rose 
to a sufficient value to puncture the insulating film of oil 
which had time to flow in between the contacts. Since 
the efficiency of an oil circuit-breaker depends, to a great 
extent, upon the quality and the eondition of the oil, it 1s 
necessary to inspect regularly. Flash and burning points 
should be as high as possible, and its dielectric strength not 
less than 40.000 volts between half-inch disks placed 02 
in. apart. The rupturing capacity of an oil circuit-breaker 
depends upon the velocity with which the contacts part, 


the electrical characteristics of the circuit, the quality of 


oll used, the number and direction. of the breaks, the 
magnitude of the current, etc. If the contacts move apart 
slowly the arc formed has time to become very violent 
and destructive. If the power-factor is less than unity, 
the voltage is not in phase with the current and this makes 
it more difficult to quench the are. In order to limit the 
amount of energy which may be concentrated at any 
fault, the present tendency is to design generators with 
large internal impedance, permitting the use of circuit- 
breakers on systems of larger capacity than heretofore. 


The Essence of the Problem. 


Mr. Merrian's paper produced a long and interesting 
discussion. Dr. C. P. Steinmetz said that the essence of the 
problem of the oil switch was quick opening versus slow 
opening. t" If," he said, '* we can hold the contact closed 
until the generator field has gone down to its short-circuit 
value, and the momentary short-circuit died down, then 
we get the safest condition for the oil switch, but we do 
not put an oil switch in a system for the purpose of having 
the oil switch saved, but to save the system, and the 
reason we have the switch is to protect the system from 
destruction by these enormous short-circuit currents. 
That means that we must open the switch as quickly as 
possible to save the system. Where the short-circuit 
current is limited by a long transmission line, so that its 
value can never be trou: then it is safe to hold on, 
but not otherwise." On this Professor Franklin observed 
that very few cleetrical engineers realised that there was 
a limit to the shortness of opening of the circuit, by which 
no increase of voltage 1s created, by making the opening 
shorter." If the circuit is opened in an infinitely short 


ENGINEER, MARCH 24, 


IOII. 


time you do not get a uniformly high voltage ; that is, 
you are likely to be mistaken in thinking of the old, simple 
circuit conditions that you thought of in your elementary 
davs." Mr. W. L. R. Emmet urged that further avoidance 
of trouble might be secured by limiting the amount of 
current likely to go through any circuit by the use of re- 
actances, among other means. Mr. Barrows observed that 
it would seem that putting a reactive coil in the circuit 
will increase the tax on the switch. Considering the time- 
current characteristic of the short circuit he said that it 
should also seem if an oil switch is called on to rupture 
the circuit. before the current. settles down to its final 
value the tax on the switeh will be more than in proportion 
to the excess, because during the drop of short-circuit 
current the armature is reacting on the field, tending to 
kill the field, and if the switch opens before the field is 
killed, the actual energy in the circuit available to maintain 
the arc would be muc h higher and so the tax on the switch 
would be much greater than the current would indicate. 


THE UTILISATION OF EXHAUST STEAM.* 
By A. L. M. Ayers. 


During the first few years of the introduction of the. 
steam turbine every attention was given to the production 
of an efficient high-speed machine; and it was only of 
recent years that the use of low pressure steam with the 
steam turbine was considered. ; 

In 1902 the Hon. C. A. Parsons stated that a greater 
amount of brake-work could be obtained from a low 
pressure steam turbine than from a reciprocating engine, 
working under similar conditions, and that, although the 
reciprocating engine could deal efficiently with steam at 
high pressures, below atmospheric pressure the limit of 
useful expansion was quickly reached as the size ot the 
cylinders required to deal with the large volume is out of 
all proportion to the additional work to be obtained. In 
the case of the reciprocating engine, a piston speed of 
1,000 ft. per min. is considered very high, "whilst the axial 
flow of steam in a turbine is as much as half that number 
of feet per second. 

This led to the introduction of the exhaust steam turbine, 
which worked in conjunction with the reciprocating engine, 
receiving its steam supply direct from the exhaust of the 
reciprocating engine. — This system was first put into 
practical operation in the engines of the British destroyer 
“ Velox.” Also, in the same year (1902) an exhaust steam 
turbine plant was designed abroad by Professor Rateau, 
and was used in conjunction with the winding engines 
at the Bruav mines (Pas de Calais). 

It may indeed be said that the modern development of 
exhaust steam utilisation is principally due to the work 
of Professor Rateau; more especially in conjunction 
with the heat accumulators which bear his name. 

The heat accumulator consists of a method of storing 
up heat, when an excess of exhaust steam is given from 
the reciprocating engine, and using this heat for the 
production of steam when the exhaust supply fails. The 
action is as follows :—The exhaust steam from the recipro- 
cating engine enters the accumulator and circulates amongst 
iron trays filled with water, raising the temperature of the 
water to that of the steam. So long as the exliaust supply 
is in excess of the demand the pressure in the accumulator 
rises, until the limit of pressure is reached, as set by the 
relief valve. If now, however, the supply of exhaust steam 
fails, the pressure in the accumulator is reduced, and thus 
the water in the trays is at a higher temperature than the 
boiling point, corresponding to the reduced pressure, and 
thus it is evaporated, supplying steam to the turbine 
sufficient. to bridge over the period of exhaust steam 
failure. 

The exhaust steam turbine is applicable in cases of non- 
condensing engines, such as winding and rolling mill 
engines, whic | h Cannot be condensing engines, due to their 
many short stops, but which, with an "accumulator and 
exhaust. steam turbine set, can produce as much as 40^, 
of the total plant output, with no additional steam eon- 
sumption to that of the original engine. 


* Abstract of a paper read before the Northampton Institute Engineering 
Society, on March 17, 1911, with Mr. C, E. Larard, A:M.IU.E , in the chair, 
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Business Notes and News. 


LIGHTING AND GENERAL. 
HOME. 


ABERDEEN.— As already noted in this column, the Towa 
Council has been conducting a series of experiments with a view 
to improving the lighting of the town, and some weeks ago fitted 
up in Albyn-place 10 Osram clusters, each of three 90 c.p. iun ps. 
They have now begun some further experiments in connection 
with gas lighting. The existing lamps in Albyn-place from Alford- 
place to. Albyn-vrove are titted with Bray'3 “C” upright gas 
burners, giving a light of about 70 cp. each. The remaining 
portion of Albyn-place to Queen's Cross is fitted with the Orsam 
lamps already mentioned. These are suspended from 
the span wires which extend across the thoroughfare. 
The lamps project into the roadway about 4} ft., and are 
suspended 15» ft. above the carriage-way, the distance from lamp 
to lamp being 119 ft. In Queen s-road, from Queen's Cross to 
Queen's Cate, the ordinary upright gas burners have. been 
substituted by Cowan's patent two-light inverted gas burners 
giving about 150 c.p. per lamp. In. Fountainhall-road the gas 
department have fitted up 10 two-light inverted cluster incan- 
descent gas lamps, which are suspended from light ornamental 
iron. brackets fixed to the tramway poles, and are placed on 
alternate poles at each side of the road at an elevation of 15 ft. 
The lamps are each of 240 c.p. ‘The mantles used in the lamps 
are of the latest style, and are known as the * Elastic Mantle.” 
The cost of these is slightly higher than the ordinary ones, but 
the life is greater. So far local opinion appears to be all in favour 
of the Osram lamps, but it will be some time vct before a final 
decision is arrive. at, as the question of relative cost has to be 
taken into close consideration. 

BExrEYy.— At a meeting of the Urban District Council, the 
Electric Lighting and ‘Traction Committee reported that they 
had received an estimate from the accountant that the working 
of the Council's electric lighting and tramways undertakings for 
the year ending March 31, 1911, after payment of all working 
expenses, and without rate aid, would result in a gross protit of 
£6.914. The interest on the loans for the vear, including accrued 
interest on loans raised during the year, amounted to £3,807, 
and repayment of loans to £2,033, making a total for loan charges 
of £6,740. Thus the estimated gross profit was sufficient to pay 
ore complete year’s loan charges, and still leave an estimated net 
profit on the year's working of £174. The deticiency on the year's 
working for 1909-1910, without accrued interest, was £1.059, s0 
that the estimated profit of £174 for 1910-11 was an improvement 
on the year’s working of £1,233. This the committee considered 
to be highly satisfactory. 

Dunper.—Mr. C. J. Stonier, of the Corporation Electricity 
Department, gave a lecture and demonstration at the Princes- 
street Congregational Hall on the applications of electricity to 
domestic purposes, which drew a very large and interested 
audience, and promises to have very satisfactory results. Ex- 

, periments were shown with the latest type of electric cookers, 
grillers and toasters, and also with the electric iron. 

HackNEY.— The Finance Committee of the Borough Council 
state that the estimated surplus on the working of the electricity 
u; dertaking for the vear ended March 31 will amount to £8.70], 
and in view of the substantial amount standing to the credit of 
the reserve fund they recommend that a sum of £4.702, equivalent 
to a penny rate, be transferred to the credit of the general rate 
for March 31, 1912. 

HasriNcGs.- The Council has decided upon an extension of its 
street lighting system to the extent of 250 additional lamps. 

LEICESTER.—At a meeting of the Town Council the Chairman 
of the Eclectrie Lighting Committee, Alderman Smith, gave an 
Interesting resume of the department during the 16 vears it has 
existed, The total receipts during the period ended December 31 
last, had amounted to £340,226, and the total expenditure to 
£141,799, a gross profit being made of £198.427—a contradiction 
of the frequent assertion that the electric light department had 
been a distinct loss instead of a gain to the ratepayers. The 
alderman enumerated the concessions made during the 16 years 
in the way of reducing the price of the current, and then sum- 
marised the accounts for the last half-year, and said the profit 
for the whole year was £2,349. 

LeICESTER.—The report of the Electric Lighting Committee 
shows total receipts £340,226, total expenditure £141,779, gross 
profit £198,427. Fhe total expenditure for the half-year was 
£6,254), against £6,610, showing a loss of £320. The total revenue 
was £15,410, against £14,867, or an increase of £543. The net 
profit, after paving sinking fund, was £1.714, against £1,121, 
or an increase of £593. The total profit for the vear amounted 
to £2.548 183. Although only a small profit had been made, the 
department had been a distinct advantage not only to consumers 
in the household, but in warehouses and factories, 

NUNDERLAND.-- Both the Corporation — Electric Lighting 
Committee and the local gas company have under stress of 
mutual competition reduced their scale of charges. The gas 
company are now laying down a high-pressure main in the 
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central streets to supply gas for the outside lighting of shops, 
and the Electricity Committee have decided to adopt a system 
by which the supply of electricity and the maintenance of the 
lamps will be combined in one charge on the basis of hoarage. 

SwaNAGE, — The Urban Distriet Council is in correspondence 
with Mr. F. Swarbrick, of Leigh, Lancashire, with regard. to 
the establishment of an electric light supply undertaking. 

YorK.—On the motion of Alderman Meyer, the Council 
has adopted the report of the Electricity Committee recom- 
mending the institution of a system of charging for electricity at 
a fixed annual sum plus so much per unit for all current. used, 
The committee were negotiating with large censumers of elre- 
tricity for power and other purposes relative to tho supply, 
charges, eten and recommended that they be authorised to 
enter into agreements with those and other such consumers is 
might be requisite. 


OVERSEAS. 


Fiur.— The Fiji “ Royal Gazette" publishes à memorandum 
as to the conditions under which the Government would be 
prepared to grant a concession conferring exclusive rights to 
any corporation for a period of 25 years to supply electricity 
to the public for lighting and power purposes, and to establish 
and work an electric tramway, within a radius of five miles 
from the Post Office, Suva. The “ Gazette" may be seen by 
British firms at the Commercial Intelligence Branch of the 
Board of ‘Trade, 73, Basinghall-street, London, E.C. 

RoumMasra.—The German. Viee-Consu! at Craiova reports 
that there is a very good future for the sale of material for 
waterworks and electric generating plants, as there is an in- 
creasing desire on tae part of even the smaller towns to have 
up to-date water systems and electric lighting. 


TRACTION. 
HOME. 


BIRMINGHAM.—Work is now in active progress at Hockley 
Hill in connection with the conversion of the trunway,route from 
cable to electric traction. The liue from Colmore Row to Hockley 
Brook belongs to the Corporation, but is leased to the Tramway 
Company until June 30 next. The necessary poles and overhead 
work are being put in hand, and cars are being provided, 80 that 
there will remain only a few hours! work in bonding the rails to 
be done at the last moment, in order that the line may be worked 
on the electrical system on July I. 

Dover.— After an agitation which has lasted for about 
seven years, it has been decided by a ballot of the ratepayers 
to run the municipal electric tramcars on Sundays, The majority 
in favour of Sunday traflie was 1,164 out of nearly 5,000 votes. 

Desiix.—The Electricity Committee of the Corporation 
report that they have received the following tenders for the 
supply and installation at the Pigeon House Generating Station 
of a complete generating set ot approximately 3.000 kw. capacity, 
comprising steam-turbo alternator and exciter, eondensing plan:, 
the necessary water-tube boilers, stokers, steel chimney with 
induced. draught fans, cireulating pumps, steam and water 
p ping. foundations and buildings: Messrs. Babcock & Wileox 
(recommended), £23,240; Maschinenfabrik Oerlikon (recom- 
mended), £11.458 ; C. AL Parsons, £11.178 ; Willans & Robinson, 
£11,809 ; General Eleetrie Com pany (partial tender), £11,817. 
Tne committe state that they were unable to consider the tenders 
of Messrs. Parsons and the General Electric Company, as delivery 
and erection could not be guaranteed before November 30. 

EniNBURGH.—Fhe North British Railway Company baa 
opened a new carriage clearing depót at Craigentinny capal le 
of housing at ore time 10 of the largest bogie passenger coaches. 
It is divided into two docks, with 6-ft. platforms at the sides ard 
an island platform 9 ft. in width in the centre. The shed is 
equipped in the most complete style, the outstanding feature 
being the installation of a powerful vacuum dust extracting plai t 
for the cleaning and renovating of the upholstery work and 
cushions of the carriages. The installation consists of a doul le- 
evlinder: horizontal vacuum pump driven by a 30 h.p. electric 
motor, the electricity for which is obtained from the Edinburgh 
Corporation, The plant has been installed by the Scottish 
Vacuum Cleaner Company (Ltd.), Glasgow. 

GLASGOW. - “Phe Corporation tramway ears ran 419,479 miles 
as against 399,969 miles in the corresponding week of last vear, 
there were 4.705.709 passengers as against 4.436.209, and the 
receipts were £18,139 10s, 10. as compared with £17,633 Ss. 5d. 
Since the beginning of the financial vear on June 1 there have 
been 181,395,008 passengers, in comparison with 170,836,084 in 
the corresponding period. of last vear; while the receipts have 
been £720,484 145. 7d. as against £684,433. Pes. 3d. 

GLOUCESTER, Messrs. Venner & Company. of 6, Old 
Queen-street, Westminster, have received an order from tho 
Corporation to supply tramcar meters on trial. 
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HANDSWORTH.-—AÀt a meeting of the Urban District Council 
the Clerk reported that a meeting of the Tramways Committee 
had been held at which it was decided to recommend the accept- 
ance of the tender of Messrs. John Spencer (Ltd.) for tne supply 
of steel tramway poles required in connection with the elec- 
trification of the cable tramway, and also of the tender of Messrs. 
John Aird & Sons (Ltd.) for the erection of the poles. They also 
recommended that the committee be authorised to accept a 
tender for the supply and erection of trolley wires. Mr. T. H. 
Perry, the Chairman, in moving the adoption of the report, said 
the committee had decided that this work should be taken in 
hand at once. Arrangements were made some time ago that 
there should he through running between Handsworth ard 
Birmingham, and they believed they would be able to produce 
a scale of fares extremely beneficial to the district as a whole. 
There would be, they hoped, a penny stage from Colmore Row 
to Grove-lane, and another penny stage from Grove-lane to the 
boundary, and they also expected there would be an overlapping 
penny stage from Booth-street to Vvse-street. With regard to 
rew lines, there would be one down Grove-lane to the corner of 
Oxhill-road and Rookery-road, which they would be able to work 
on a penny fare to Vyse-street, and the whole distance for 2d. 
In regard to Birchfelds, the difficulty that had caused the 
increase of fares was the determination of the B.E. T. Company 
to charge a penny for their 900 yards of route in Aston. The time 
had now arrived, however, when that district ought to be re- 
lieved ; and with the Heathfield-road route they would have & 
penny stage from Perry Barr Station to Villa Cross, and another 
penny stage from Villa Cross to Colmore Row, while they also 
hoped to have a penny stage from V yse-street to Trinity Church. 
The report was adopted and it was resolved that only British 
tails should be used. 

HvrL.—The City Council has decided that blind persons shall 
Le allowed to travel free on all the Corporation's electric cars. 

LivERPOOL.— The report of the General Manager of the 
Electric Tramways indicates that the undertaking has experi- 
enced a record year, the excess over the previous record year 
(1907) being as follows :—Passengers, 1,464,044, or 1:255; 
receipts, £9,454, or 1:695 ; and mileage, 3,609, or 0395. In 1897, 
the year of the inaugurafion of electric traction, the passengers 
carried were 38,409,084, the mileage 6,013,182, and the receipts 
£290,743, which represents only one-half of last vear's traflic. 
The passengers carried for the year nunibered 125,507,283 and 
the mileage, 12,235,408. The average earnings per car mile 
amounted to 11:42d., as against 11:27d. for 1909, an increase of 
"15d. per mile. The total revenue amounted to £614,814 ; 
operating costs (including rental of leased lines), £405,561 ; and 
the gross profit, £209,252, which has been apportioned as fol- 
lows :—Interest, £50,343 ; sinking fund and repayment of loans, 
£60,643 ; reserve, renewal, and depreciation, £65,510; contri- 
bution in aid of the general rate, £32,755. The net profit for the 
year amounted to £98,266, an increase of £15,911 over 1909, and 
the contribution in relief of the rates was £5,303 19s. 1d. in excess 
of the amount handed over for this purpose in 1909. The total 
amounts contributed out of profits since the undertaking came 
into the possession of the Corporation, are :—Relief of the rates 
£267,726 ; reserve, renewal, and depreciation, £568,223 ; sinking 
fund and redemption of debt, £815,495. In addition, the amount 
paid bv the tramways since 1897 in rates and taxes amounted 
to £259,289. New tram lines had been opencd on the Ca!derstones 
Park, Smithdown-road, and Pierhead route ; the Cabbage Hall 
and Pierhead route; Aigburth, Aintree, and Fazakerley route ; 
and Litherland and Pierhead route. 

Lonpon.—The Standing Orders Committee of the House of 
Commons has struck out of the London County Council's Bill 
the following proposed new electric tramways: Chalk Farm to 
Child's Hill; Maida Vale to Upper Avenue-road ; Swiss Cottage 
to Upper Baker-street ; Edgware-road to Upper Baker-street ; 
King's-road to Fulham-road (Elm Park-gardens) ; Fulham-road 
(Elm Park-gardens) to Brompton-road ; Mare-street to Lauri- 
ston-road, Hackney ; Englefield-road and Stamford-road (Isling- 
ton). The tramway from the Marble Arch to Cricklewood by way 
of Edgware-road, Maida Vale, Kilburn High-road, Brondesbury 
ard Shoot-up-Hill is to be proceeded with. 

MALVERN.—A meeting of ratepayers at West Malvern has 
carried with two dissentients a resolution in favour of the pro- 
posed system of trackless trolley traction. 

NEWCASTLE.—^"ir Alexander Kennedy is sitting as arbitrator 
at the Surveyors’ Institute, Westminster, to adjudicate upon 
the compensation claim which is being brought against the New- 
castle Corporation by the Newcastle Electric Supply Company 
in respect of an arrangement made between the Urban District 
Council of Walker, the Company, and the Corporation for the 
supply of electrical energy for the purposes of working the trams 
in what was the Urban District of Walker before the extension 
of the city boundaries. Mr. Fitzgerald, K.C., and Mr. Vesey 
Knox appeared for the company, and Mr. Freeman, K.C., for 
the corporation. The corporation have agreed to purchase the 
rights of the company in the matter of supplying electricity to 
the tramways in the Walker district, and the arbitrator is called 
upon to fix the price that shall be paid. 

SoUTHEND.—The electric tramway system is now in course of 
extension to Southchurch, thus bringing another district into 
successful development. 


Torquay.—The overhead trolley system has been completed, 
and the tramcar service has been in successful operation for the 
past week. 


OVERSEAS. 


SPAIN.—With regard to the proposed electric tramway 
system for Bilbao the “ Madrid Gazette” publishes notices, 
issued by the Dirección General de Obras Publicas, granting 
to the Compafiio del Tranvia Urbano de Bilbao concessions 
for the construction of the following electric tramways in 
Bilbao:—(1) through the Recalde and Mayarredo avenues, 
with a branch via the Calle de Orueta to the Market-place, 
(2) from the Calle de Achuri to the Vascongados railway station, 
and (3) from the Plazuela de Santiago to the Plazuela de San 
Nicolás. It is also notified that the Compañía General de 
Tranvías has applied to the Direccion General de Obras Püblicas, 
Madrid, for & concession for the construction and working of 
an electric tramway in Barcelona, from the Playa Mayor de 
Sarría to the foot of the Monasterio de Pedralbes. 


The Adams Manufacturing Company, Ltd., are open to 
appoint agents in Australia and New Zealand for their “ Adams 
Igranic " electric motor control specialities. Owing to the large 
number of enquiries they are now receiving from these Colonies, 
they are anxious to appoint suitable agents at an early date, who 
can deal with enquiries locally. 


COMPANY MEETINGS AND REPORTS. 
UNDERGROUND ELECTRIC RAILWAYS. 


Sir E. Speyer, presiding at the ordinary general meeting 
of the Underground Electric Railways Company of London, 
congratulated the shareholders upon a record of steady and 
satisfactory progress. All the companies had shown en- 
couraging development, especially the District Railway, 
and all the lines, owing to the excellent service given, were 
enjoving increased popularity. Experts were now con- 
sidering schemes having for their object not only an 
increase of speed but also an increase in the number of 
trains per hour on the railway. Many millions more pas- 
sengers could be carried from year to year on the railways, 
and the directors would neglect no step which would bring 
about such a result. T 

They had been able to maintain their dividend at the 
rate of 1%, per annum upon the income bonds, and the 
outlook justified the hope that the distribution would be 
increased in the near future. Referring to the dispute with 
the British Westinghouse Company, Sir E. Speyer 
announced that the award of the arbitrator was in the 
Underground Company's favour. The British Westinghouse 
Company claimed over £83,000 for the balance of the price 
of the turbines and turbo-alternators they had supplied, 
while the company counter-claimed for damages, and the 
award was to the effect that the British Westinghouse 
Company were not entitled to recover, so that the company 
retained the £83,000, which covered the cost of the new 
Parsons installation. In addition, the company were 
awarded £15,000 by way of damages, in addition to the 
costs of the arbitration. The British Westinghouse Company 
were seeking to upset the award. 


METROPOLITAN ELECTRIC SUPPLY. 


Mr. W. H. Cripps, presiding at the annual meeting of 
the Metropolitan Klectrie Supply Company, said that the 
gross receipts from the sale of current amounted to £172,438, 
a decrease of about £1,700, but the working expenses, 
which were £79,847 in 1909, were last year reduced to 
£78,282, a decrease of £1,565, the result being that the 
available revenue for current sold was practically the same 
in both years. The stationary condition in the revenue 
which first showed itself about two years ago was con- 
sidered to be chiefly due to the introduction of the metal 
filament lamp, which gave more than three times the 
amount of light that the old one did with the same con- 
sumption of current, the effect of this being largely to 
reduce the quarter's bills of their customers. The increase 
of consumption which had set in was being well maintained 
during the current year. "M 

Referring to the enormous sum they paid in rates, the 
Chairman said the shareholders who paid the money had 
neither individually nor collectively any vote in connection 
with the Borough Councils who had the^spending of the 
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money, unless they excepted the office caretaker, who was 
the sole guardian of their great interests by reason of his 
vote. Last year their net profit available for dividend was 
£60,000, but out of this they paid £12,000 in rates, or 
just 2094 of their entire income. He believed that this 
country was more crippled in its commercial enterprise and 
in fighting foreign competition by the enormous taxes 
placed upon business concerns in the guise of rates than 
in any other cause, and so they would continue to be until 
limited liability companies had some voice in the expendi- 
ture of the rates. 

With regard to the development of the West Middlesex 
district, he said that they had now laid their trunk mains 
from Willesden to the sub-stations in Hanwell.and Southall. 
The current was being supplied on a system new to this 
country known as the high tension direct-current system. 
The cable was very small, and, consequently, cheap, and 
they could ultimately pass current through it at a pressure 
of 100,000 volts. Referring to the Bill promoted by the 
Metropolitan District. Railway Company to acquire the 
Lots-road generating station, he was pleased to say that 
the promoters had seen their way so to modify the Bill 
as to meet the requirements of the electric supply companies 
generally and the special circumstances of this company. 
He moved the adoption of the report. Sir James Pender 
seconded, and it was adopted. 


BROMPTON AND KENSINGTON SUPPLY. 


Mr. H. Ramie Beeton, presiding at the 23rd ordinary 
general meeting of the Brompton and Kensington Elec- 
tricity Supply Company, Ltd., said the extension of business, 
measured b customers and lamps connected, was sufti- 
ciently S actu. due largely to the development of the 
demand for electricity for heating and cooking, but the 
gross and net receipts still showed a slight falling off. 

The trade &t our new showrooms, Mr. Beeton added, 
has fully equalled our expectations, and the profit on it 
not only more than covers the expense involved, but it has 
resulted in a large part of the increase of business which 
we have obtained during the year. The growth attending 
this branch of our enterprise has obliged us to take the 
lease of the entire premises at 254, Earl's Court-road, and 
they now include a fully-equipped electrical kitchen, which 
is in constant operation, and where daily demonstrations 
in cooking are given for the benefit of consumers. Our 
annual contract system has been well taken up, with 
results which we have no doubt will be mutually advan- 
tageous to our customers and ourselves. For the first time 
for some years our output during January and February 
shows an improvement, over the corresponding period in 
the previous years, and generally I feel justified in pre- 
dicting a more hopeful prospect than has confronted us for 
some years past. 


CITY OF LONDON. 


Mr. J. B. Braithwaite, presiding at the ordinary general 
meeting of the City of London Electric Lighting Company, 
Ltd., said that while there had been a drop in the gross 
revenue on lighting account there had been a continued 
increase in the gross revenue derived from power and 
heating. The fall in the revenue from lighting was to be fully 
accounted for by the fact of a very early Easter in the past 
year as compared with the previous year, also very bright 
weather in the first quarter of the year, and a remarkable 
absence of fogs in the last quarter. On two previous 
occasions he had referred to the effect of the introduction 
of the metallic filament lamp in place of the carbon filament 
lamp, and had said that while they could not gauge the 
immediate results, there could be no doubt that ultimate 
benefit would accrue to the electric lighting companies 
from the new class of lamp. That had proved to be the 
case, and there could be no doubt that electricity would 
be more largely used in future owing to the saving effected 
of about two-thirds by the use of the metallic filament 
lamp. If the result of the present year turned out satis- 
factorily they might possibly see their way to the payment 
of an increased dividend next time. In his opinion elec- 
tricity for street and public lighting could profitably com- 
pete with gas “ light for light,” and for home use its cleanli- 
ness, comfort, and convenience gave it an added value. 
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JOSEPH TRAVERS AND SONS. 

The report of Joseph Travers & Sons, Ltd., for the year, 
states that the trading profit for the year was £47,757, and 
the other receipts £681, making, with £2,950 brought 
forward, a total of £51,389. After paying interest on 
Debentures, ctc., ang deducting £3,598 for depreciation, the 
balance is £36,722. Of this sum, £12,000 has been placed 
to reserve, c a balance of £24,632, out of which the 
Preference dividend of £3,125 due on August 1, 1910, was 
paid on that date. The directors now recommend a dividend 
on the Ordinary shares of 6°% for the year, leaving to be 
carried forward £6,382. 


W. T. GLOVER AND COMPANY, LTD. 

Mr. A. L. Ormrod, presiding at the thirteenth ordinary 
general meeting of shareholders of W. T. Glover and 
Company, Ltd., at the Electric Cable Works in Trafford- 
park, said competition continued to be exceedingly keen, 
and till there was some considerable accession of new 
business from electrical development in railway or other 
quarters or abroad, he could see little likelihood of any 
substantial improvement. The company's property and 
plant had been kept up to the highest pitch of efficiency, 
and he not only had complete confidence in ita organisation 
and management, but also believed the company's pro- 
ductions to be the best in the market. The reserve fund 
now stood at £10,000, the funds provided towards the 
redemption of Debentures £44,000, and the amount carried 
forward £5,000 odd ; while, apart from trade investments, 
cash and liquid resources, the investments of the company 


in high class securitics stood in the balance- sheet at over 
£12,000. 


The profit of the Newcastle-upon-Tyne Electric Supply 
oompany, including £2,923 brought forward, amounts to 
£110,702. After deducting debenture Mberont: loans, etc., 
there remains £78,925. The directors recommend a dividend 
of 4% for the year on the Ordinary shares, and the placing 
of £15,000 to depreciation, carrying forw ard £2,050. 


The profits of the County of Durham Electrical Power 
Distribution Company with the balance brought forward 
amount to £28,967. Interest on loans and debenture stock 
absorbed £13,434, leaving £15,533. The directors recom- 
mend a dividend of 32", on the preference shares, and 
the placing of £6,000 to depreciation and reserve account, 
carrying forward £158. 


The report of the Isle of Wight Electric Light and Power 
Company, Ltd., states that the result of the year's trading, 
including £121 brought forward, shows a profit of £12,488. 
After paying interest on debentures and loans, £4,802, and 
5% dividend on the preference shares, £2,500, there 
remains a balance of £5,185. The directors recommend that 
£3,500 be placed to the renewal fund account, that £1,000 
be placed to the reserve account, leaving £685 to be carried 
forward. 


The report of the Electrical Distribution of Yorkshire, 
Ltd., states that the gross profit for 1910 was £751, as 
against £239, and after payment of interest on loans, etc., 
the net balance was £515, against £184. The directors 
recommend a dividend at the rate of 2195 for the year, 
tax free, on the amount paid up on the ordinary shares, 
that £400 be placed to reserve, and that £109 be carried 
forward. 


NEW COMPANIES. 


Perry & Grisnell, manufacturers of electrical heating 


and ventilating devices, etc. £2,000, in £1 shares. Leopold- 
street, Birmingham. Private company. | 
A. B. Carter & Company (Belgium), Ltd., electricians. 


£2,000, in £1 shares. 107, Strand, London, W.C. 
Pearson's (Electricians), Ltd. £2,000, in £1 shares. 
Isaacson Radial Engine Company, to acquire the business 

of mechanical, electrical and automobile engineers carried 

on at Hunslet by Messrs. Charlesworth, Isaacson and 

Sanderson. £1,500, in £1 shares. Private company. 

T. W. Vaughan & Company, Ltd., electrie lighting 
engineers. March 15. £5,000, in £1 shares (3,000 6" Cum. 

Pref.). 22, Cross-street, Islington. 
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PUBLICITY 
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SECTION. 


In this Section of “The Electrical Engineer” we give Publicity to New Inventions and Specialities. 


Electrical Company’s Fuses. 


We illustrate on this page some of the patent “ Dial " 
fuses and fuse fittings manufactured and introduced by the 
Electrical Company, Ltd., of 122-124, Charing Cross- road, 
London, W.C. These fuses, which have been cordially 
approved by the Home Office, the Board of Trade, the chief 
fire insurance companies, and numerous electrical societies, 
have been decli in conformity with the general tendency 
so to protect all electrical apparatus as to permit of it being 
handled by unskilled emplovees with perfect safety both to 
themselves and the installation. The fuses the Electrical 
Companyhave developed are termed the * Dial" tvpe.and as 
they make two patterns they call one pattern the "^ Did A" 


and the other “ Dial B" type. Both fuses are made very 
similarly, but the difference between them is that in the 
“ Dial À ” pattern the chief advantage of non-interchange- 
ability depends upon the diameter and length of its eart- 
ridges. In the“ Dial B " pattern the non-interchangeable 
device depends upon the donee only. The dial of the 
cartridge also indicates the capacity of the fuse in current, 
the maximum pressure for which it is suited in volts, the 
number of the fuse for ordering, and whether it is a complete 
fuse or whether it is blown. 
The special claims made on behalf of these fuses are: 

All “ live” parts enclosed, consequently no danger of 


shock; complete absence of noise or flame when fuse 
blows; molten wire remains inside the cartridge which 


never explodes or shatters under any conditions; no 
explosion, flame, or heat caused owing to the complete 
enclosure of the wire ; the fuse cartridge, base and cover are 
made of porcelain, metal and soapstone only. There is 
nothing inflammable ; impossibility of over-fusing a circuit 
by two distinct methods—diameter end length; absolute 
reliability regarding section and length of fuse wire guaran- 
teed ; certainty of the indicating device; no tools wanted 
whatsoever ; fittings, etc., can be handled in the dark 
without danger ; neat appearance both singly and in sets ; 

easy erection and wiring ; no other part except the cartridge e 
has to be renewed. "These fuses blow throughout with a 


continuous overload of 10095, if they short circuit even on 
an inductive circuit, or with a battery to maintain voltage, 
the interruption of the circuit will take place instantly, 
permanently and noiselessly. 

The gauge contact forms part of the safety device and 
also acts as a contact screw which fits into a correspondingly 
tapped hole in the base. The soapstone forms a raised edge 
all round the contact portion and prevents anv possible 
danger of arcing to the other pole. The gauge contact. is 
coloured to indicate its capacity and stamped with the 
maximum current capacity and with the voltage of the 


circuit. It can only be inserted or changed by a person in 
possession of the simple tool necessary to screw it up into 
or out of its recess. The cartridge is the most important 
feature of the system, and is shown in section in the accom- 
panving illustration. The top of the cartridge forms a dial 
and if the constantan wire across it. is intact. then the fuse 
is intact. If it is not visible the fuse is blown. This device 

does not rely upon springs or pellets, but upon the fusing of 
the wire itself, and there is absolute certainty in its action. 
The fuse wires are of pure silver, of accurate gauge and 


length and are tested individually before being sent out, 
and enclosed in à massive porcelain chamber, free from 
flaws, and are connected by electric welding to the top and 
bottom metallic contacts. 


will never erack or explode. The sand inside the fuse pre- 
vents a conducting film of silver being formed upon the 
inside surface. The indicating wire for the dial type is of 
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constantan in parallel with the main fuse wire. It is enclosed 
in a separate chamber away from the actual fuse wire ; as 
soon as the fuse wire itself has melted this wire takes the 
full current and vapourises immediately, which performance 
can be watched through the mica dial provided. This dial 
covers the air-tight chamber in which the wire runs and 
prevents any danger whatsoever. 

So far as can possibly be done, the fuses are not only 
made “ fool proof " as regards the average householder or 

“ domestiq ue," but the pec culiarities of tlie. average workman 
who wishes to make a quick job by inverting the fuse, are 
also provided agaiust by slightly conitying the outer portion 
or top end of the porcelain cylinder. 


LoxpoN ELECTRICAL ENGINEERS.—Orders for week ending 
April 1, 1911 :—Ofticer commanding, Lt.-Col. H. M. Leaf. 
Monday, March 27, '* A ” Co., Infantry Drill, 7 to 7.30 p.m. ; 
Technical Drill, 7.30 to 10 p.m. Tuesday, March 98 BY 
Co., Technical Drill, 7 to 10 p.m. Thursday, March 30, 
“ C" Co., Technical Drill, 7 to 10 p.m. Friday, March 31, 
"p" Co., Recruits’ Infantry Drill, 6.30 to 7.15 p.m. ; 
Technical Drill, 7.15 to 10 p.m. Saturday, April 1, Easter 
Camp. N.C.O.’s and men desirous of attending should 
notify Headquarters at once.—(Signed) P. H. Campbell, 
Capt. R.E., Adjutant. 


Ed 


The Adams Manufacturing Company, Ltd., have lately 
concluded agency arrangements for their ‘ Adams Igranic ” 
motor control apparatus with Messrs. Balmer Lawrie & 
Company, of Calcutta, and Messrs. Greaves, Cotton & 
Company, of Bombay. Both these firms will hold stocks 
of catalogues and literature, so that they will be in a 
pos.tion to deal with all loc al enquiries. 


Mr. J. Glynn Williams, mining electrical engineer, late of 
the Moresby Coal Company, has joined the staff of the 
Electrical Trades Supply, Ltd., in the capacity of mining 
representative. 


The cartridges will stand any test however strong, and 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 168, Fleet Street, Londen, B.O. 


CONTRACTS. 


nasa == 


ST. PANCRAS BOROUGH COUNCIL. 


The St. Pancras Borough Council invite TENDERS 
for the supply of Are Lamp Carbons. Delivery to be 
made as required. 

Copies of the Specification, Conditions of Contract, 
and Form of Tender can be obtained upon application 
at the Electricity Department Offices, No. 57, Pratt-street, 
Camden Town, N.W., on payment of a deposit of £2, 
which will be refunded only on the specification being 
returned accompanied by a bona-fide Tender. 

Tenders to be sent to the undersigned, endorsed “ Tender 
for Arc Lamp Carbons,” by 12 o'clock noon on Wednesday, 
April 12th, 1911. 

The Council do not bind themselves to accept the lowest 
or any Tender. 

C. H. F. BARRETT, Town Clerk. 

Town Hall, Pancras-road, London, N.W. 

March 20, 1911. 
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ST. PANCRAS BOROUGH COUNCIL. 


The St. Pancras Borough Council invite Tenders for a 
Motor Generator and Balancer. 

Copies of the Specification, Conditi,ns of Contract, and 
Form of Tender can be obtained upon application at the 
Electricity Department Offices, 57, Pratt-street, Camden 
Town, N.W., on payment of a deposit of £2, which will 
be refunded only on the Specification being returned 
accompanied by a bona-fide Tender. . 

Tenders to be sent to the undersigned, endorsed ** Tender 
for Motor Generator," by 12 o'clock noon on Wednesday, 
April 12th, 1911. 

The Council do not bind themselves to accept the lowest 
o1 any Tender. 

C. H. F. BARRETT, Town Clerk. 

Town Hall, Pancras-road, London, N.W. 

March 20, 1911. 


CONTRACTS OPEN. 
HOME. 


ATHERTON.—The Urban District Council invite tenders for 
the supply of transformers, cables, ironclad switch panels, wood 
troughing, joint boxes, ete. Particulars, Mr. C. T. Astbury, 
Engineer. March 27. 

BorToN.—The Corporation invite tenders for the supply for 
12 months from March 31 of lubricating oils, cleaning waste, 
joint boxes, service fuse boxes, etc., jointers' storei, mains 
sundries, etc., meters, motors, motor startiig switches, trans- 
formers, timber, and ironmongery. Particulars from Mr. A. A. 
Day, Borough Electrical Engineer, Spa-road. Murch 30. 

EvINBURGH.—The Electricity Supply Departmeat of the 
Corporation invite tenders for the supply of bitumen, are lamp 
globes, cast-iron pipes and pavement boxes, underground coa- 
duits for electric cables. Mc. F. A. Newington, Engi eer. 
March 27. 

EpiNBURGH.— Tenders are invited by the Corporation for the 
purehase of two 100 h.p. Willans-Niemens steam-driven direct 
current ge: erators at about 250 volts pressure, three 350 h.p. 
Willans-Niemers steam-driven continuous current generators at 
about 500 volts pressure. Particulars can be obtained from the 
Eigineer. Murch 23. 

GLAscow.—'The Corporation invite tenders for the supply of 
(1) cables (including small LR. cables and flexibles) ad (2) 
meters for 12 months from Mav 31. See Official Notice. Par- 
ticulars from Mr. W. W. Lackie, Engineer, 75, Waterloo-street. 


March 27. 


GLascow.—The Tramways Department of the Corporation 
invite tenders for the supply and erection of a steam turbo- 
alternator and condensing plant. Particulars, Mr. J. Dalrymple, 
General Manager, 46, Bath-street, April 24. 

Govan.—The Corporation invites tenders for cables and cable 
accessories, house service meters, bitumen and joint box com- 
pourd fuse boxes, arc lamp carbons, tubes, joint boxes, engine 
room stores, ete. Particulars, Mr. T. C. Parsons, Electrical 
Engineer, Helen-street. March 28. 

Hacksey.— The Forough Council invite tenders for two water 
tube boilers, one motor turbine feed pump, and the re-coastruc- 
tion of a portion of the coal-conveving plant. Particulars from 
the Town Clerk. April 6. 

HaMwMEnsMITH.-- "The Borough Council invite tenders for high 
and low tension switchgear, and air-cooled static transformer . 
Particulars from Mr. G. Gilbert Bell, Engineer, Electricity Works, 
Fulham Palace-road, S.W. March 29. 

Hanpswortnh.— The Urban Distriet Council invite tenders 
for the supply of one 600 kw. mixed. pressure direct current 
turbo-generator, jet condensing plant and motor-driven pumps, 
natural draught-cooling tower and tank, and pipes and valves. 
Particulars of Messrs. Kennedy & Jenkins, 17, Victoria-street, 
S.W. March 2s. 

KETTERING.— The Urban District Council invites tenders for 
the supply and erection of extension Lancashire boiler, extension 
lighting feeder, ete., for the electric generating station. Par- 
ticulars, Messrs. Kennedy & Jenkin, 17, Victoria-street, West- 
minster, S.W. April 3. 

KiNcsTON-UPON-Hvrr.—' lhe Electricity Committee of tle 
Hu!l Corporation invite tenders for two 2,000 kw. turbo-genera- 
tors. See Official Notice. March 28. 

LEEbs.—The Tramways Committee of the Corporation invite 
tenders for the supply of 25 electric tramcar trucks, standard 
gauge, ard 10 sets car equipment. March 31. 

Leiau.—The Corporation invite tenders for the supply and 
erection of one 500 kw. direct-coupled high-speed reciprocating 
steam generator ; one evaporative condenser, capable of dealing 
with 20,000 lb. of steam per hour; extension to switchboard ; 
girder work for extension of crane. Particulars, Mr. A. T. 
Smith, Borough Electrical Engineer. April 1. 

LiwERICK.—-The Corporation invite tenders for the supply of 
accumulator accessories; cables and accessories; carbons ; 
electrical accessories ; engine room stores; gas engine and 
dyramo oil; mains stores and tools; arc lamps; metallic 
filament lamps; arc lamp globes; consumers’ meters; insu- 
lators ; creosuted wood troughing and bends ; vitriticd trough- 
ing. Particulars, Mr. G. J. Cloran, Borough Electrical Engineer, 
Frederick-street. March 31. 

LoNpoN.—The County Council insi:e tenders for four com- 
plete electrical equipments for watering cars for operation upon 
both corduit and overhead trolley systems. Particulars from 
the Clerk to the Council, Spring Gardens, S.W. March 28. 


'RAWTENSTALL.— Tne Corporation invite tenders for the 
supplv and erection of one 500 kw. thrce-phase steam alternator 
and 250 kw. motor generator. Particulars, Mr. C. L. Stewart, 
Electrical and Tramways Engineer, Electricity Works, Hare- 
holme. March 3]. 

SaLForD.—The Corporation invite tenders for the installation 
of electric light in the Town Hall annexe. Particulars, Borough 
Electrical Engineer. March 29. 


St. Pancras.—Thne Borough Council invite tenders for the 
supply of arc lamp carbons, and for a motor geaerator and 
balancer. Nee official notice. Particulars (£2 in each case) from 
the Electricity Department Offices, 57, Pratt-street, Camden 
Town. Date, April 12. 

SUNDERLAND.—The Corporation invite tenders for stores in 
connection with the electric tramways, including general, elec- 
trical and car supplies, ete. Particulars from Mr. A. R. Dayson, 
Tramways Officer. March 30. 

WaLLasEY.—The Corporation invite tenders for the supply 
for 12 moaths of various stores required for useat the Electricity 
Supply Works, Sea View, Liscard, Cheshire. See Official Notice. 
Particulars from Mr. J. A. Crowther, Eagineer, as above. April 
13. 
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WARRINGTON.— The Corporation invite tenders for E. H. T. 
cables ‘and extension f feeder panel for the Electricity and 
Tramways Department. Particulars, Mr. F. I. Mathias, 
Tramways and Electrical Engineer, Howley. April 5. 

WiGAN.—The Electric Light Committee of the Corporation 
invite tenders for the supply of cables, carbons, electrical ac- 
cessories, ironmongery and engine-room stores. See Official Notice. 
Particulars from Mr. J. Slevin, Electrical Engineer. March 27. 

Wiaan.—The Tramways Committee of the Corporation invite 
tenders for the supply of overhead line material, tramcar ac- 
cessories, ironmongery, etc. See Official Notice. Particulars 
from Mr. J. Slevin, Tramways Engineer, Bradford-place, Wigan. 
March 27. 

OVERSEAS. 

CaLcuTta.—The Electric Supply Corporation invite tenders 
for electric plant as per specification, to be obtained of Mr. 
F. R. Reeves, Secretary, Salisbury House, London- Wall. April 6. 

JOHANNESBURG.— Tenders are invited by the Rand Water 
Board, Johannesburg, for the supply of high lift centrifugal 
pumps, generating and condenser sets, transformers, poles, 
insulators, copper wire, etc., and about 29,500 ft. of 16 in. and 
29,500 ft. of 18 in. steel pipes and specials. Sealed tenders are to 
be sent to the Secretary, Rand Water Board, Corner House, 
Johannesburg. Early delivery and (where this is to be done by 
the contractor) erection are urgently desired of all materials and 
plant to be supplied and erected. It is practically necessary for 
tenderers to have local representatives. A copy of the specifica- 
tion, together with drawings, may be seen by British contractors 
at the Commercial Intelligence Branch of the Board of Trade, 
13, Basinghall-street, London, E.C. Date, April 3. 

MELBOURNE.— Tenders are invited by the municipal authori- 
ties of Melbourne for the supply of & battery of accumulators 
with boosters and switchboards. Sealed tenders, marked '* Tender 
for Electricity Works," are to be sent to the Agents to the 
Melbourne Council, Messrs. Mellwraith, McEacharn & Company, 
Billiter-square Buildings, London, E.C. A deposit of 2195 of the 
value of the offer will be required with each tender, to be in- 
creased by the successful tenderer to 595 of the accepted contract 

rice. Copies of the specification and drawings may be obtained 
E Messrs. McIlwraith, McEacharn & Company, at the above 
address, on payment of £1 ls., returnable upon receipt of a 
bona fide tender. May 8. 

MELBOURNE.—Tenders are invited by the Deputy Postmaster- 
General, Melbourne, as follows :—1(1) For the supply of telegraph 
and telephone materia] (Schedule No. 460). (2) For the supply of 
5,000 jointing sleeves for use with galvanised iron line wire, 
weighing 100 lbs. per mile (Schedule No. 437). (3) For the supply 
of 175 miles of lead covered, paper insulated, telephone cable, and 
717,000 paper sleeves (Schedule No. 466). (4) For the supply of 
two or three light commercial type, petrol-driven motor cars 
(Schedule No. 455). A deposit of 5% on the first £1,000, and of 
2195 on the amount above that sum, will be required with each 
tender. Local representation is necessary. For copies of the 
specifications and forms of tender in regard to each of the 
foregoing contracts, application should be made to the High Com- 
missioner in London for the Commonwealth of Australia, 72, 
Victoria-street, S.W., where also preliminary deposits may be 
paid. Dates (1), April 19; (2, 3 and 4), April 25. 

MELBOURNE.—Tenders are invited by the Postmaster- 
General’s Department for the supply and installation at Post 
Office, Geelong, of: (a) Twelve sections of a branching multiple 
magneto lamp-signalling switchboard, together with all associ- 
ated apparatus, as per schedule No. 364; or (b) one automatic 
or semi-automatic switchboard, together with all associated 
apparatus and subscribers' instruments. July 25. 

SoutH AUsTRALIA.—For the Postmaster-General’s Depart- 
ment : (1) For the Adelaide General Post Office, 5 motor genera- 
tors and one switchboard; (2) three sections of switchboard, 
common battery, multiple and other equipment, to increase 
capacity from 3,840 to 5,760 lines. Date: (1), April 19; (2), 
June 14. i 

VicTORIA.—Postmaster-General's Department: (1) For the 

Bendigo Post Office, 11 sections of a branching, multiple-magneto 
lamp-signalling switchboard; 10,000 telephone protectors ; 
(2) 10$ miles of telephone cable, lead covered, paper insulated ; 
(3) for the Ballarat Post Office, 12 sections of a branching, 
multiple-magneto lamp-signalling switchboard. ^ Particulars 
of the Commonwealth Offices, Victoria-street, Westminster. 
Date: (1), March 7; (2), April 4; (3), June 14. 
—. WESTERN AUSTRALIA.—For the Postmaster-General’s Depart- 
ment: Supply and delivery of one common battery switchboard 
for the Perth Central Exchange, consisting of two junction 
seven subscribers’, four-end, two-cable turning and two-cable 
storing sections, together with all necessary frame racks, power 
plant, and all associated apparatus. Particulars of the High 
Commissioner, London. April 18. 


TENDERS ACCEPTED. 
HOME. 


ABERDEEN.—1,000 kw. continuous-current turbo-generator 
for the Corporation. Messrs. Willans & Robinson, Ltd., Rugby, 
£4,726. 


cui ete cess! xij ii ok Sk 


IQTI. 


Bacur.—Electrical distribution cables extension for Town 
Council. Messrs. Glover & Company, Ltd. 

BARNES.—000-750 kw. steam dynamo for Urban District 
Council, General Electric Company, Ltd., £2,627. Surface con- 
denser motor-driven air and circulating pumps and piping, 
Messrs. W. Allen, Sens & Company, Ltd., Bedford, £1,370. 

BLACKWALL.—Supply and laying of 700 yards of cable, supply 
and fixing of link boxes in Blackwall Tunnel, for London Count y 
Council, W. T. Henley's Telegraph Works, Ltd., £136 11s. 8d. 

BuRNLEY.—1,500 kw. turbo-generator for Electricity Depart- 
ment of the Corporation, the British Westinghouse Company, 
Ltd. 

CoLcHESTER.— Ordinary and prepayment electricity meters 
for Borough Council, Messrs. Venner (i Company, Old Queen- 
Street, Westminster. 

CoTHERSTONE.—Suction gas plant and machinery for power 
station, National Gas Engine Company, Ltd., Ashton-under- 
Lyne, £481 18s. 

EDINBURGH.—Cooling towers at Town Council's Dewar-place 
electric lighting station, Motherwel Bridge Company, Ltd. 
£18,000. 

HAMMERSMITH.—Supply of lamps for the Borough Council for 
the current year, the General Electric Company, Ltd.'s Osram 
lamps, after severe testing of all known makes. 

P PEPEE E accessories for Borough Council, 
General Electric Company, Ltd., £31 ; metal filaments, General 
Electric Company, Ltd., £586. 

IstiNGTON.—145,000 flame carbons for Electricity Depart- 
ment of Borough Council. Messrs. Geipel & Company. 

JOHANNESBURG.—The date for tenders invited by the Rand 
Water Board for electrical material, centrifugal pumps, steel 
pipes, etc., has been extended to April 3. 

LoUGHBOROUGH.—Two 350 kw. turbo-dynamos for Electrical 
Department of the Corporation. The Brush Electrical Engineer- 
ing Company, Ltd., £1,368. 

PLyMmMovuTH.—Electrical supplies for the Corporation :— 
Cables, British Insulated and Helsby Cables, Ltd., £91 ; carbons, 
Messrs. Crompton & Company, £3 16s. 6d. per 1,000 ft. ; house 
meters, Messrs. Ferranti, Ltd. ; transformers, British Electric 
Transformer Company, Ltd., (a) average per kw. £1 14s., (b) 
average per kw. £1 13s. 114d. 


SHOREDITCH.—Lead sheathed and paper insulated cable, 3}. 


miles, 1 in., £1,170 per mile; 1 mile :5 in., £640 per mile; } 
mile, :33 in., £442 per mile; 2 miles, 19/14, £149 per mile; 1 
mile, 19/16, £106 per mile; 2 miles, 7/16, £58 per mile—Messrs. 
Siemens Bros. & Company, Ltd. 

TAUNTON,—Switchgear for reconstruction of main switch- 
board for Electricity Department of Town Council: 17 auto- 
matic oil-break switches, with trip coils and gear, the British 
Thomson-Houston Company, Ltd., £56 14s. 9d.; 10 non- 
automatic oil-break switches, the British Thomson-Houston 
Company, Ltd., £25 15s. ; nine instrument transformers, Messrs. 
Johnson & Phillips, Ltd., £1 1s. each. 

TuNBRIDGE WELLS.—Four 50 kw. transformers for Elec- 
tricity Department of the Council, British Electric Transformer 
Company, Ltd. 

VANCOUVER, B.C.—Supply of 240 volt central station set with 
auxiliary plant, the '* D. P." Battery Company, Ltd., of Bake- 
well, Derbyshire. 

WHITEHAVEN.—Supply of ampere meters for the current 
year for the Corporation, the Bastian Meter Company, Ltd., 
Kentish Town. ` 


OVERSEAS. 


MELBOURNE.—Electrical stores, etc., for Postmaster-General 
of the Commonwealth of Australia :—Osram a-d Robertson 
lamps, General Electric Company, Ltd., Sydney, £128; cables, 
wires and paper sleeves, W. T. Henley’s Telegraph Works Com- 
pany, Ltd., Melbourne, £14,280 ; insulators, British and Foreign 
Indent Company, £167; switches, J. A. Newton & Company 
Proprietary, Ltd., £137; piping, J. Danks & Son Proprietary, 
Ltd., £561; counters, fuses, plugs, etc., India Rubber, Gutta 
Percha and Telegraph Works Company, Ltd., £539. : 

West HaM.—Electrical supplies for Electrical Department of 
the Borough Council :—A.C. house-service wattmeters, British 
Thomson-Houston Company, 5 and 10 amp. ; General Electric 
Company, 25 and 50 amp.; British Westinghouse Company 
80 amp.; single-phase a.c. motors (semi-enclosed), Fuller 
Electrica] Company ; two-phase a.c. motors (open), British 
Westinghouse Company ; india-rubber covered wires and cables 
(non-Association grade), Armorduct Manufacturing Company ; 
india-rubber covered wires and cables (Association grade) and 
tlexible wire, Pirelli & Company; paper-insulated cables, 
British Insulated and Helsby Cables, Ltd. ; electrical fittings 
and accessories, Davies, Kent & Stewart; J. H. Tucker & 
Company; Baxter & Caunter; Electrical Company; Falk, 
Stadelmann & Company; Feld Bros. & Company; General 
Electric Company ; British Insulated and Helsby Cables, Ltd. ; 
Evered & Company ; Siemens Bros. Dynamo Works, Ltd. 

WHITEHAVEN.—Jlectricity meters for Electrical Department 
of the Corporation, 3-amp. meters, the Bastian Meter Company, 
Ltd.; prepayment meters, Messrs. Chamberlain & Hookham, 
Ltd. 
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OPENINGS FOR TRADE. 


Plant, Wiring, Fittings, Accessories, etc. 


Aberystwyth: Welsh National Library, to cost £50,000. 

Aldershot : Secondary School for Urban District Council, to 
cost £8,500. 

Ashburton: Enlargement of Grammar School for Devon 
County Council, to cost £2,750. 

Aylsham : Boiler-house, laundry, ete., for the Guardians. 

Bangor: Intirmary for the Guardians. 

Beccles: New Secondary School for East Suffolk County 
Council. 

Boscombe : Extension of Sanitary Hospital for Bournemouth 
Corporation, to cost £7,900. 

Bridgwater : Court-house and Police Station for Town Council, 
to cost £7,350. 

Broadstairs : New School for Kent County Council. 

Bristol: King Edward Memorial Surgical Infirmary, to cost 

70,000, 

Bridlington: New laundry for the Guardians. 

Carnarvon: The Guardians have decided to erect a new 
hospital at the Carnarvon Workhouse. 

Cross Keys (Mon.): New Primitive Methodist Schools, to cost 
£1,800. 

Caister: Infants’ School for Norfolk County Council. 

Cowes, East: New School for Isle of Wight County Council, 
to cost £4,000. 

Darlington : Extensions to Post Office, to cost, approximately, 
£10,000. 

Denny: Messrs, Cruickshank & Company, Ltd., are about 
to erect extensive steel works as an extension of their iron 
works. 

Durham: New School for epileptic and mentally deficient 
children, to cost £12,000. 

Fareham: Drill Hall for Hants Territorial Force Association, 
to cost £1,500. 

Glasgow: Entertainment Section of Kelvingrove Exhibition, 
£30,000, 

Hainault: Garden suburb for Hainault Garden City Estates, 
Ltd. 

Higher Bebington: School for Cheshire County Council 
Education Committee. 

Hyde: New police buildings, to cost £5,000. 

Ilkeston : New Elementary School for Education Committee. 

Llangollen: Extensions to County School for Denbighshire 
Education Committee, to cost £4,000, approximately. 

Maidstone: Extension of West Kent Hospital. to cost £11,000 

Manchester: Extension to Museum Buildings, to cost £10,000. 

Melton: New Asylum Chapel for Suffolk County Council, to 
cost £3,300. approximately. 

Northallerton: The North-Eastern Railway are proposing to 
extend and practically rebuild their station. 

Oxford: New City Offices for Town Council, to cost £9,500, 
approximately. 

Penistone: New Library for Penistone Free Library Com- 
mittee. 

Richmond: Drill Hall for the Army Council in the Old Deer 
Park. 

Tottenham: New School on the London County Council's 
White Hart-lane Housing Estate. 
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. LEGAL INTELLIGENCE. 
The Stud System of Electric Traction. 


The Master of the Rolls gave judgment in the Court of Appeal 
on Monday in the case in which Nir John Benn appealed from 
the verdict of a jury and a judgment by Mr. Justice Ridley in 
an action in which the “ G.B. " Surface Contact Company and 
Mr. Bedell, the inventor of the system, claimed damages from 
the appellant for alleged slander and libel. ‘The jury had found 
for the plaintiffs with £12,000 damages. 

At the close of their arguments the Master of the Rolls, 
accepting for the purposes of the judgment the view of the jury 
that Sir John Benn's statements were inaccurate, intemperate, 
and tainted by political prejudice, said it was the duty of the 
Court to consider whether the worde were capable of bearing 
a defamatory meaning in the sense of à personal imputation 
upon the plaintiffs, either upon their character or upon the 
mode in which their business was carried on. The London 
County Council were minded to try a stud system of electric 
traction which was in successful operation at Lincoln and had 
the great merit of cheapness. They obtained a licence from the 
plaintiff Griffiths to use the patents by which the " G.B.” 
system was protected. Griffiths supplied the parts, but he did 
not do the work of installation. This was undertaken by the 
London County Council, and there is at least some ground for 
the belief of the plaintiffs that the defects admittedly found 
in the Mile-end-road were due to the action of the officials of 
the London County Council. Live studs in considerable numbers 
led to accidents, and the system was abandoned. Meanwhile 
the stud system on the one hand and the conduit system on 
the other hand became, strange to say, identified with the 
Moderate Party and the Progressive Party. And Sir John Benn 
took & violent part in the controversy and wrote and uttered 
the alleged libels and slanders. His Lordship continued: “I 
cannot find any statement or suggestion (a) that Griffiths is 
laying down the ‘jerry built tramways’; (b) that any work- 
manship on his part is defective or inadequate; (c) that he 
fills any other position than that of a patentee receiving royalties 
—a thing which somehow or other excites the wrath of Sir John 
Benn. There is a violent, and, as the jury have found, an un- 
justifiable, attack upon the “ G.B. " system—an attack which 
has not been proved to have caused any special damage. It 
seems to me extravagant to argue that an attack upon the 
system must be regarded as an implication upon the owner of 
the patents who supplies the parts and licenses the use of the 
system. I think it right to add that even if I had held that the 
words were capable of a defamatory meaning as applied to 
Griffiths, I should not have held the same as to Bedell. He is 
simply a skilled electrician and inventor, and employed by 
Griffiths as manager, his remuneration being partly by a share 
of profits. In my opinion the appeal must be allowed, and 
judgment must be entered for the defendant with costa here 
and below." 

The Lords Justices also delivered judgment to the same effect, 
allowing the appeal. 
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The directors of the Metropolitan Electric Tramways, 
Ltd., recommend a dividend of 54% on the ordinary share 
capital for the year 1910. 


OF ALI KINDS 


Sickness, Employer's Liability, Third Party, Motor Car, Lift, Burglary, Glass and Fidelity Guarantee Risks 


INSURED 


AGAINST BY THE 


RAIL WAT PASSENGERS AaSSUNRAN on oO. " 


NORTH BRITISH 
Capital (fully subscribed) £1,000,000. 
CHIEF OFFICE IN CANADA: BAY ST., TORONTO. 


THE SHARES OF WHICH ARE VESTED IN THE 
AND MERCANTILE 

Paid up £200,000. 

O63, OORNEAILżL, LONDON. 


INSURANCE COMPANY. 
Claims paid over £6,000,000. 


Arthur Worley, Secretary. 


KAYE'S LATEST PATENT SERRATED STEEL 


SEAMLESS OIL CAN 


Bole Makers 


JOSH. KAYE & SONS, Ltd., 
Look Works, LEEDS. 
And 93, High Holborn, London, W.C. 


CABLES. 


FITTED WITH 

New Patent Thumb Button and 
Patent Seamiess Spout. 

Aise in Copper or Brase for 


Electrical Purposes. 


Contractors to H.M. Navy, War Department, Home 
Office and In ian State Railways. 


WANTED TO PURCHASE. 
Second-hand and Surp us Stocks of 


ELECTRIC CABLES AND WIRES 


Of every description and size. 


A. YEREY & CO. DOVER. 
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Weekly Digest of Electrical Patents. 
Specially compiled for the “ Electrical Engineer." 
TELE Electric Controllers. Electro-Magnetie Circult Breakers. 


3098.—1910. J. G. Cuitps AND T. S. Hinr, West Hampstead. 
In this solenoid operated controller balance weights are 
provided which balance the weight of the core and leave 
the magnetic attraction almost wholly available for exerting 
the contact making pressure. For three-phase works the 
contacts are arranged on the faces of a triangular prism 
and co-operate with spring contacts correspondingly 
supported on the solenoid armature. 


Electric Regulating Device. 


20957.—1910. SOCIETE ANONYME ATETIERS H. CuENon, 
Chatelaine The regulator has a member, controlled by a 
constant system, which actuates a distributing member 
which displaces a slide valve by means of which a driving 
piece is controlled. A special contrivance prevents over 
regulation of the system. | 
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Electro Magnetically Operated Switches. 


22842.—1910. E. ScHATTNER, ELECTRICAL APPILANCE CoNPANY? 
Battersea. The solenoidally operated motor starter has a 
main switch member and a resistance controlling member 
arranged and interconnected so that operation of the 
resistance controlling member is dependent on the prior 
operation of the main switch. 


Continuous Current Dynamo Machine. 


93167.—1910. F. Krupp, A.G., Berlin. This machine has 
an auxiliary winding on the magnet frame fed from a 
| source of alternating current. ‘The arrangement of the 
winding is such that the flow of lines of force produced by 
the alternating current is closed in the main inside the 
magnet frame without entering the space destined for the 
reception of the armature. The source of alternating current 
is of such strength that the alternating current flowing in 
the auxiliary winding is capable of completely preventing 
the production of residual magnetism in the magnet frame. 


Electric Meter System. 


3294. —1010. H. W. HaNpcocks AND A. H. Dykes, West- 

E minster. In this supply distributing system the meters are 

| controlled by currents superimposed on the ordinary 

f ` current in the supply cables and are arranged in such a 

~ way that they can be caused at the will of the supplier to 

register the whole or any desired portion of the electrical 
energy supplied to a consumer. 


Brushes for Dynamo Electric Machines. 


3336.—1910. GENERAL ELECTRIC Company, Schenectady. 
These brushes are manufactured from a mixture of lamp- 
black, coke and graphite with a pitch binder. The mixture 
is baked at a temperature of from 400° to 600° C., then 
impregnated with pitch and finally fired at a temperature 
of about 1,400° C. j 


Arc Lamp Suspension. 


3361.—1910. C. R. WILLIAMS AND J. STEVENSON, Glasgow. 
This apparatus for automatically mechanically suspending 
an arc lamp has side hooks so mounted as to freely oscillate 
on a pivot fixed to a lower flange and guided by inclined 
edges attached to a fixed upper flange which guides and 
throws the supporting hook over and free of its support, 
according as the lower flange is raised or lowered. 


Magazine Arc Lamps. 


4885.—1910. JOHNSON AND PHILLIPS, LTD., AND J. BROCKIE, 
London, E.C. The carbon magazines have each two com- 
partments from which the carbons are fed alternately. 
The arrangement is such that as the burning carbons cease 
to be fed forwards another pair of carbons is brought by 
the feeding mechanism into a position that causes the arc 
to automatically transfer itself to the second pair of carbons 
without any lateral movement of the magazines or move- 
ment of the arc. 


Controlling Device for Electric Motors. 


6535.—1910. T. BanNanD AND G. C. Epwarps, Toronto. 
This controlling device comprises a pair of panels, field and 
armature contacts arranged inside the panels and adjustable 
resistances connected thereto. A vertically adjustable 
plunger is supported at the bottom of the panels when in 
operative position, Contacts secured to the plunger co-act 
with the field and armature resistance contacts. Solenoids 
and plungers raise or release the main plunger, A dashpot 
cushion at the bottom of the plunger ensures the gradual 
descension uf the plunger when it is released, 


8225.—1910. CurtLER HamMMER MANUFACTURING COMPANY, 
Milwaukee. The circuit breaker is controlled by an electro- 
magnetic winding device which moves the circuit breaker 
to and fro and also holds it in closed position. The winding 
is arranged in parallel with the circuit through the circuit 
breaker and has an overioad switch in series with it attached 
to the core of an overload coil arranged in the main circuit. 
A retaining coil is provided in parallel to the circuit through 
the winding and switch for the purpose of holding the switch 
in its open position after the main circuit has been opened. 


Electric Plug Connections. 


8977.-—1910. R. H. Davis AND SIEBE, GORMAN & COMPANY, 
London, E.C. The plug piece has an annular projection 
which encloses the contact pins and is dosigned to make 
contact with a packing ring on the socket piece which has 
a recess for the projection and a receiver for the contact 

ins. 
r Polyphase Electric Machines. 

10913.—1910. SIEMENS ScHUCKERTWERKE, (.m.b.H., Berlin. 
This invention refers to the automatic regulation of the 
power factor in the external circuits of polyphase electric 
machines. The device used for adjusting the portion of 
the brushes for regulating the value of the power factor 
operates in dependence of some change in the condition 
of the machine brought about either as a result of the 
change of speed or load or to effect the change of speed 
or load. 

Armouring Electric Cables. 


11978.---1910. C. A. VANDERVELL, Acton Vale. This improved 
winding consists of a half round cross-section soft metal 
band which is helically wound round the cable with the 
convolutions slightly overlapping. This arrangement 
enables the cable to be bent without being exposed at the 
angles. 

Electric Welding Process. 


14859.—1910. E. Presser, Berlin. In this process for electric 
welding a continuous current condenser is used which is 
connected to the welding circuit and continually charged 
and discharged by means of a suitable current changer. 


Electric Furnaces. 


15176.—1910. J. THompson, New York. The resister through 
which the current is passed for generating the heat for 
the furnace is built up of interlocked sections enclosed in a 
sheath and supported at the ends wnich rest in the re- 
fractory lining of the melting chamber. A further patent 
(15168.-—1910) provides for tne arrangement of wedge- 
shaped sections arranged to form a flat without being 
interlocked. 

Control of Electric Motors. 


15420.—1910. ALLGEMEINE ELEKTRICITATS GESELLSCHAFT, 
Berlin. This controlling device comprises a starting and 
reversing switch operated by stops on the moving element 
of the machine and so arranged that the motor connections 
are reversed and a limited current is supplied to the motor 
before reversal of the motion of the motor. The current is 
increased after being reversed. 


Combined Fuse Box and Switch for Electric Circuits. 


19930. —1910. P. DRusEIDT, Remscheid. This fuse box has 
a cartridge fuse holder provided with a separate removable 
cap and containing a switch action for connecting and 
disconnecting the ends of the conductors without removing 
the cap. 

Electricity Meter. 


20446.—1910. | ALLGEMEINE ELECTRIKITATS GESELLSCHAFT, 
Berlin. This meter for measuring maximum consumption 
has a set of registering strips which are arranged under 
&n indicating point through an angle corresponding to the 
highest consumption of energy. The pressure of the point 
against the registering disc is mechanically effected through 
the removal and replacing of a closing cap so that regis- 
tration immediately followa. 


Magnetic Separators. 


21031.—1910. M. RuTHENBURG, Kingsway, W.C. This separa- 
tor consists of & drum of non-magnetic material which 
can be revolved by any convenient mechanism and which 
passes through the gap between the edges of two straight 
internal poles surrounded by coils. The drum is mounted 
eccentrically with regard to the lower pole so that the 
magnetic material passes over the pole with the drum 
whilst the non-magnetic material moves against the direction 
of rotation of the drum and falls down on the other side. 
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Ts fused wire phantom continues to haunt the elec- 

trician. There was a fire one day last week at a house 
in Eastern-terrace, Brighton, and it was promptly put 
down to “‘ the fusing of an electric heating stove." When 
an investigation came to be made, however, the “ electric 
heating stove " turned out to be a methvlated spirit stove, 
and the “ fusing " proved to be the ignition of the spirit 
owing to the upsetting of the apparatus. 


F there is one Government official more favoured 
than any other in respect of the material wherewith 

to compile his annual report, he is surely to be found in the 
person of the Comptroller-General of Patents. "With the 
product at his elbow of the infinite ramifications of the 


. inventive mind, he should be able to produce a blue-book 


every spring, which would outrival in interest the finest 
novel ever written. But he doesn't. The twenty-eighth 
report of his department which has been issued this week 
is a monument of lost opportunities. It is all bread and no 
sack, or at anv rate only a miserably small quantity of it. 
He tells us that the subject of locomotion is undoubtedly 
the most prolific source of invention, “ particularly now 
that aviation may fairly claim to be considered as part 
of it," but he is sadly lacking in the matter of details. 
Of the developments of the year he says, “ inventions re- 
lating to wheels for vehicles appear to be the most striking 
feature," but beyond a timorous reference to clutches to 
facilitate the starting of motor-cycles, he throws no light 
on the essence of this or any other subject. He certainly 
tells us that much attention has been directed to the 
subject of automatic or semi-automatic telephone ex- 
changes, and expresses the view that it seems probable 
that the time has now arrived “ when such methods will 
be employed on a larger scale than in the small private 
exchanges to which they have so far been confined in this 
country," but with that hint he leaves the subject in order 
to deal in an equally fragmentary and unsatisfactory 
manner with automatic pocket cigarette lighters, tobacco 
cartridges, and synthetic rubber. Of the many remarkable 
developments in the electrical field during the past year 
he has not one word to say. 

From the statistical tables accompanying the report 
we learn that while the number of applications for patenta 
was 30,388, as against 30,603 in the previous year, and 
23,924 ten years ago, the number of patents actually 
sealed was 16,269, a total which was exceeded both in 
1907 and in 1908, and compares with 13,170 ten years 
ago. We also learn, which is of more specific interest to 
British manufacturers, that the number of applications 
under Section 27 of the Act of 1907—the section which 
invests the Coniptroller-General with authority, at any 
time after four years from the date of a patent, to revoke it 
on the ground that the patented article or process is 
manufactured or carried on exclusively outside the United 
Kingdom—-was only six, of which three were subsequently 
abandoned, one was dismissed, one is still pending, and the 
sixth resulted in the revocation of the patent. [n the first 
two years of the working of the new Act there were seventy- 
three applications under this section, but in only seventeen 
instances was a patent revoked, and up to the date of the 
present report the total number of revocations has only 
increased to twenty-one; the reason, of course, being the 


opening of works in England bv foreign firms whose patents 
would otherwise be invalid in this country. The total number 
of firms thus established here as a direct result of Clause 27 
is now stated to be sixty-one, and the outlay they have 
in the aggregate incurred in putting up factories, large 
and small, employing a total of about 8,500 operators, 
is estimated at a little over a million sterling. Among these 
new industries metallic filament lamps occupy a prominent 
position. 


hoe to the “ Railway Magazine," the London, 
Brighton and South Coast electrification scheme has 
gone a great deal further than was recently announced in 
these columns, the transformation of the company's 
whole svstem of 479 miles having been definitely decided 
upon. This, observes the “ Railway Magazine,” will be 
the largest installation of the kind witnessed in the United 
Kingdom, but the experiment is fully justified by the re- 
markable success which has attended the introduction of 
electric working upon the South London line of the sanie 
railway, where the competition of tramways no longer 
has any effect upon the company’s traffic receipts. Results 
still more encouraging are anticipated from the further 
electrification between Battersea Park, the Crvstal Palace, 
and Peckham, which is to be completed early in May. 
Preliminary work upon the larger project began six months 
ago, under the direction of Mr. Philip Dawson, the com- 
pany's consulting electrical engineer, and, although nearly 
two years may elapse before the contracts can be let, it is 
understood that there will be no difficulty in arranging 
for the running of electric trains over every section of the 
railway during the year 1916. 
[EAS HERE in this issue will be found an abstract 
of a paper on trunk line electrification from an 
American point of view, which derives especial interest 
from the Brighton Railway decision. The author, it will 
be noted, is a strong advocate of the three-phase system, 
but European experience is all in favour of the single- 
phase, and the considerations set forth in Mr. Philip 
Dawson's paper, printed in our last issue, seem to afford 
ample justification for the adoption of this policy. Mean- 
while it is interesting to note that the Pennsylvania Railroad 
has just ordered from the Westinghouse Electric and 
Manufacturing Company nine more of the most powerful 
electric locomotives in the world. These will aggregate 
something like forty thousand horse-power, and will bring 
the Pennsylvania's electric fleet up to thirty-three. This 
type of locomotive, which was recently described in detail 
in our columns, is a direct-current, six hundred volt 
articulated machine of double cab design, each half carrying 
its own motor and complete equipment and the two 
halves being coupled together at their driving- wheel ends. 
The frames, driving wheels and trucks of the running gear 
are similar in general character to those of the “ American 
Type " steam locomotive. The coupled ends are fitted with 
permanent couplings of twin drawbars and friction draft 
gears, so arranged that the leading half serves as a leading 
truck and the other half as a trailer in whichever direction 
the locomotive may be moving. Each cab is complete with 
automatic and straight air brake equipment, apparatus 
for train lighting, electric headlights, pneumatically- 
operated whistle and sand distributors; as well as its 
motor, unit switches and master. controller./ The machines 
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are so arranged that if one motor is cut out the entire 
machine can be operated from either cab with the 
remaining motor, and the halves are interchangeable. 
The unit switch field control permits two or more 
locomotives to be couple together and all to be 
operated from either end of any one cab, and affords 
flexibility of speed regulation, and it gives two additional 
running notches, while at the same time economising power 
consumption during acceleration. The weight of each 
locomotive complete is 156 tons, the weight on drivers 
being 200,000 1b. The weight on each driving axle is 
50,000 Ib., and on each bogie truck 57,000 Ib. The total 
length of each locomotive is one inch short of sixty-five feet, 
and the rigid wheel base of each half is eighty-six inches. 
The tractive effort of each locomotive is sixty thousand 
pounds and the maximum drawbar pull seventy-nine 
thousand two hundred pounds. 
FTER having submitted for more than half a century 
to the operation of being wound up three times 
& week by two burly British workmen, Big Ben has at 
last succumbed. An electric motor is now in course of 
installation in the winding room of the famous clock-tower 
and next week and thereafter will be in regular use for the 
performance of this important duty. 


— ——— HÀ — 


8E Skipton Guardians have been discussing the 

advisability of erecting a new boiler at their work- 
house in order to serve the double purpose of heating the 
building and generating electricity in order to provide for 
the institution a better lighting system at a cheaper rate 
than that now supplied by gas. The Guardians are to be 
commended for their enterprise, but in respect to one of 
the points raised we may urge them to make a little further 
inquiry when they meet five weeks hence to come to a 
final decision on the scheme. Replying to one of the 
Guardians, Mr. G. S. Green urged that there would be no 
need to employ a special man tolook after operations when 
the project is carried out. '' There is no really expert 
work," he said, "attached to an electricity plant "— 
nothing, indeed, that could not be seen to by the Guardian's 
* handy-man," who, apparently, combines with distinction 
the occupation of gardener with those of gas-fitter, carman, 
carpenter, plumber and painter. It would certainly be 
very hard lines if he could not be turned on to act as 
electrical engineer in his spare time, but all the same, we 
would counsel the Guardians not to assume too hastily 
that there is a sort of natural sympathy between rhubarb 
and rheostats. 


NNOUNCEMENT is made that the concession for the 
establishment of a telephone system for Constantinople 
has been awarded to Mr. Herbert Laws Webb as 
representing an international syndicate in which British 
capital is largely concerned. The project was first laid 
before the Porte by Mr. Webb some two years and a half 
ago, the combination behind the scheme then including 
the British Insulated and Helsby Cables, Limited, some 
directors and officials of the National Telephone Company, 
the Western Electric Company of Chicago, and the French 
Thomson-Houston Company. But, at that period 
the disturbed condition of the country was prejudicial 
to any concession being then granted for a commercial 
enterprise of this character, and it was not until the end of 
1909 that the project was approved, subject to the consent 
of the Minister of Finance and the Commission appointed 
to deal with the subject. Before this, however, matters 
had reached the stage of inviting tenders, and tenders 
received from manufacturing concerns in Belgium, France, 
Germany, Sweden, and Great Britain to the number of 
fourteen. The fact that the tender of the syndicate repre- 
sented by Mr. Laws Webb was the one accepted must be 
regarded as a victory for British commercial interests, as 
although both American and French companies are members 
of the syndicate, both of these undertakings have works 
in this country, and British-made plant is likely to be 
largely employed in the installation of the system, 


di ied 


The scheme, it is announced. includes the provision 
of an exchange which will be initially equipped for 10,000 
subscribers, extending over an area of some 150 square 
miles, comprising the whole of the' city and suburbs, 
including Stamboul, Para and Galata, Scutari, and other 


places on both banks of the Bosphorus, as well as the — 


numerous resorts on the Sea of Marmora as far as San 
Stephano. The geographical character of the area covered 
bv the concession will involve the provision of submarine 
telephone cables across the Bosphorus, and the system will be 
somewhat unique as giving telephone communication 
between Europe and Asia. The estimate of capital required 
for the new undertaking is £250,000. Turkey has up to the 
present time been the only European country r.ot possessing 
a telephone system. The contract has, however, to be 
ratified by the Turkish Parliament as an option has been 
taken to purchase the system after it has been in operation 
forty vears. When this ratification has been secured an 
Ottoman company will be formed to work the concession. 


SOMEWHAT curious situation has arisen at Glasgow 
with regard to the assessment of the Corporation 
Tramways. Until two years ago the municipal assessments 
were imposed, in the usual way, on one-fourth of the sum 
appearing in the valuation roll, but since then the City 
Assessor has charged the tramways department on the full 
valuation. The sums thus paid were £15,294 in 1909, 
and £13,575 last year, and for the current year the demand 
is £12,514. Tn appealing to the Assessment Committee of 
the Corporation, it was pointed out that the sums paid in 
respect of the two previous years were paid under protest, 
but no appeal was entered as the tramways department 
apparently did not think it worth while raising the matter 
as their surplus was entirely in the hands of the Corpora- 
tion, to be applied to the relief of rates or otherwise, as 
thought fit. It was found, however, that in matters of 
comparison the Glasgow tramways were put in an invidious 
position in relation to other systems, and the department 
now urged that they were entitled to the deductions 
which Parliament already conceded to railways. The City 
Assessor, however, maintained that a tramway was not a 
railway and was therefore not entitled to the abatement. 
The Assessor added that the tramways department in the 
previous two years had paid, under protest, £28,870, and 
if they were successful in their present appeal, it would 
only be fair that this sum should be refunded to them. If, 
on the other hand, they were unsuccessful, the City Assessor 
presumed that the department would pay up the arrears 
from 1894 to 1907. which would amount to £101,328, plus 
interest. The appeal was dismissed ; that is to say, the 
department were unsuccessful. W hat is to happen with 
regard to the £101,328, plus interest ? 


T seems to us that the Beckenham Council has made 
a grave error in tactics in putting up the price of 
current a halfpenny per unit in order to meet the admittedly 
temporary fall in revenue owing to the economies effected 
by the use of metal filament lamps. Mr. Oliver, in moving 
the rejection of the report of the Electricity Committee 
embodying their recommendation, said very justly that 
inasmuch as the ratepayers would benefit in Beckenham 
as they had done in other districts, by substantial alloca- 
tions in relief of rates when the undertaking was making 
a profit, they might fairly be asked to share in the present 
burden in view of future benefit; but to increase the price 
of current at a period when the new type of lamp was 
attracting so large a number of new consumers would 
simply have the effect of undoing all they had been striving 
to achieve to make the undertaking popular. “It is,” he 
said, “a policy of mistake, conceived in temerity and born 
in error, and bad business from every point of view.” 


Mr. Oliver found a warm supporter in Mr. Blake, who 
urged that when commercial men were dealing with a 
business which did not pay, one course was to put up the 
price, another was to reduce working expenses, and a 
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third was by paving attention to their business and prices, 
and making their prices competitive, to so see if they could 
increase the volume of trade, and in turning out a larger 
quantity do it more cheaply ; and this last was the plan 
he advocated, rather than that of adopting a proposal 
calculated to reduce instead of increasing the volume of 
business done. Another councillor, Mr. Dykes, urged a 
change in the method of charging, contending that under 
the existing system they, in effect, subsidised the large 
consumer and penalised the small consumer. What was 
needed was an alternative tariff to enable them to capture 
the consumer who only needed a small number of lamps. 
However, by nine votes to five the Council adopted the 
principle that the only way to sell more current was to 
raise the price, and there, for the time being, the matter ends. 


Dean a few weeks ago with the electric. railway 

interests of the United States, we set down their 
total capitalization at £900,000,000. In a special article 
in the " Times " Financial Supplement this week the total 
ie given as £936,546,300. Gross annual revenue was given 
as over £100,000.000; the “Times” assesses it at 
£115,000,000. It will be noted that our own figures erred, 
if at all, on the conservative side, and made due allowance 
for possible dupheations of capital here and there. With 
regard to earning capacity, 1t 1s Interesting to note that 
the “ Times” article states that in 1909 the systems in 
Boston, Baltimore, Chicago, Detroit, St. Louis, Phila- 
delphia, Pittsburg, Brooklyn, St. Paul, and Minneapolis 
all showed gross earnings above £1,200,000, and the per 
cent. gain over 1905 was 27:9, with a total, including New 
York, of £26,923,097. Some twenty smaller companies 
from 1905 to 1909 showed a gain of 30:894, and their total 
was £8,810,344, while no fewer than one hundred systems 
in 1909 had incomes over £200,000. The interesting fact 
emerges that “in nearly every instance the system in any 
given city 1s a monopoly being operated by a single com- 
pany. Chicago has two separate systems; so virtually 
has New York, and more may be coming, but the irresistible 
trend is toward consolidation with all the economies it 
implies, while under public regulation now enforced more 
vigorously there is no fear of over-capitalization or of 
unduly high rates of fare.” That “ irresistible trend ” has 
also been noted on this side of the Atlantic, and may yet 
develop further. 


HE Electric Supply Publicity Committee of this 
country finds an interesting parallel in the Berlin 
Office for Electrical Propaganda which has recently been 
established in the German capital with the object of 
disseminating knowledge of the manifold uses to which 
electricity may be put. In the matter of illumination 
special attention is being dirceted to “ the unwarrantable 
prejudice that has arisen from a mistaken idea that electric 
lighting is an expensive luxury,” and figures are given to 
show how well it compares with gas or any other medium. 
Its advantages in the matter of freedom from risk of fire 
or explosion, its general cleanliness and its strong claims 
from the point of view of health are also the subject of 
missionary work on a large scale which takes the form of 
articles in the newspapers, show-cards, inset-sheets, lectures 
and exhibitions. Subscribers to the Propaganda Office are 
given advice on matters of technical and other difficulties, 
supplied with information as to tariffs and kindred matters, 
and a record of electrical invention and progress is put at 
the disposal of members, who can also, if need arises, claim 
free legal services in case of litigation. 


H ISTORY as she is wrote: Reuter’s Telegram, Paris, 

March 25. “The wireless station at the Eiffel 
Tower to-day established direct communication with 
Glace Bay, Nova Scotia.” Reuters Telegram, Paris, 
March 27. “ The announcement that the wireless station 
at the Eiffel Tower established on Saturday direct com- 
munication with Glace Bay is totally unfounded.” How 
do these things get into the papers ? 
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PEAKING the other day at the annual meeting of the 
Wrexham Gas Company, the Chairman, Mr. J. 
Oswell Bury, declared the “company was the largest 
individual ratepayer in the borough; the time had 
certainly arrived when a protest should be made, and, if 
necessary, action taken, against what, having regard to the 
recent decision in the case of the Attorney-(General v.* 
Leicester Corporation, he described as an illegal action on 
the part of the Wrexham Corporation in selling and hiring 
electrical requisites, and taking shops for the display and 
sale of electrical fittings. It was decided,” he said, '* in 
that case that the Corporation had misinterpreted their 
powers, and had been carrying on a business in excess of 
them. We do not mind fair competition, even from Muni- 
cipal traders, but we do object very strongly to the line 
of competition adopted by the Wrexham Corporation in 
persistingly canvassing our customers in their desire to 
extend their electrical fittings business. During the past 
year seventeen incandescent lighted gas lamps in the 
Borough of Wrexham were transformed into electric lamps, 
and, in the opinion of the general public, the change from 
a briliant, cheap, and thoroughly reliable light to an 
inferior and erratic illuminant, has proved to be very 
unsatisfactory.” We fear that Mr. J. Oswell Bury is wrong 
alike in his facts and his deductions. Investigation shows 
that there has been no unfair competition and no improper 
canvassing ; while as to Mr. Bury's seventeen gas lamps 
which have been converted from a “ brilliant, cheap and 
thoroughly reliable light to an inferior and erratic illumi- 
nant," all that need be said is that in every street where 
the Corporation mains are laid, metal filaments have been 
installed, and nearly the whole of the arc lamps have been 
replaced by 1,000-watt tungstens. 
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The fact is, as Mr. Bury no doubt knows very well, 
Wrexham is in a somewhat peculiar position with regard 
to the extension of electric lighting among private con- 
sumers, inasmuch as there is not, or was not until very 
recently, a wiring or fitting contractor in the town, and 
the work has practically been thrust upon the Corporation's 
Electricity Department. The needs of consumers have to 
be looked after, and as there was no one else to do it, the 
Corporation had to take the work in hand, though. it was 
by no means to the taste of the department, which has 
always held that, providing a contractor is at hand, a 
central station engineer would do much better to leave 
wiring alone. Their view has been that the amount of petty 
detail in connection with a wiring department which would 
inevitably, in the case of a comparatively small under- 
taking, fall on the shoulders of the station engineer, in- 
volves more responsibility than he ought to incur if he is 
efficiently to superintend the work of his department. 
Since writing the above, our Wrexham correspondent 
informs us that a firm of contractors have taken a shop 
in the centre of the town for the joint purpose of exhibiting 
and selling electrical fittings and motor and cycle acces- 
sories. Perhaps Mr. J. Oswell Bury would like to make a 
protest and take legal action in this case also. It is curious 
that gas should make people so cantankerous. Perhaps 
it'8 the sulphur. 


The correspondent who is good enough to forward these 
details is also hardened enough to indite the following 
postscript: “I am told (but I do not vouch for it) that 
a few days after the meeting of his company, Mr. Oswell 
Bury received a postcard conveying the subjoined epic : 
‘Give a tear to the gas folks of Wrexham; What a shame 
for the Council to vex 'em ; What with selling and hiring, 
And fitting and wiring, They’ve got quite enough to perplex 
‘em.’” And our correspondent has the nerve to add: 
“ Now that an independent contractor has come upon the 
scene, perhaps there will be peace bet ween the Gras Company 
and the Council's Electricity Department; and as for the 
hatchet, they may Oswell Bury it!” 
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PROFESSIONAL PORTRAITS. 
NO. VIII.—Sebastian Ziani de Ferranti. 


Bv P. F. Morretay. 


The subject of our sketch, Mr. Sebastian Ziani de Fer- 
ranti, who has proved to be unquestionably one of the most 
precocious and most successful workers in the electrical 
field, was born at Liverpool, April 9, 1864. After following 
a course of studies at the Hampstead School, he was 
admitted to St. Augustine's College, Ramsgate, where he 
remained until the year 1879, when he graduated and 
immediately entered University College, London. There, 
he was the better enabled to develop the great bent he had 
shown for electrical investigations, and had the advantage 
of studying under such masters as Sir Oliver Lodge, Sir 
Alexander Kennedy, and Prof. Carey Foster. 

While at Ramsgate, Mr. de Ferranti, at the early age of 
14," sketched a dynamo which was thought so original that 
he was given the means of constructing it. Its armature 
was of cast iron, and at 2,000 revolutions it produced a 
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current equalling 3 to 4 amperes. He also designed other 
electrical apparatus and, during the 12 months which he 
passed at the University, he originated many new features 
especially in arc lamps, which were later on embodied into 
patents for different countries. : 

When 16 vears of age, he was found to be so far advanced 
that he was permitted by Mr. Sydney Bayness, the repre- 
sentative of Messrs. Crompton & Company, to work with 
the very capable men employed in establishing the electric 
lighting station at King's Cross, and from there he went to 
Woolwich, where Messrs. Siemens Bros. & Company were 
engaged manufacturing the submarine cable for the Mackay- 
Bennett Company. It was not long before he felt he had 
acquired sufficient preparatory knowledge in that particular 
line, and, eager as he was for advancement, he availed of an 
offer to erect and manage a lighting plant at Wolverhamp- 
ton, while, at the same time, working at and conducting the 
first known tests on the Faure secondary battery as well as 
important researches on electric furnaces for Sir William 
Siemens. 
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His indefatigable activity continued throughout the two 
years that followed, and, in July, 1882, when he was but 
18 years of age, he had formed a company to introduce his 
first patent. This was for a zig-zag armature which deve- 
loped greater power and gave five times more light than any 
other then known machine of the same weight ; it proved 
to be much like the one designed by Sir Wm. Thomson, 
Lord Kelvin, with whom he succeeded in subsequently 
making a joint royalty arrangement, after which 1t became 
known as the “ Thomson-Ferranti Alternator.” 

The new Ferranti machine naturally attracted much 
attention, and was fully described by the press everywhere, 
a correspondence through the “ Times " especially having 
made the apparatus very generally known. At the time of 
its installation for testing under one of the arches of the 
railway station at Cannon-street, the apparatus was driven 
by a Fowler semi-portable 16-horse engine developing at 
the flvwheel about 26 h.p. and driving, through the inter- 
vention of a countershaft, the machine at a speed of 1,900 
r.p.m., giving a mean velocity to the armature of about 
1,600 ft. per min. At pages 526-527 of ' Engineering," for 
December 1, 1882, from which we take the above figures, 
will be found a full description of this Thomson-Ferranti 
machine, embracing the following additional details : 
Resistance of armature, -0265 ohms; resistance of lamp 
circuit, 7735 ohms; total resistance, :8 ohms; E.M.F. in 
the main circuit, 125 volts; current in main circuit, 156 
amperes; resistance of lamps, each 31-5 ohms; current 
absorbed by each lamp, 1:3 amperes; E.M.F. taken by 
each lamp, 41 volts; weight of machine and exciter, about 
1,500 lbs. ; the number of Swan lamps per horse-power 
when (1) 300 are in circuit, is about 112, and (2) when 310 
are in circuit is about 12. 

All the other patents of Mr. de Ferranti for alternating 
and direct current generator motor, and arc lamp had been 
sold to the Hammond Electric Light & Power Supply 
Company, but as the latter had unfortunately to go into 
liquidation, sufficient capital was obtained to purchase all 
its assets, as well as to procure the additional machinery 
necessary for the proper development of the plant, and, 
early in 1884, the firm of S. Z. de Ferranti & Company was 
established in London, with works at Charterhouse-square. 
The progress of the new firm was very gratifying, the result 
as much of the extraordinarily good original work it pro- 
duced as of the popularity enjoyed by its manager and by 
the able staff he had contrived to get around him. Many 
were the appointments extended to the new manager, but 
none more flattering at this particular period than the one 
which was given him in 1886, just as he was turning his 
22nd year. This was the post of engineer to the Grosvenor 
Gallery Company, presided over by Sir Coutts Lindsay, in 
which the Gaulard-Gibbs system for lighting had been 
introduced three years previously. As the latter had proved 
unsatisfactory, Mr. de Ferranti was asked to remodel it. 
He replaced the series system by a parallel one and 
thoroughly changed the entire plant, finally running as 
many as 36,000 lamps supplied by current from machinery 
in the adjacent buildings. These at last proved to be 
insufficient for the great power then required and likely 
soon to be needed, and it was decided to occupy a site at 
Deptford which offered many advantages, notably in the 
facilities for supplying coal. There, all the heavy machinery 
was transferred, and within a short time there were added 
two 1,800 h.p. Ferranti alternators, which have since been 
continually working at the Deptford station of the London 
Electric Supply Company, successors to the original 
Grosvenor Gallery Company. 

The London Electric Supply Company, with a capital of 
1] million pounds sterling, was presided over by Lord 
Crawford of Balcarres, and its directorate included Mr. 
Francis Ince, a most distinguished lawyer who had already 
done much early engineering research work and who, with 
the other influential and wealthy members of the board, 
seconded very ably all of Mr. de Ferranti's efforts. The 
Deptford plant was, to the astonishment of almost all 
outsiders, intended to supply two million lamps and to 
work with machines of 10,000 h.p. with a 10,000 volt 
distributing system, and, after all the opposition it en- 
countered, as well as the doubt which engineers and others 
openly expressed as to its final success, it was enabled to 
regularly transmit the.10,000 volt, by February, 1891. Of 
all the active members. of) the )Company’s Board above 
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alluded to, the most loyal to Mr. de Ferranti proved to be 
Mr. Francis Ince, whose second daughter Mr. de Ferranti 
eventually married. 


It can be trulv said that the electric lighting, started from 
what was known as the Grosvenor Gallery station, was 
really the first commercial supply over a wide area in 
London. Mains were run overhead in a most substantial 
manner, and reached from the City in one direction, into 
Chelsea in the other direction, and from the Thames 
northwards to the borders of Hampstead. Some 36,000 
lamps were spread over this territory, and Mr. de Ferranti 
specially extended the lighting over this large area, in hopes 
that, when the powers came to be given, leave would be 
obtained to light all of the sections in which the company 
was already doing business. The commercial men connected 
with the concern failed, however, to realise this ideal, and 
the companv was given a much restricted area, wherein 
seven different companies were already competing. lt was 
this fact, much more than that of any electrical trouble, 
which prevented the Deptford undertaking eventually 
becoming of the great importance which Mr. de Ferranti 
originally hoped it would attain. The move to Deptford 
was entirely the result of his belief in the necessity to feed 
big cities with electricity. from some point well removed 
from the centre of population. The large generating station 
at Deptford was the outcome of this principle. At that 
time, there were no means of carrying out such an idea, and 
once Mr. de Ferranti had determined upon a pressure of 
10,000 volts it was necessary for him to design and for his 
company to make evervthing new that was required for 
carrying out the work. Furthermore, there were no insu- 
lating materials available for the construction of the mains 
and generators and other apparatus really suitable; the 
gear had all to be so designed that 1t could be made workable 
with the inadequate materials then existing, and con- 
structions were, therefore, used which were altogether 
different from those one would employ to-day, just on 
account of the want of suitable materials for carrying out 
such work as would now be done. 


In his address at the eighth annual dinner of the Post 
Office Engineering Department, Mr. de Ferranti made 
reference to some of the many difficulties he had met with 
while acting engineer of the London Electric Supply Com- 
pany, and told of an occurrence, in 1889, that is likely to 
surprise many and to amuse all who will now read of it : 
" [t was necessary," he said, “ to buy the best cables we 
could in order to transmit the 10,000 volt current to 
London, to be used there after transforming to a lower 
pressure and then distributed to customers. "There was, of 
course, very little experience in cable making at the time. 
We tried to get the best cable we could, and perhaps we 
were mistaken in the quality we had obtained. The result 
was, however, that we got, and laid, two concentric cables 
mostly along the South Eastern Railway from London 
Bridge and Charing Cross. Both turned out faulty, and for 
some reason or other the fault developed on the outer 
conductors. Furthermore, it was found that we could not 


transmit a current with a pressure of 10,000 volts on either: 


of these two cables, because in practice the insulation was 
insufficient from the inner to the outer conductor. Well, in 
order to overcome the difficulty we modified our system— 
we used a system which did not connect to earth, and we 
tried to get an equal POL difference between the inners 
and outers, making 2,500 volts, and so having a total 
pressure of 5,000, and we saw we should have to go on in 
this manner until we had new cables. Well, one day, we 
had not sufficient machinery in London, and therefore had 
to run from Deptford station, and one of those cables 
failed—even at the reduced pressure—about 4 o'clock. It 
was getting dark ; fortunately, it was not the worst time of 
the year, but in another hour and a half or so the hghts 
would have to be shut down in the West End. I do not know 
what name you would give it, but I determined to take the 
earth in my service. And, as we had very good earth 
connections in London, and good earth connections at 
Deptford—about 7 miles apart, I think the points were— 
I determined that we would run our supply that night upon 

a single conductor, bringing the current back through the 
sult Well, it 18 almost ‘forgotten now what happened, but 
] need hardly tell you that telegraph communication with 
the Continent was stopped. The papers said it was an 
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electrical storm which had stopped all communication 
between ourselves and the Continent as far as Rome. How 
far this was exactly true I do not know, but I admit that 
when we came to talk about the cause I knew what had 
happened—and the principal engineer of the Post Office 
knew. l| was very penitent, but said it was the result ot 
necessity, and would not occur again, and I think the public 
got no further on that occasion than an electrical storm as 
a detriment to the public service.” 

Mr. de Ferranti was last year chosen President of the 
Institution of Electrical Engineers, wherein his singularly 
great popularity is very hkely to ensure him a re-election. 
His inauguration took place at the first meeting held by the 
Institution in its new headquarters on the Thames Embank- 
ment, and he then made a very stirring address upon the 
centralisation of power, wherein he showed the future of 

electricity as a conserver of fuel supply by the possible 
displacing of all the other sources of power and heat. From 
this singularly interesting paper we can, to our regret, find 
space for but a few extracts bearing upon the all-electric 
plan which it would be well to keep before us : 

It appears that with a problem such as we are discussing 
it is fundamental that the energy in the coal should be 
converted at as few centres as possible into a form in which 
it is most generally applicable to all purposes without 
exception, and in which it is most easily applied to all our 
wants, and is at the same time, in a form in which it is most 
dificult to waste or use improperly. We are, therefore, 
forced to the conclusion that the only complete and final 
solution of the question is to be obtained by the conversion 
of the whole of the coal which we use for heat and power 
into electricity and the recovery of its by-products at a 
comparatively small number of great electricity producing 
stations. All of our wants in the way of light, power, heat. 
and chemical action would then be met by a supply of 
electricity distributed all over the country. It must, how- 
ever, be remeinbered that the distribution of energy in the 
form of electricity instead of coal can only be eflectively 
carried out when it can be done in such a way that it is 
available for all the purposes for which coal is now used, 
and this can only be the case when the conversion is effected 
at such an efficiency as will cause the electric energv 
delivered to represent a high percentage of the energy in 
the coal. Failing this, no scheme for conversion at the pit’s 
mouth and delivery of energy in the form of electricity 1s 
sound. There is also another controlling factor which must 
be satisfied in order to make this scheme possible. Both 
the conversion of the coal into electricity and the distribu- 
tion of the current must be effected at a low capital cost so 
as not to overburden the undertaking with capital charges. 

: Cheap electricity would greatly stimulate all 
manufacturing operations, which would in turn enable 
labour to be much better remunerated than at present, and 
to enjoy a much higher standard of comfort. The higher 
value of labour would, in its turn, stimulate inventiveness 
and the production of all sorts of labour-saving appliances 
which, with cheap electricity, would enable us to produce 
in the future under suitable market conditions at cheaper 
rates than at present, notwithstanding the better return 
that labour would obtain. What interests us most, 
perhaps, is the question of how long it is likely to be before 
the all-electric idea becomes possible. At present there is 
so much required to be done to make it workable in all its 
details that it seems as though its realisation would be long 
deferred. It must, however, be remembered that knowledge 
is continually being acquired which brings us nearer to its 
realisation, and that things engineering, and especially in 
electrical engineering, now move very rapidly. It may, 
therefore, come to pass that the all-electric idea, with its 
far-reaching changes and great benefits, will become an 
accomplished fact in the near future." 


Previous articles of this series appeared in the ELECTRICAL 
ENGINEER of the following dates:- Professor Nilvanus P. 
Thompson, December 23 ; Dr. John Ambrose Fleming, January 
20; Nir James Dewar, February 3; Dr. Gisbert Kapp, February 
10; Nir William Ramsay, February 24; Mr. W. D. Duddell, 
March 10; Dr. R. Mullineux Walmsley, March 17. 


The Manila Electric Railroad and Lighting Corporation, 
Ltd., announce a dividend of 119, for the quarter ending 
March 31. 
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Electricity Meters with Notes on Meter Testing.* 


By H. A. RATCLIFF AND. A. E. Moore. 
(Continued from page 314.) 


The best way of making the quadrature adjustment in 
induction meters is to test the meter with a lagging and a 
leading power factor, and also at unity, say, 0-5 lagging, 
unity, and 0-5 leading. When the meter has been adjusted 
until the error under these three conditions becomes 
approximately the same, the quadrature may be regarded 
a8 correct, although if checked with an indicating watt- 
meter of the dvnamometer type, it may be found that the 
meter has a slight creep when the wattmeter reads zero, 
the explanation of this being the error in the indicating 
wattmeter caused by the inductance of its pressure circuit. 
The term “ power factor" in the above is intended to 

watts 
volt-amperes ' 

Dynamometer meters are unsuitable for working off 
current transformers if intended to be used on circuits 
having very low power factors; because the error due to 
the inductance of the volt coils is intensified by the effect 
of the lead in the transformers. This error can, to a great 
extent, be corrected by means of eddy currents induced 
in suitable closed circuits or masses of metal, or even by 
shuntig the series coils, but the meter will only then be 
suitable for one particular frequency, and the accuracy 
- will be affected by changes in temperature and wave-form, 
etc. 

The temperature error in dynamometer is, as a rule, 
fairly high. The primary cause is the variation in resistance 
of the brake disc, and it is possible that this might be 
compensated for, to some extent, either by the use of 
resistance wire having a high positive temperature co- 
efficient in the pressure circuit, or perhaps a better method 
would be to shunt the series coils by a resistance having 
a negligible temperature co-efficient. 

POLYPHASE METERS. 

Polyphase meters are now extensively used for measuring 
the energy on three-phase circuits. Many of the so-called 
polyphase meters are only single-phase meters, and their 
measurement of the three-phase energy is based on one or 
more of the following assumptions :— 

(a) Sine waves of current and volts. 

(b) Exact balance of current on the three phases. 

(c) Exact equality of volts between the three phases. 

(d) Phase angle of exactly 120? between phase voltages 

and between phase currents. 

(e) The possibility of creating an artificial neutral or 

Star-point. 

(f) The possibility of obtaining a resultant current in 

phase with the voltage between phases. 

In practice the possibility of obtaining any of the above 
conditions is always open to considerable doubt, and the 
only reliable meters are those consisting of a combination 
of two or more single-phase elements, the construction and 
arrangement of the combination to be such as to admit of 
being “accurately tested on a single-phase circuit. 

The only reliable and satisfactory method of measuring 
the power in a three-wire three- -phase system under all 
conditions of load and power factor is the well-known two- 
wattmeter method, and the equivalent arrangement of 
two watt-hour meters is the most satisfactory ^inethod of 
measuring the total amount of electrical energy supplied 
to a three-phase three-wire system. On a four-wire system 
three meters are required, or, generally speaking, (n — 1) 
meters where n = number of wires. This rule is applicable 
to either a direct-current multi-wire system or to an 
alternating-current system with any number of phases, 
provided that the minimum number of wires be used. 

PERMANENT MAGNETS. 

There is no comparison between the use of permanent 

magnets in indicating instruments of the moving- -coil type | 
and in integrating meters. In indicating instruments the 
magnet is usually very long, the air-gap 1s extremely small, 
demagnetising influences are comparatively slight, and, 


represent the ratio 


* Abstract, of a paper read before the Institution of atitation-oP Electrical Engines Engineers, 
Victoria Embankment, March 23, 1911. 


further, the readings of the instruments are proportional 
to the magnet pole strength. But in the case of integrating 
meters the magnets are often very small, with a corres- 
pondingly reduced magnetomotive force; the local demag- 
netising influences are of considerable magnitude, and may 
at times even be abnormal; and the registrations of the 
meter are, as a rule, inversely proportional to the square 
of the pole-strength. Even well-designed magnets of good 
quality may have their action considerably nullified by 
the influences of stray magnetic fields, produced by the 
current in either the coils of the meters or in neighbouring 
conductors. 

It does not appear to be realised how intense may be 
the magnetic fields produced by the series coils of a meter 
in case of a short circuit or momentary overload, and con- 
sequently the means taken to shield the magnets from the 
effects of such fields are quite inadequate, and, in some 
cases, even help to concentrate the action of the stray fields 
on to the permanent magnets. If the condition of damaged 
meters removed “ off-circuit " is any criterion, there is no 
doubt that the overload tests usually specified are not to 
be regarded as the equivalent of actual service short- 
circuit conditions. 

It is frequently supposed that alternating meters are not 
affected by stray fields, and this would be true if the stray 
fields were unidirectional and the permanent magnets were 
efficiently shielded; but the fact must not be overlooked 
that alternating- -current meters and instruments may be 
affected by alternating magnetic fields in synchronism with 
their own self-induced fields. This effect is very noticeable 
on indicating instruments when the frequency of the stray 
field varies slightly from that produced by the current 
through the coils of the instrument itself. Under these 
conditions the pointer will swing over a portion of the scale 
with a periodicity equal to the difference between the 
periodicity of the superimposed fields. This effect must 
also be present in integrating meters under the same con- 
ditions, but, of course, is not observable. 

Ampere- -hour meters are not, as a rule, affected to the 
same extent as watt-hour meters, bv variation in the 
strength of the permanent magnets, since a reduction in 
the brake torque proportional to the square of the variation 
in the pole-strength 1s partly counterbalanced by a reduc- 
tion of the driving turque proportional to the variations 
in the pole-strength. "This, of course, does not apply to 
meters in which there are separate magnetic circuits for 
producing the driving and braking torques respectively. 

In contrast to the short magnets previously referred to, 
are the long magnets now used in the leading types of 
mercury motor ampere-hour meters. The advantages of 
having long brake magnets in alternating-current meters 
is also beginning to be realised. 

METER TESTING. 

In the case of private installations, energy meters become, 
as a rule, mere switchboard ornaments, in that they are 
rarely, if ever, tested, and their accuracy is therefore 
unknown. If it is necessary to instal meters in private 
installations it must also be necessary to know their 
accuracy. In the opinion of tlie authors, no effort on the 
part of the designers or the manufacturers should be spared 
to bring the errors down to the lowest possible value. 
Until a satisfactory, commercial meter can be produced at 
a reasonable price and having an error not exceeding 1% 
under all reasonable conditions of working, there is room 
for improvement in design and construction. 

All the instruments used for verification purposes should 
be sub-standards, and should be verified at frequent and 
regular intervals by comparison with secondary standards. 
It will be obvious that the errors of the sub-standards must 
be known to within much smaller limits than the limit of 
error allowed in tlie meters under test. It 1s, however, not 
an uncommon experience to find meters being tested with 
ammeters and voltmeters which can only be relied on to 
within 2 or 39, giving a possible error of 4 to 694 in the 
product of the readings of the two instruments. Another 
common mistake is to use the same range on, sav, an 
ammeter, to test the meter at all loads from full load or 
over, down to 4 load, so that the lower readings are taken 
on a very small length of the-ammeterscale. This procedure 
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gives rise to considerable errors of observation at the lower 
loads independent of the accuracy of the ammeter, and the 
fact must not be overlooked that it 1s often of greater 
importance for the meter to be accurate at $ or ] load than 
at full load. A consumer's meter on a lighting load is 
probably rarely subjected to full load conditions. 

The connecting up of meters for testing is of considerable 
importance, especially if the current capacity of the meter 
is as high as about 300 amperes or more. Most meters have 
a temperature coeflicient, and in some cases this is as high 
as 0:25% per deg. F. The temperature of the inside of the 
meter case, which is the important temperature, depends 
not only on the outside temperature, but also on the rate 
of generation of heat in the coils. For meters to attain the 
correct steady temperature, particularly those of large 
current carrying capacity, it is necessary to have both shunt 
and series coils excited, the meter running, and to take 
care that no undue heating takes place due to bad contacts 
at the connections. With the meter actually running there 
is also the further heating of the brake dise due to the eddy 
currents induced in it, and in some tvpes of meter it is the 
temperature of the brake dise which is all-important. 

For testing alternating current meters the apparatus 
required is much more complicated than that required for 
continuous current meters, it being necessary to provide 
means for adjusting the voltage current, frequency, power 
factor, and possibly also the wave form of the supply. The 
necessary apparatus includes ammeters, voltmeters, and 
wattmeters, all of which should have their accuracies 
unaffected by changes in frequency and wave form, and be 
of suitable capacities ; a frequency meter, a phase-adjusting 
device, a means of telling whether the current is leading the 
voltage, or lagging behind it, and the necessary machinery 
for generating the alternating current. 

For the production of the necessary alternating current, 
one generator, with suitable transformers for the voltage 
and current circuits, or two generators of the same fre- 
quency, coupled rigidly together, one to supply the pressure 
and the other the current circuit, may be used. The genera- 
tor for the current circuit may be either a low voltage 
machine having the necessary current output, or, as is 
usually more convenient, it may be used in conjunction 
with a transformer having a low voltage secondary winding. 
A transformer may also be used with the machine supplying 
the pressure circuits. 

The method of regulating the current and voltage of the 
testing circuits is also important. If the loads on the 
machines are appreciable, compared with their rated output, 
it is advisable to work always with a strong field. The load 
current on the machines produces considerable field dis- 
tortion with weak fields, and the wave form of the generators 
is liable to be changed thereby. The field circuit of the 
generator or generators should therefore only be used for 
regulation over small ranges. Wide changes in voltage for 
the pressure circuit may be obtained by using an auto- 
transformer or other transformer with suitable tappings on 
the secondary, and changes in the current in the series 
circuit may be effected by means of a regulating resistance 
in the secondary or meter circuit of the low voltage trans- 
former. 

When the current and voltage for testing alternating 
current meters are supplied from two separate sources, the 
power equivalent can only be determined by means of an 
indicating wattmeter, and the equivalent power factor is 
obtained from the readings of the wattmeter, ammeter, and 
voltmeter. In order to be able to adjust the power factor 
to the required value, some reliable form of phase adjuster 
is essential. 

The following methods of phase adjustment may be 
emploved :— 

(a) Two alternators of the same frequency coupled 
rigidly together, but with thecouplings so arranged 
that the phase of the E.M.F. of one armature 
may be altered relatively to that of the E.M.F. 
of the second. 

(b) Two alternators as in (a), but with the stator, 
instead of the rotor, of one machine arranged so 
that it may be turned relativ ely to the stator of 
of the second machine. 

(c) A phase transformer (static induction motor) the 
stator (or rotor) being supplied with multi-phase 
current, and the rotor (or stator) used to supply 
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either the pressure or the current circuit of the 
meters. By moving round the rotor into different 
positions, the phase at the rotor E.M.F. may be 
altered relatively to that of the stator E.M.F. 
(d) A multi-phase choking coil or auto-transformer, 
provided with suitable variable tappings, and 
connections made by means of brushes or switches. 
(e) In certain cases different parts of a three-phase 
circuit may be used, giving phase differences of 
approximately 07, 30’, 60°, and 90°. 
Of the foregoing methods (b)—two machines, one provided 
with a movable stator—is probably the ideal device. Such 
a set of machines, manufactured by the British Westing- 
house Company, has been installed in the School of Tech- 
nology, Manchester, and has been in use for the last 16 
months, proving extremely useful and convenient for the 
purpose. 


The phase adjuster is used to supply the pressure circuits 
of the meters, the series circuits being fed from the low 
voltage (about 20 volts) secondary windings of a step down 
transformer, with the primary connected to the same source 
of supply as the phase adjuster. As both the primary and 
secondary windings of this transformer are in two sections, 
it i8 possible to obtain a fairly constant secondary voltage 
with a wide range of primary volts. When the phase 
adjuster is supplied with three-phase current at 364 volts 
between lines, the no-load current = 4-45 amperes per 
phase, and the no-load watts = 428 total. The ratio of 
the secondary volts to the primary volts on open circuit, 
with the brushes 90° apart = 420 364 = 1-15, this being 
in agreement with the theoretical value. 

For the purpose of the tests given in this paper experi- 
ments were made adopting the above method, and in order 
to still further change the wave, the secondary of the 
transformer used was connected in series with the alternator 
provided with the movable stator, the primary of the 
transformer being connected to the fixed stator machine in 
series with a resistance. By altering the relative phases of 
the wave from the secondary of the transformer and the 
alternator some most extraordinary shapes were obtained. 
It was found, however, that the circuit was a useless one 
for the purpose for which it was required, as the shape of 
the wave could not be maintained when load was put on. 
Resort was then had to the method adopted at the National 
Bureau of Standards, Washington. By driving a second 
alternator at three times the frequency of the first, and 
connecting the armatures of the two machines in series, the 
third harmonic was superposed on the fundamental obtained 
from the movable stator machine. By this means the 
amplitude and phase of the harmonic could be altered 
relatively to the fundamental, and the wave was easily 
maintained when the machines were loaded. The higher 
frequency alternating current was obtained from a small 
1 h.p. inductor type alternator, driven at the correct speed 
by a chain and sprocket-wheels from the twin alternator 
set producing the lower frequency current. The waves from 
the machines are not quite sine waves, and the resultant 
waves indicate the presence of harmonics higher than the 


third. 
The results of the tests are given in the following table :— 


Percentage Deviation in Speed of Meters 


from Speeds with Wave No. 1 (the 


Wave! Power fundamental). 
No. | Factor. j|. ——————|———— — —— —— —-|-———— 
Meter A. | Meter B. . Meter C. | Meter D. 
l Unity — — — — 
2 Unity 0-7s 1:0s 1:9 
2a | Unity 0-1s 0:3 1-38 0 
3 Unity | 09s 1-0s 35 | 6-68 
Ja | Unity 1:15 0-3s 3:5 | 2:0s 
4 Unity 1-98 1-78 75 11-78 
4a | Unity | 2s 10s — 74s | 7-38 
5 Unity | 6:65 4-45 21-68 27 -Os 
5a | Unity 6.2 4-1s 20-38 23-38 
6 Unity — — — 5:4s 
6a | Unity — — — 3-48 
7 0:8 — — — 0-1f 
Ja | 08 a = 1-9% 
8 = slow. f.= fast. 
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The waves numbered 2a, 3a, etc., are as nearly as possible 
of the same composition as those numbered 2, 3, etc., 
respectively, but with the harmonic waves reversed, or 
changed in phase by 180". 

From the results it would appear that there is a limit to 
the amount of variation of the wave form of the circuit on 
which induction meters are used, if the errors of the meters 
are to be kept within specified limits. The case is not 
adequately met by testing the meters on a wave form the 
same as that with which they will eventually be used, 
because the wave form of a generator is usually somewhat 
modified by the load. 

A meter of the dvnamometer type was also tested, and 
it was found that the errors with the various waves were 
so small as to come within the limits of observation. This 
result was anticipated, as the standard indicating wattmeter 
used for the tests was a Duddell-Mather instrument of the 
dynamometer type. 

The testing of polyphase meters presents considerable 
difficulties, and it is, in the authors' opinion, very doubtful 
whether it is possible to test a polyphase meter so that the 
result may be relied on to the same degree of accuracy as is 
the case with a single-phase meter. If the meter cannot be 
tested as two separate, single-phase meters, 1t 18 doubtful 
whether it can possibly be a true polvphase meter. With the 
object of clearing up this point, à number of induction type 
polyphase meters were tested on a three-phase circuit, and 
on different arrangements of single-phase circuits. The 
results obtained showed considerable variation in the 
accuracy of the meters when tested on the various circuits. 
[Interaction between the fluxes of the two elements was not 
at first suspected, but it was afterwards found to exist from 
the fact that the speed of the meter was appreciably 
affected by the relative phases of the fluxes of the two 
elements. 


DISCUSSION. 


Mr. S. H. HoLvEN, in opening the discussion, said he was 
obliged to dissent very strongly from some of the opinions 
expressed in the paper. Instead of the mercury meter 
having '* possible " advantages, he thought it quite fair to 
say it had ' positive" advartages, and be knew of many 
cases where these meters had been tested after 7 or 8 years’ 
use and had been found quite accurate. The authors sug- 
gested that meters could be made up to 1,000 amperes 
without shunts, but the speaker did not think that station 
engineers would pav for them, and a mercury meter to 
carry 1,000 amperes was quite a big thing. His impression 
was that the authors' experiments were conducted upon 
some early specimens of mercury watt-hour meters, which 
had been considerably improved since. In spite of the 
disapproval expressed, the mercury watt-hour meter had 
been approved as a consumer's meter by the Board of 
Trade, and he presumed that they were quite willing to 
stand by their action. On the question of tramcar meters, 
he would be glad if the authors would inform him what they 
meant by “‘ any length of time " ; was it one, two, or how 
many years ? He read an extract of a letter which he had 
received from Mr. Baker, the chief of the Birmingham 
Corporation Tramways, who stated that he had been using 
the meters since 1899 with extremely satisfactory results. 

Mr. S. W. Merson remarked that the temperature co- 
efficient of meters was a matter which was usually absolutely 
ignored, especially in large meters. The heating of meters 
themselves was one of the most serious sources of error 
which the National Physical Laboratory had to contend 
with. The authors seemed to think, however, that it was 
not serious unless accompanied by bad contacts, which was 
not so. To his mind the whole question was one of the 
watts lost in the main coils and the best method of testing 
the meters. He thought that the comparison given in the 
paper of the watts lost by mercury and watt-hour meters 
was & very unfair one. In the first place the authors were 
wrong in saying that the shunt losses in a watt-hour meter 
should not exceed 4 watts. That should be 6 watts. His 
main objection to the comparisons, however, was that only 
one particular portion of the losses had been dealt with. 
As a matter of fact, the losses in the main current coils of 
the watt-hour meter were about three times as great as in 
the ampere-hour meter. That difference would, he con- 
sidered, swamp the difference between the authors’ 83, 
which should be increased by 50%. 
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Mr. E. Garton said that the authors seemed to have 
some doubt as to whether it was possible to obtain pure 
copper and pure mercury, but it was quite possible, and he 
had been able to get both chemically pure for the last 4 or 
9 years. The most important point was to have the copper 
pure, as any impurities in this metal were likely to amal- 
gamate with the mercury and stop the meter. Regarding 
efficiency, he considered that the induction meter was much 
more efficient than the dynamometer. The authors sug- 
gested that it would be quite reasonable to put the cost of 
meters up, but station engineers would not agree with them. 
The speaker agreed with the authors on the question of 
polyphase meters. 

Mr. L. W. Wio was glad the authors had made the 


investigation into the end connections in polyphase meters. 


His recent practice in testing polyphase meters had been 


to test them on single-phase with current coils in series and 
shunt coils in parallel, and then to reverse the connections 
and make a second test. There was a considerable difference 
between the two, 2% or 3% being quite common. His 
practice was to take the mean ot the two. If one could not 
reproduce actual working conditions, he thought the single- 
phase test made with the first connections was the best. In 
lus opinion, it was absolutely necessary to test all meters 
having series transformers with their transformers. 

Mr. K. Epacrmre thought the authors should have 
given some attention to isolated plants, which in his ex- 
perience were very difficult to deal with. For instance, in 
country houses, one got a very small load for most part of 
the year, and then for a very short period the load went up 
to an enormous value. This meant that for most of the year 
one worked very low down on the calibration curve, and 
assuming the load to be 209, the result was a continuous 
error throughout the year of something like 6°% on the meter. 
He suggested that a more satisfactory wav of adjusting the 
quadrature than that suggested in the paper was to use a 
power factor indicator instead of a wattmeter. 

Mr. C. A. BAKER expressed the view that the ampere-hour 
meter showed the necessity for having testing stations on 
all important systems of mains. He thoroughly endorsed 
the authors' severe criticism of the electrolytic meter, and 
said it was generally admitted that the shunt type was most 
desirable. The mechanical movements were certainly apt 
to get out of order, but the shunt usuallv maintained con- 
stant. The phase adjuster mentioned in the paper was a 
very Ingenious device. 

Mr. A. P. Trorrer said the authors had not described 
the different classes of meters as fairly as might be, and their 
remarks regarding ampere-hour meters would not stand 
practical test. Now was the time for small meters to he 
encouraged, because if such meters were not made supply 
undertakings would be without meters. Regarding the 
mercury meter, he thought that some of the makers would 
be very pleased if their instruments were as well guarded 
against meddling as that instrument was. On the question 
of commutators he thought that from a purely mechanical 
point of view it was better to keep the commutator as small 
as possible. He agreed that it was necessary to allow a 
larger error in the polyphase meter than in the others. 

Mr. S. Eversukp said that the only wav to prevent 
demagnetisation was to have larger meters. 

As the hour was very late the authors were onlv able to 
reply briefly to a few of the points raised, and reserved 
their full reply for the “ Journal.” 


CORONATION NOTES. 


Whitehaven Town Council will make a charge of lid. 
per unit. 

Edinburgh Town Council will reduce the ordinary charge 
of 2fd. to Idd. per unit. 

Llandudno Urban District Council will supply current 
free of charge on Coronation Day, and a special scheme 
for the electrical illumination of the parade by means of 
coloured lamps is under consideration. 


We note that ^an electrician" has been arrested 
for an alleged theft of pictures. While being 


thankful that it is only an alleged theft, we are prompted 
to inquire whether the deed was caused by the fusing of an 
electric wire. —* Electrical Industries.” 
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The Wear and Tear of Water-Tube Boilers. 


By Edward Ingham. 


(Continued from page 310.) 


Owing to the high evaporative power of water-tube 
boilers, there is alwavs a certain amount of risk of the 
boilers becoming short of water and thus leading to over- 
heating and bulging of the tubes, unless the water gauges 
are regularly and frequently observed. The water level 
should be maintained at about the centre of the steam 
drum. Very often defects are introduced into the tubes 
of water-tube boilers in course of manufacture, and these 
are apt to develop to a serious extent during the working 
“life” of the boiler. A bubble of gas, for example, will 
sometimes get imprisoned in the plate whilst the latter is 
being rolled. When the boiler is put to work, and the 
defective tube subjected to the heat of the furnace, the 
bubble gradually expands, and after a ti ne forms a blister 
on the inner surface of the tube. The outer portion of the 
plate in the vicinity of the blister then gets overheated, 
88 there is no water in contact with it to conduct the heat 
away. It then gradually wastes or burns away, but no 
Kent harm is done unless the remaining thickness of metal 

ecomes verv small. When blisters interfere with the 
cleaning of the tubes, they should be cut awav, providing, 
of course, a sufficient thickness of metal still remains. If 
only athin laver of metal is left after the removal of the 
blister, it is better to renew the tube. 

When welded tubes are used, there is always a risk of 
the weld failing, due to continued exposure to the heat 
of the furnace gases. The welds should always be turned 
away from the direction in which the hottest gases flow, 
to minimise this risk. Should a weld once give out at any 
part, there is danger of the tube splitting for a considerable 
portion of its length and causing a serious explosion. 

To avoid this danger, it is alwavs advisable to use solid 
drawn mild steel tubes, especially for those rows of tubes 
which are more directly exposed to the action of the fire. 
Unless the tubes are of a good ductile quality, they are 
liable to split when being expanded or bell-mouthed, as 
these operations are a somewhat severe test for the material. 

In many of the older forms of the Babcock & Wilcox 
boiler, the headers were made of cast-iron, which is not a 
suitable material for this purpose. Cast-iron headers are 
very liable to fracture, as a result of the strains thrown 
upon them in course of working. 

Straining is brought about in several ways, but is usually 
due to the expansion and contraction of the water-tubes 
which are set up through alternations of temperature. To 
avoid such straining, the tubes must be kept as free from 
grease and deposit as possible. The overheating which 
results from the presence of these substances leads to 
excessive straining, and is almost certain to cause fracture 
of both the back and front headers, if these have been con- 
structed of cast-iron. 

The opening of the firedoors is also sometimes responsible 
for fracture of the front headers. When the doors arc 
opened whilst the boiler is at work, large volumes of cold 
air rush in, and the chilling effect produced on the headers 
causes severe contraction, and thus leads to fracture. 
Hence the firedoors should not be left open any longer 
than is absolutely necessary. The liability to fracture is 
reduced if the cast-iron is of a good quality, being neither 
spongy nor defective. Fractures, however, should be 
constantly looked for, and if any be discovered, the headers 
should be renewed rather than repaired. 

The most suitable material to employ in the manufacture 
of the headers is wrought-steel, which is much better able 
to resist straining brought about by expansion and con- 
traction than cast-iron, and this material is now almost 
invariably used by the best makers. 

Many accidents have occurred to water-tube boilers in 
connection with the caps used for closing the ends of the 
tubes. The threads of the bolts and nuts which hold the 
caps in position become worn and stripped in time, in 
which case, there is considerable danger of the caps being 
blown off by the pressure in the tubes. The threads should 
therefore, be carefully examined at every opportunity, 


—————— — — ——— ——— Ő- — — —————————— —— — 


and the bolts renewed in the event of any defective ones 
being discovered. The same applies to the bolts and nuts 
used in connection with mud holes, sight-holes, etc. 

One advantage of the water-tube tvpe of boiler is that 
the necessary repairs can generally be carried out by the 
staff engineers themselves. Leaky tubes, for example, may 
often be made good by expanding, an operation which 
can easily be performed without risk of damaging the tubes, 
bv any careful and intelligent mechanic. In the case of 
old tubes care needs to be exercised to avoid expanding 
too much and unduly thinning the tube. Defective tubes 
may be cut out and replaced by new ones without much 
difficulty ; the cutting out of a tube, which may be done 
by means of a round nose chisel, also requires care, other- 
wise the header into which the tube is expanded is liable 
to be injured. With internally-fired cylindrical boilers such 
as the Lancashire, any repairs which are required are 
usually on a much bigger scale, and can only be carried out 
by the boilermakers. 

A few remarks may now be made regarding the hvdraulic 
test as applied to water-tube boilers, a subject on which a 
good deal of misunderstanding appears to exist. Many 
are of opinion that because a boiler will satisfactorily 
withstand a water pressure greater than its working pres- 
sure, there is absolutely no fear of its bursting. This view 
is, of course, erroneous, for when a boiler is tested by 
water pressure, its temperature is maintained practically 
constant. When, however, a boiler is under steam, it is 
exposed to the all-powerful atomic forces of expansion and 
contraction due to differences in temperature, and severe 
straining may be set up, and fractures started, which 
may ultimately lead to explosion. The satisfactory appli- 
cation of the hydraulic test cannot, therefore, be regarded 
as an adequate proof of the safety of the boiler, or of its 
suitability for any particular pressure. 

The hydraulic test is, however, of great value for testing 
the tightness of the various joints of a water-tube boiler, 
or for discovering leaks and fractures. It may be applied 
with advantage after the carrying out of repairs, to test 
the quality of the work. 

The water test is sometimes applied when it is suspected 
that the water-tubes are internally corroded, but it is not 
a reliable criterion, especially if the tubes are coated over 
with scale, which materially strengthens them in resisting 
the effects of the tests. Water-tubes have been known to 
withstand high water pressures, so long as they were 
encrusted with scale, but have ripped open the moment 
the scale became loosened. It may also be pointed out that 
to submit a boiler to a pressure of water in excess of its 
stipulated working pressure mav be harmful, as the plates 
may thus become seriously distressed and defects pro- 
duced which had not previously existed. 

Notwithstanding this, the hydraulic test when used 
with discretion and under the control of a competent 
person will be found to be of great value, and it should 
be applied to all water-tube boilers, say once every four 
or five years, with a view to detecting leakages and frac- 
tures. 

In conclusion, we would urge the importance of regular 
inspection by independent experts for disclosing the various 
defects to which water-tube boilers are liable. Thus, along 
with a due amount of skilled and careful attention on the 
part of those responsible for the maintenance and upkeep 
of the boilers, will reduce '* wear and tear’’ to a minimum, 
and a much longer working life may then be expected 
than would otherwise be the case. 

Members of the Association of Electrical Engineering 
Students (London County Council School of Engineering, 
Poplar, E.) paid a visit to the Elephant and Castle sub- 
station of the London Countv Council tramway system on 
February 18, and on the following Saturday a paper on 
* Sub-station Operation," with special reference to the 
sub-station visited, was read by Mr. M. F. Allsopp, who 
explained the purpose, location, equipment, operation and 
running of a sub-station. 
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THE ELECTRIFICATION OF RAILWAYS. 


Modern Trunk-line Tendencies from an American 
Point of View. 


In connection with the paper on the Brighton Railway's 
suburban line electrification read. by Mr. Philip Dawson 
before the Institution of Civil Engineers. (ELECTRICAL 
ENGINEER, page 306), the following abstract of a paper 
read by Mr. C. L. de Muralt at a recent meeting of the 
American Institution of Electrical Engineers, which has 
been transmitted by our New York correspondent, will 
doubtless be read with interest. 

Mr. de Muralt took up at the outset the connection between 
motor and driven axle. In the first electric ears, he said, 
the motors were geared to the axle. Later, as motors grew 
larger and larger, gears began to be troublesome. Motors 
were then direct. connected to the axle. In the case of the 
New York Central locomotive, which is possibly the 
highest development in this line, the motor armature is 
mounted directly on the axle, the fields are part of the loco- 
motive frame. This relieves the truck of the weight of the 
fields, but gives it the full effect of the weight of the arma- 
ture. Locomotives of this kind, however. are rather severe 
on the track, and the endeavour, therefore, must. be to 
relieve the axles of the armature weight as well. That can 
only be done if the whole motor is lifted off the shaft and a 
connecting link is added between motor and driven axle. 
This introduces the side rod, which in America has only 
come into use quite recently, American engineers fearing 
that there would be bad effects similar to those of the 
r ciorocating parts of the steam locomotive. But the 
motion of the side rods of an electric locomotive is not 
reciorocating in character at all. It is a truly rotating 
motion which can be accurately counterbalanced. The first 
American side-rod locomotive was an experimental loco- 
motive built by the General Electric Company. The latest 
Pennsylvania locomotives built by the Westinghouse 
Company are very similar in many wavs. Both place the 
motors on the locomotive floor where their entire weight is 
spring-‘unvorted, and both drive by means of an inclined 
connecting rod to a counter shaft and from there by means 
of side rods to the driving axles. 

Whether or not the inclined rod will show up difficulties 
in prolonged operation remains to be seen. Europeans in 
general do not consider this inclined rod very advantageous. 
The latest Simplon locomotives have the motors placed 
considerably above the driving axles but not quite as ligh 
as in these American locomotives. Two motors are placed 
near the centre of the locomotive between the centre pair 
of driving axles. The motors are connected bv means of an 
X-shaped connecting rod, which not only interconnects the 
two halves of the locomotive, but at the same time lowers 
the point of drive so that the side rods goine to the crank 
pins on the driving wheels assume practically a horizontal 
position. l MD 

A second advantage of the side rod lies in the fact that 
the centre of gravity of the locomotive is raised. When 
electric locomotives were fitst designed it was considered a 
great advantage that the centre of gravity could be placed 
low. There are disadvantages to this, however. If the 
centre is low the locomotive does not tend to lean over in 
curves. When it strikes a curve it strikes it with full force 
and this is hard on the rails. If the centre of gravity is 
raised, the stabilitv of the locomotive is lowered, but the 
hard action of the locomotive on the rails in curves is 
relieved to a great extent. The locomotive may sway but 
it passes through curves with a certain ease. Tre advantages 
of the low centre of gravity are therefore gradually being 
given up in favour of easy-riding qualities. 

But this, it is to be feared, is being carried needlessly far 
and some present designers actually place the centre of 
gravitv as high as or higher than in a steam locomotive. 
It is not apparent vet that the electric locomotive must 
have such a high centre of gravity. The exact. relations 
existing between best height and best riding qualities have 
not as vet been established, but anvone who tries the 
'arious locomotives will find that the Giovi and the latest 
Simplon locomotives, for instance, ride easier than those of 
extremely high centre of gravity. They strike the curves 
easily and yet they do not lean over very much. It remains 


for someone to investigate and establish just which height 
will be the best. There is no doubt, however, that side rods 
will come more and more into favour. The locomotives of 
the future may possibly even profit by the use of a com- 
bination of gears and side rods, using a high-speed motor 
on the locomotive floor to drive by means of gearing a 
countershaft from which the drivers receive their power 
through side rods. 

A change is also m progress with regard to current 
collecting. which is worthy of notice. The bow collector is 
coming rapidly into favour in the United States for high- 
speed roads, for the reason that a trolley wheel at high 
speeds is liable to leave the wire, whereas the bow is not 
subject to this trouble. The original bow is pressed 
against the wire by means of a spring using a point 


near the roof of the car as a fulcrum. Instead of 
this a pantagraph is sometimes used. Both are 


open to objections, because there is too much weight in the 
moving parts. Every low spot in the line will throw the 
collector off and it will come back and strike the wire with 
a force proportionate to the inertia of the moving parts. 
Reduce the weight of the bow and the blow will also be 
reduced. The tendency should therefore be to make the 
collecting device as light as possible. In Europe they secure 
this by dividing it into two parts. The main part is semi- 
fixed and is raised or lowered by the motorman according 
to the general condition of the wire. Under a bridge, for 
instance, it is lowered. On top of the main part is the short 
actual-contact device, This moves on top of the main part 
very much as the old device used to move on top of the roof, 
Thus the part which follows the inequalities of the trolley 
wire is very light. The design is evidently a move in the 
right direction, [t can be adapted cither to trolley pole or 
to pantagraph. As regards tlie contact. wire itself, overhead 
lines have plainly been built too heavy. In trunk-line 
service the line cost is a great part of the total cost of 
electrification, It is therefore highly important to reduce 
this cost as much as possible. The Simplon three-phase 
installation in Switzerland uses very light gas-pipe supports. 
A similar construction has been adopted on the Giovi line 
in Italy. There is absolutely no reason why lines should 
not be built as light as this in America. It will make 
electrification much more acceptable to the railroad man, 
because it will remove the tremendous line expense with 
which he is now confronted. 

As to system, the three-phase seems to Mr. de Muralt to 
be the most simple. as well as the only system with a 
constant speed characteristic, but every system has its 
good points and should be used in its proper place. The 
draw-bar characteristic of a steam locomotive is of a 
drooping nature. In consequence of the limited boiler 
capacity, the draw-bar pull falls off as the speed rises. The 
ordinary series-type electric. locomotive maintains the 
starting draw-bar pull up to a considerably higher speed. 
Thus it already presents a great advantage over the steam 
locomotive. From a certain point on, however, the draw-bar 
pull falls off and continues to fall due to the inherent 
increase in strength of motor field. The three-phase loco- 
motive has no falling off in draw-bar pull. It carries the 
maximum draw-bar pull from start to maximum speed, 
which can be maintained by a three-phase locomotive 
under all conditions. “But Europe," he added, “can 
teach us a good deal in the matter of trunk line electrifica- 
tion, and each of their installations represents a marked 
stage of progress. They have tried all three systems, and 
we should do so als.” 


Presentarion.—On the occasion of the appointment of 
Mr. W. Buchanan, B.Sc., M.LE.E., Senior Lecturer at 
Faraday House, to the Professorship of Electro-Technologv 
in the Royal School of Mines, Transvaal University, his 
old pupils presented him with a pocket aneroid barometer. 
The presentation was made last Friday by Mr. F. d 
Lautour, foreman student, who expressed the unanimous 
regret of the students at losing such a deservedly popular 
teacher, and wished him every success in his new sphere. 
Mr. Buchanan said that he regretted very much having 
to leave so many friends, but that he looked forward to 
meeting some of them in the future as great engineering 
developments would shortly be taking place in South 
Africa. 
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Electrical Progress at Home and Abroad. 


A Review by our Special Correspondents. 


MIDLAND NOTES. 


Annual Meeting of the Birmingham Loca! Section | 


of the I.E.E. 


In accordance with the rules of the Institution of Elec- 
trical Engineers relating to Local Sections, the committee - 


| 
| 


| 
| 


of the Birmingham Local Section have prepared the | 


following list of officers to act during the Session 1911-12 :— 
Past Chairmen: R. A. Chattock (1906-7), Gisbert Kapp, | 


D.Eng., M.Inst.C.E. (1907-8-9), R. K. Morcom, M.A., 
A.M.Inst.C.E. (1909-10); Chairman, M. Railing ; Vice- 


Chairman, A. M. Taylor; 


Committee (remaining in office): J. H. Barker, W. C. 
Goodchild, M. Kloss, Dr. Ing., W. J. Larke, F. M. Lea, 
A.M.Inst.C.E., F. J. Moffatt, B.A., D. K. Morris, Ph.D., 


C. E. C. Shawfield, W. E. Sumpner, D.Sc., R. Threlfall, 
F.R.S. ; Ordinary Members of Committee (new nominations): 
M. Solomon, J. J. Steinitz; Hon. Secretary, H. B. 
Matthews. The committees nominations are Messrs. 
Solomon and Steinitz, and they invite other nominations, 
it being suggested that the members in each important 
centre should send in a nomination for that particular 
centre. Any local member, associate member, or associate 
of the Institution is eligible for any of the above 
offices except that of the Chairman, who must be 
a full member of the Institution. In compliance with 
Rule 7, Messrs. J. F. Lister and J. P. Kemp, who are 
members of the present committee, are not eligible for 
re-election this session, having served for three vears 
consecutively. Nominations must reach the hon. secretary 
at Winchester-house not later than Wednesday morning, 
April 19, and in the event of any being received a ballot list 
will be prepared and circulated. The list of officers for 
1911-12 will be declared at the annual general meeting of 
the Session, on May 3. 


SOUTH AFRICAN NOTES. 


Professor Dobson on Rand Developments—The 
Largest Power undertakings in the World. 


In the course of a paper read before the South African 
Association of Engineers at the Transvaal University 
College, Professor Dobson said : 

Within a brief period of five years the Witwatersrand 
had developed on the electrical side beyond the dream of 
the most imaginative, and there is every reason to predict 
that we are fast approaching an all-electrical period of 
existence, and the names of Hammond, Ayrton, Armstrong, 
Harper, and others will always be associated with this 
period of Rand electric development. In the production 
of electric power on a large scale, the steam turbine has 
outlived all rivals, due doubtless to the enormous amount 
of power which can be concentrated in one unit in such a 
small space and the extra economy due to the possibilities 
of high steam pressures and high super-heat temperatures. 
The name of the Victoria Falls is now associated with the 
Victoria Falls and Transvaal Power Company, formed to 
distribute power on the Witwatersrand, and, in conjunction 
with the Rand Mines Power Supply Company, forming a 
very powerful corporation for the sale of power. These 
companies have at present three generating stations—at 
Brakpan, Simmer Pan and Rosherville—all fitted with the 
most modern steam generating apparatus, and, to complete 
the trend of engineering from the historical point of view, 
one may mention that the boilers are of 20,000 and 30,000 
lbs. of water per hour. The generation is three- -phase, 50 
cycles at 2,240 and 5,000 volts, transformed up to 10,000, 
20,000 and 40,000 volts, as required. The alternators are 
driven by A.E.G. steam turbines of the Impulse type, and 
there are two of 4,500 b.h.p. each at Brakpan, six of 4,500 
b.h.p. each at Simmer Pan, and on completion at Rosher- 
ville there will be five of 18,000 h.p. each, driving alternators 
each of 12,500 k.v.a. capacity, these being amongst tlie 
largest steam units that have ever been made. 


Present Ordinary Members of , 


Compressed Air Transmission. 


Another special feature of this large power undertaking, 
from the engineering point of view, 1s the question of the 
transmission of compressed air. At Rosherville generating 
station there will be four steam turbo-driven compressors, 
‘each 4,000 b.h.p., rotary type, and at the Robinson Deep 
central compressor station there will be six 4,000 h.p. 
compressors, air being raised in pressure to 128 Ib. per 
sq. in. The present practice of rock-drilling with compressed 
air necessitates a large supply of compressed air, and within 
a limited area individual mines will thus be able to purchase 
compressed air direct at a pressure of 100 Ib. per sq. in. 
A commencement of operations is now being made to instal 
generating plant at Vereeniging under the ideal conditions 
of having coal mines and water on the spot, and it is 
expected that 20,000 kw. of plant will be erected and 
running in a comparatively short time. In addition to the 
above schemes, there is a proposition being put forward 
to erect a large station at Tweefontein Collieries, and in 
a draft licence, dated June 11, 1910, it is set forth by the 
applicant that the machinery for generating electric power 
shall not exceed 100,000 kw. Thus within a brief period 
of five vears the Rand has shown its progressiveness which 
the economics of gold-mining necessitates, by the ex- 
ceedingly rapid development of one of the largest power 
undertakings i in the world supplying power, and within a 
few years most of the mines on the Rand will be run 
entirely electrically. 


A Forecast of the Future. 


The community will benefit industrially from its various 
sources of power supplies in that the dawn of the electric 
era on the Rand will be followed closely by the birth of 
chemical and metallurgical processes, the mining of base 
metals, electrification of suburban railways, and an impor- 
tant influence on agriculture, not only from electro-mechan- 
ical operations and in the manufacture of fertilisers, but 
possibly in directly aiding vegetable growth as illustrated 
by recent work in this direction, while socially it may 
entirely eradicate the domestic sore and free the native 
from the household. The geologist, physicist, the chemist 
and the metallurgist, by their discoveries and devotion to 
their respective pursuits, have considerably broadened the 
scope of the various branches of engineering, such as 
mining, mechanical, civil, and electrical, and the extension 
of knowledge has become so great that specialisation on 
numerous sub-sections of the individual branches of 
engineering has become essential, for it is impossible for 
anyone to keep pace with the match of technical progress 
in every branch. The wonderful transformation witnessed 
in the nineteenth century has been accomplished within a 
period whose duration from the historical point of view 1s 
almost negligible, and the conditions of life a century ago 
appear to us to be well-nigh impossible. The production 
of electric power has played one of the most important 
parts in adapting scientific knowledge to the benefits of 
mankind, and whilst much remains for the engineer to 
accomplish in this direction, the limits of the transformation 
of heat energv to electric energy and its distribution will 
probably soon be reached, and apart from the magnitude 
of future operations, nothing short of other epoch-making 
discoveries will inaterially alter our present methods. 


Transmission Developments. 


During comparatively recent years, by remarkable 
scientific Investigation, the chemist and physicist have 
brought to light such things as radium, X-rays, and etheric 
waves, Which form the basis of wireless telegraphy and 
telephony, and have thus found it necessary to re-construct 
their conception of the universe. Their most modern theory 
conveys the idea that matter, and, in fact, everything, is 
electricity and nothing else, and that electric currents are 
simply the displacement of the corpuscles which form their 
conception of the atom. We are further told that, with 
the new knowledge obtained from the effects of radium, 
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etc., there are vast stores of inter-elemental energv, and 
that possibly man will tap this energy some day. On this 
basis we look to the work of the chemist and physic Ist to 
provide better means for the transmission of electricity as 
well as the production of electricity on a large scale by other 
more eflicient and direct methods than at present obtain. 
It is obvious that the consequences which would follow 
such discoveries under the domain of the engineer would 
profoundly affect all our present conditions of life. 


South African Electrical Engineers. 


Mr. J. H. Rider, the new president of the South African 
Institute of Electrical Engineers, addressing a meeting 
of the Institute at the Transvaal University College, said 
he took it that the Institute was not founded in any way 
to be antagonistic to anv of the existing scientific bodies 
in South Africa, but rather that it was intended to fill a 
gap and to give greater prominence to electrical work, and 
to help those engaged in the industry. The Institute could, 
and should, be a great agency for good. Its influence could 
be felt in many ways. Not only did it afford personal 
interchange of ideas, but the experiences of members were 
placed before the Institute, and he was anxious to see live 
discussions follow the papers. There seemed to be an 
unexampled diflidence on the part of members to take 
part in the discussions. Perhaps one of the reasons was 
that members did not see copies of the papers before the 
actual meeting at which they were to be read. Meetings 
discussed papers which had been read months before, and 
in which the interest had probably largely declined. If 
members would only come forward a little more promptly 
with offers of papers, it would be possible to have them 


circulated before the meetings, so that they could be 


read and digested. 


GERMANY. 


Subterranean Wireless—The Determination of 
Longitude--Submarine Telephony. 


Solingen, famous for its cutlery, is about to spend £30,000 
in getting electric power from the Rheinisch Westfalische 
Elektrizitats Werke at Essen, and the municipal works, 
being driven by steam power, are to be abandoned. 


Wireless through the Earth's Crust. 


Theoretical considerations on the conductivity of di- 
electric constants of dry strata seemed to show so clearly 
that wireless transmission through the earth was possible, 
that Dr. Leinbach, of Gottingen, made experiments on the 
subject, and the theoretical conclusions were so far justified 
that he succeeded in sending messages at a depth of 500 
metres through a distance of 2 km. It seems probable that 
the constant occurrence of water bearing rocks at and com- 
paratively near the surface will prevent wireless com- 
munication through the earth's crust at small depths, but 
dry rocks are easily reacted by modern shaft boring appli- 
ances, and there is every probability that wireless telegraphy 
will soon find a great extension of its sphere of. usefulness 
by this means. There are two districts here where the 
geological conformation of the surface will permit of the 
transinission being effected at small distances below the 
surface. 


Telephony and Submarines. 


When the German submarine V3 was sunk in Kiel 
harbour the commander sent a telephone buoy to the surface 
by which means the rescuers were told that the crew of the 
submarine had oxygen enough to last them 48 hours, so 
that there was no more hurry than was necessary. Unfortu- 
nately, communication with the buoy was stopped after- 
wards bv water getting into the submarine. By this time, 
however, the boat had been raised so far that communica- 
tion could be resumed by making Morse signals on the 
conning tower by raps. 


Determination of Longitude by Wireless. 


It is well known that apart from astronomical observations 
the determination of longitude depends on estimating the 
difference between local and standard time. In a ship the 
former is obtained with the sextant from observation of the 
eun's altitude at noon and the latter is supplied by the 
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ship’s chronometer. The practically instantaneous flashing 
of time signals by wireless telegraphy over very great 
distances is now employed so that even if the chronometer 
goes wrong no harm is done. The Eiffel Tower station makes 
this a a special part of its work. 


Wireless and Aeroplanes. 


Some experiments have recently been tried in this direc- 
tion at the Buc Aerodrome. The whole transmitting 
apparatus, including batteries (accumulators, of course) 
weighed 45 Ib. The aerial wires consisted of two copper 
wires 55 yards long. The receiving station was in the 
aerodrome itself, where the antenna had four times the 
length. Communication was easily maintained between the 
aerodrome and the aeroplane over all distances not exceed- 
ing eight miles. 


Company Affairs. 


Lynen & Company, of Eschweiler, has been converted 
into a limited company with a capital of 2,300,000 marks. 

The Voight & Haetiner A.G., of Frankfurt, pays the same 
dividend for 1910 as for 1909, viz., 1099. 

The Stettin electric trams are paying 895 dividend for 
1910, against 73°% for 1909. 

The Berliner Elektromobil Droschken A. G., founded in 
1905, has gone into liquidation. The capital of three million 
marks has proved quite inadequate. 

The Danzig Electric trams carried 15 million passengers 
in 1910, as against 13-4 millions in 1909, and the receipts 
per car mile rose from 4-4d. to 4-6d. 

The Madgebureh Electric Trams Company has issued 
their report for 1910. At the close of the vear the rolling 
stock consisted of 130 self-propelled carriages and 126 
trailers. The net profit was 586,565 marks, and the cost 
per car mile was slightly greater than for last vear, viz., 

4-2d. 510,000 marks are devoted to paving an 819/ dividend 
and 46,244 marks will be carried over. 

The Elektrochemische Werke G.m.b.H., Berlin, are 
again paying 10% on their capital of 5} million marks. 


—— — — MÀ À— M — 


UNITED STATES. 


The Energy Losses in Metal Filaments—The New 
Electrical Code— Electric Vehicle Campaign— 
A New Lamp. 


Some important conclusions emerging from an investiga- 
tion into the energy losses in incandescent lamp filaments are 
summarised in a joint paper by Messrs. Hyde, Cady and 
Worthing, which has been published during the week. The 
authors refer to the results recorded bv various investiga- 
tions, and observe that whatever may be the explanation 
of the large values recorded in the literature of the subject, 
the inference at times has been made that a large part of 
the loss is due to conduction of heat at the leading-i in and 
anchoring wires, resulting in a cooling of the filament i in the 
neighbourhood of these supports. It has seemed, therefore, 
a matter of some importance to institute a further investiva- 
tion of the energv losses, using some new method which 
would give a positive indication of the thermal conduction 
losses at the leading-in wires and the supports of the 
filament. Of the power supplied to an ordinary incandescent 
lamp onlv a very small fraction, well under 195 in normal 
commercial lamps, is dissipated by the J? loss in the base 
and stem of the lamp. Measurements on a number of 
carbon, tantalum and tungsten mounts gave this loss as 
approximately 0-195. The rest of the power supplied to the 
lamps is transformed into heat in the filament itself, and if 
the losses by thermal conduction and convection are sub- 
tracted the remainder must be radiated bv the filament. A 
preliminary experiment showed that, although the losses 
by convection and conduction of heat by gas inclosed in the 
lamp bulb may be very large if the pressure 18 high, the 
quantity of gas in good commercial lamps is so small that 
the heat losses due to this effect are negligible. 


Method of Test. 


In view of these conclusions, the investigators in the 
present. case resolved to study the losses by conduction 
away of heat at the leading-in and anchoring wires, The 
method emploved in this studv was a modification of that 
involved in the Morse and Holbórn-Kurlbaum -optical 
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pyrometers. The image of a large tungsten filament was 
projected by means of a lens in the plane of the filament of 
the ordinary commercial lamp under investigation. A 
telescope supplied with a red glass over the evepiece was 
focussed on the image of the large filament and, therefore, 
on the filament of the test lamp, which was in the same 
plane. The filament of the test lamp when viewed through 
the telescepe appeared as.either a bright line or a dark line 
across the bright image of the large filament, depending 
upon the brightness of this background image, which could 
be controlled by varying the current through the back- 
ground lamp. By properly adjusting the background 
current the test filament could be made to disappear against 
the background. The test lamp was mounted in a socket 
which could be moved either sidew: avs or up and down, thus 
permitting any portion of the test filament to be seen against 
the image of the background filament. As successive 
portions ‘of the test filament were brought into coincidence 
with the background image current measurements of the 
background lamp corresponding to a disappea^ance were 
made. In this way the entire test filament was ex, lored., 
measurements being carried as close to the supports as the 
reduced luminosity would permit. The results of the tests 
went to show that in the case of a 115-volt carbon filament 
lamp of 3-1 watts per candle specific consumption the 
power lost in conduction through supports was 290 the 
corresponding loss in luminous efficiency being 495. These 
are the smallest losses reported. On the other hand, the 
greatest losses no in a 110-volt tantalum lamp, whie h lost 
conductively 7% in power and 13% in luminous efficiency. 

The reason for the much greater Scondiietivo loss in the 
tantalum than in the carbon filament lamp is attributable 
not only to the higher temperature, but also to the greater 
number of mechanical supports in the latter. At each point 
of support the filament is cooled by conduction. Midway 
between the carbon and tantalum lamps came the tungsten 
110-volt lamps, which lost conductively 4°% in power and 
7% in luminous efficiency. 


The Electrical Code. 


Important code changes are contemplated by the 
Electrical Committee of the Underwriters’ National Electric 
Association. The clause defining a theatre to be a place 
capable of seating at least 400 persons has been eliminated 
for the reason that there are thousands of moving picture 
theatres holding less than half that number. The notes 

calling attention to the fact that many of the stipulations 
are solely a matter concerning the protection of the person 
and should therefore be left to the discretion of the assured 
have also been eliminated. The number of receptacles in 
borders and proscenium sidelights has been limited to 21in 
addition to the limit of 1,320 watts to one cut-out. The 
rating of stage and gallery pockets has been cut down from 
50 amp. to 35 amp. for arc lamps and 15 amp. for incan- 
descent lamps, and different plugs must be emploved. A set 
of rules has been formulated governing the installation of 
low-voltage transformers used in connection with low- 
voltage lamps. Where the voltage does not exceed 27-5 the 
installation of 50 receptacles for a two-wire sign lighting 
circuit 1s permitted provided the rated capacity of the wire 
is not exceeded. For interior lighting 6 amp. and 12 sockets 
are the limits set for fixture work with flexible cords; but 
where No. 14 wire is carried directly to sockets and no 
flexible cords are likely to be attached the limits are 12 amp. 
and 24 receptacles. The total watt input for any one 
transformer must not exceed 2,000 watts and the primary 
leads must be fused for not over the full-load current. 
Protection for three-wire direct current generators must in 
future consist of a safety device placed in each armature 
direct. current lead ; or a double pole, double trip circuit 
breaker placed in each outside generator lead and corres- 
ponding equaliser connection ; or a triple-pole, triple-coil 
circuit breaker connected so as to protect the neutral, and 
the current and equaliser leads on one side of the machine ; 
circuit breaker to be so designed that any one of the three 
actuating coils will completely disconnect the three poles of 
circuit breaker. 


Corrosion of Iron in Concrete. 


At & Joint meeting 1n Chicago of the American Institute 

à i 
of Electrical Engineers (Chicago Section) and the Western 
Society of Engineers (E lectrical Section) Professor Burgess, 


of the University of Wisconsin, read a paper on the Elec- 
trolytic corrosion of iron in concrete, in the course of 
which he described an investigation of the subject which 
was undertaken under his direction at Wisconsin Univer- 
sity. Two series of tests were made, and in each ten two- 
inch iron pipes were embedded in concrete blocks having 
various grades of cement and various mixes from pure 
cement to relatively high sand and gravel bearing con- 
crete. In the first set of tests the blocks were set in Jars 
containing ordinary water and an electrode; eight volts 
constant pressure was impressed between the pipes and 
electrodes steadily for 180 days; the current and polari- 
sation pressure in each jar was measured irom time to 
time. At the end of the tests the corrosion was found to be 
slight; the loss of weight of the iron varied from 1:2 to 
Ir grams in the different samples. In the second set of 
tests the cement and concrete blocks were of slightly 
smaller diameter and there was used a 3°, salt solution 
in which they were immersed. The current was also ap- 
plied at eight volts continuously for 64 days and similar 
readings were taken. A great deal of corrosion was observed 
on the pipes when the blocks were broken open, many of 
the samples having larger or smaller holes; the loss of 
weight of the iron was 105 to 247 grams. On the outside 
of the latter blocks there were large formations of ferric 
hydrate crystals. With the salt solutions the current 
efficiencies varied from 40 to 8095; the polarisation 
voltages were also higher than with lake water. The 
results indicated that at 8 volts constant potential one 
might expect the following corrosions per square foot of 
exposed iron surface: with ordinary water, from 0:0036 
to 0:082 Ib. ; with salt water, from 2°7 to 5:85 lbs. This 
shows the great increase that salt or similar solutions 
produce in the corrodibility of iron from electric currents. 
In some of the samples there were noticed fine cracks in 
the concrete about the pipe which, however, might have 
been produced by causes other than the current, but the 
fact that there was no perceptible deterioration or dis- 
integration of the concrete, contrary to some of the pre- 
vious findings impels Professor Burgess to the conclusion 
that further experimentation is necessary to the final 
elucidation of the problem. 


Electric Vehicle Campaign. 


Several important movements are to be recorded in 
respect of the development and popularisation of the electric 
vehicle in this country. The Edison Electric IHluminating 
Company, of Boston, enters this week on a hundred 
thousand dollar exploitation campaign with a fleet of 34 
clectrically-propelled carriages, run-abouts and wagons, 
and has placed orders throughout the State of Massachu- 
setts for 160 additional electric vehicles. A public garage is 
also being built and equipped, and an electric automobile 
exhibition is being organised. Meanwhile, the Electric 
Vehicle Association is holding regular monthly meetings 
with the same general objects in view, and the popularisa- 
tion campaign is thus in tull swing. At the last meeting of 
the Association in New York, Mr. Alexander Churchward, 
of the General Electric Company, read a paper, in the 
course of which he made a strong plea for standardisation 
in respect of the number of cells to be used in electric 
vehicles for pleasure purposes. As things are now, pleasure. 
vehicles are run with acid batteries of anything between 
10 and 44 cells and with alkaline batteries varying from 
40 to 62 cells, so that maximum charging voltages re quire 
a range from 26 to 112 volts. Mr. C hurchw ard "advocates 
a standard for lead battcrics of 30, 40, and 42 cells, and of 
nickel-iron batteries of 40. €O and 62 cells, thus simplify Ing 
the charging voltages down to two. In this connection it 
is to be ‘noted that a new lead storage battery, which is 
claimed to be of an entirely new type, and the final step 
in the evolution of this class of battery, has just been put 
on the market by the Niagara Lead and Battery Company, 
of Niagara Falls. It isc called the * Salom ” storage battery 
and being made of initially formed plates, it eliminates 
both pasted and Planté plates. The plates are filled with 
spongy lead and lead peroxide and are ready for nnmediate 
use without any preliminary forming process. It is claimed 
for the “ Salom” that the negative plates will last for 
ever. or nearly so, while the positives give more than twice 
the life of any other known positive plate, and cost of 
mechanism is reduced by 5094. 


THE ELECTRICAL EN! 


New Developments. 


The Stave Electrical Company, of this citv, is placing 
on the market an inclosed flaming are lamp which uses a 
single pair of carbons, but obtains a long burning life by 
means of a single globe so constructed as to obviate con- 
densation in the useful heht-transmitting part, at the same 
time that the air is excluded. This is secured by using a 
globe which at a short distance below the arc has a con- 
stricted portion. Above this constriction the globe is too 
hot to admit of condensation. The lower part of the globe 
is somewhat shielded by the constriction from the radiation 
and there is a rapid change in temperature near this point. 
The heavier. products of combustion. are consequently 
deposited in the base of the globe where they are not 
objectionable, whereas some of the lighter vapours are 
condensed in the space above the globe. ‘This lamp is made 
in types burning from 100 to 200 hours and the main 
portion of the globe remains clear throughout. The smaller 
type of lamp is 32 in. in height and burns for 100 hours 
with a single pair of electrodes ; the larger tvpe is 37 in. 
long and burns from 150 to 200 hours. The upper electrode 
is five-eighths inch in diameter and the lower one one-half 
inch in diameter, both being 10 in. long. The lamps are 
built to burn two in series on a 110-volt circuit, the actual 
voltage around the are being about 45 volts. These lamps 
can be used on either constant-potential or constant- 
current circuits, taking either 10 to 6°6 amperes. The lamp 
which is rated at 2,000 c.p. consumes 330 watts, while 
the 3,000 c.p. lamp consumes 550 watts. 

The Johns-Manville Company, of New York, after many 
experiments in relation to the manufacture of a current 
capable of withstanding very high temperatures, is now 
marketing the “ J-M Refractory " for furnace setting of 
various types, cupolas, lining brass furnaces, assayers’ 
crucibles, oil-burning, tilting and rotary furnaces and for 
patching and facing bricks in place in the fire zone under 
various conditions. These cements are rated to resist 
temperatures as high as 3,000° F. The company has also 
produced a coating for walls known as “ J-M Brickline ” 
cement, which prevents clinkers from adhering and to seal 
the pores of the brick. 


PROFESSOR FLEMING ON ELECTRIC HEATING. 


Some Comparisons between Electricity and Gas. 


At the Royal Society of Arts on Monday evening, Prof. 
J. A. Fleming delivered the fourth and last of his series of 
Cantor lectures on the applications of electric heating, and 
gave demonstrations by means of almost every conceivable 
kind of electric radiator, convector, hot water heater, hot 
plate, kettles, etc. 

The first point dealt with was that of water heating. 
The simplest way of doing this electrically, said the lecturer, 

was by means of an immersion heater. To heat a gallon of 

water from 60? F. just up to boiling required 410 watts, 
therefore one B.T.U. of electric energy would raise 2} 
gallons of water from 60° F. just to boiling point. It was 
very important, with electric heating to prevent the heat 
escaping from the vessel containing the water, and the best 
method of doing this was by either lagging or polishing, 
thus limiting the radiation losses to a certain degree. If 
electric energy was supplied at 1d. per kelvin it would cost 
13d. to prepare 11 gallons of boiling water. The best 
immersion heater was the “ Therol," and an experiment he 
had carried out with that tvpe of heater had given an 
efliciency of 92"5.. Many Corporations were now willing to 
provide current for domestic purposes at the rate of 1d. per 
unit, provided it was not disconnected, which meant that 
it was possible to get 10 gallons of water at 110° F. for ld. 

On purchasing an electric kettle one should always insist 
upon its being tested. The efficiency, of course, varied with 
the kettle according to the construction, but, generally 

speaking, 88°4 or 00^, was a very common figure. The 
pe stion of time was always being cited as a drawback, 
but this was merely a matter of the current. If one wanted 
to boil the water in less time, one simply had to increase the 
number of watts; sav 590 watts, which in 11 minutes 
would bring the water to a boil with an efliciency of 36:3", ; 
10 or 12 minutes was quite a reasonable time. Generally 
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speaking, the faster the operation was carried out, within 
limits the higher was the etheiency, because the radiation 
losses were restricted. One drawback with the electrie 
kettle was that one could not force the pace, as was possible 
with a gas Jet. 

As to how electric heating compared with gas heating he 
had carried out an experiment with an ordinary tin kettle 
and a gas ring which gave an efficiency of less than 50°, 
That figure, however, could not be taken as absolutely 
general, but in any case the electric kettle had a higher 
efficiency than a gas kettle, and with energy at 1d. per unit 
electrical heating of water was cheaper than gas heating. 
The great advantage of electric heating was that small 
quantities of hot water could be obtained at any time of 
the dav or night without any trouble. 

Another system of heating was by means of a hot-plate. 
To get the best efficiency with this system the vessel to be 
heated should be perfectly flat on the plate and make per- 
fect contact. Prof. Fleming doubted whether any one knew 
the inefficiency of the ordinary kitchen range and circulating 
svstem of water, and although the comparison between 
the energy contained in one kelvin and that contained in 
l Ib. of coal was to the disadvantage of electric energy, 
nevertheless the electric energy could. be used to much 
better advantage. Turning to the question of electric 
cooking, the lecturer considered that the whole problem 
of constructing an electric oven. was to prevent the heat 
escaping. As to which was the best method of heating, it 
was almost impossible to say ; in fact, there was no best. 
For evervthing there was a pro. and a con., and one had to 
choose between different advantages and drawbacks. 
Generally speaking, 1t would be found that with the cost 
of electrical energy at Id. per unit, electric cooking was 
about equal to gas at 2s. 8d. per 1,000 cu. ft., which was 
the average price of London gas. Evidence, however, went 
to show that by electrically cooking food, certain sub- 
stances lost less than bv gas. To the lecturer's mind 
electric cooking apparatus should not be worked at a high 
voltage, and he was strongly in favour of keeping to 100 
volts, if possible. 

The next point was that of house warming. To bring a 
room at 40° up to 60° the comparatively small quantity of 
2.400 B.T.U. were required, but the difficulty was to prevent 
the heat escaping. The best means of heating a room was 
by means of radiant heaters, or convectors. These radiators 
or convectors should be lugh or low temperature radiators, 
but the lower one kept the temperature the better, because the 
heat did not radiate too much on to the walls of the room. 
Rooms electrically heated should not possess chimneys at 
all, but should be ventilated by means of electric fans. As 
regarded electric heating, however, everything depended 
upon the price of the energy. 

At the close of the lecture Prof. Fleming was accorded 
& very hearty vote of thanks. 


PERSONAL. 


The Rt. Hon. Lord Justice Fletcher Moulton, C.B.. will 
preside at the Festival Dinner of the Electrical Trades 
Benevolent Institution, at the Hotel Cecil, on Wednesday, 
April 26. l 

The death is announced of Mr. Harry George Young 
engineer and manager at Bo'ness to the National Electric 
Construction Company, Ltd. 

‘Messrs. Estler Brothers have removed their head office 
to larger and more convenient premises at 15, Dowgate 
Hits, Cannon-street, B.C. 

Messrs. Haslam & Schontheil, Ltd., electrical and 
mechanical engineers and merchants have removed their 
othees, showrooms and stores to 1H, Windsor-place. Cardiff, 
where they will carry a very much larger stock of all 
electrical supplics, cables. lamps, ete.. and will also have a 
well-equipped showroom where electrical fittings, ete., can 
be inspected, 

In order to cope more prom pny and satisfactorily with 
Increasing business in the district comprising Nort humber- 
land, Durham, and North Yerkshire, the United States 
Metallic Packing Company, Ltd., of Soho Works, Bradford, 
have opened a branch office at 2, Collingwood-street, 
Newcastle-on-T'vne, in charge of Mr. H. B. Plummer, who 
will be pleased to give immediate attention to all enquiries, 
orders, or other business 
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RECENT TURBINE DEVELOPMENTS.* 


The Straight Double-Flow Design of the Westing- 
house Company. 


By E. D. DnEsvrvs. 


Limitations in the electrical art have hitherto confined 
the rotative speed of turbines within 1,800 r.p.m. for sizes 
above 500 kw. To-day turbines of 2,500 kw. are very 
satisfactorily operating at’ 3,600 r.p.m., and 4,000 kw. 
turbines of the same rotative speed are soon expected. 
In high-speed work generator rotors of the through shaft 
type have been largely superseded by designs having the 
shaft bolted to the ends of the field disc by means of a 
non-magnetic coupling in two-pole machines and integral 
with either half of the rotor in four-pole machines, the 
whole secured by bolts. 

The effect of rotative speed is forcibly brought out in the 
following table, which gives the principal dimensions on 
two 1,000 kw. turbines, 1,800 r.p.m. and 3,600 r.p.m. each. 


COMPARATIVE DIMENSIONS. 


Low Speed. High Speed. 
1,000 kw. Turbine. 1,800 r.p.m. 3,600 r.p.m. 
Length between bearings, approx- 
imately ; . 12 ft. 74 in. 8 ft. 8 in. 


Size of bearings, approximately ..6in. x l4in.  4in. x 9 in. 


Weight, including blading, approx- 


imately .. 7,000 Ibs. 2,000 lbs. 
Maximum drum diameter, approx- 

imately .. es . 3ft. 1} in. 20 in. 
Minimum drum diameter, apErta 

imately .  lilin. 101 in. . 
Number of rows of blading, ap- : 

proximately : 82 49 
Largest blades (nominal height) .. 4 in. 4 in. 
Shortest blades (nominal height). . 1 in. 4 in. 


Coincident with the improvement in mechanical con- 
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flow in opposite directions through the two similar elements. 
One of the solutions, then, was to substitute for the longest 
and least efficient section of such a combined machine 
a short impulse wheel of about equal efficiency. In doing 
this the unit was made 30% shorter than the single-flow 
design. 

Another advantage secured in this arrangement, for 
large turbines, is the elimination of two of the dummy 
pistons of the reaction type turbine—the two low-pressure 
sections equalise their end thrust and the impulse section 
requires no counterbalancing, as all of the expansion 
takes place in the nozzles. For low speeds which obtain in 
25 cycle work the intermediate stage is retained as a 
single-flow element in order to provide the best blade 
lengths. 

For such high speeds as are used in 60 cycle work a 
straight double-flow design lends itself admirably. These 
improvements have resulted in the exceptionally sym- 
metrical turbine shown in the sectional drawing. Further- 
more, a decrease in length of the machine has been brought 
about, together with greater economy. In the straight 
double-flow turbine the sub-division of steam after it 
issues from the impulse wheels is very simply accomplished 
by a short belt around the nozzle blocks. The specific 
volume of steam, after issuing from the impulse wheel, 
being still relatively small, the subdivision is readily taken 
care of in this way. 

This composite or hybrid design proposes to retain as 
much of the reaction blading as may be justified from a 
constructional standpoint. There is a notable difference in 
efficiency between the nozzle and bucket elements used in 
turbines. The general results of nozzle and blade experi- 
ments indicate that nozzle efficiencies range from 95% to 
98%, while single buckets may vary from 70% to 85%. 
Reaction turbines have a specially constructed blading 
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to altered distribution of steam and better blade lengths. 

In the early machines the cylinders were made with rib 
and web reinforcement and with the equaliser passages 
and turbine supports cast integral. Material of different 
thickness at certain parts and the varying temperatures 
occurring in the turbine did not encourage uniformity of 
cylinder expansion nor facilitate the production of the 
casting. In the new types the cylinder cover and base are 
entirely symmetrical and unencumbered by external 
ports. Furthermore, independent supports are provided, 
permitting the exhaust passage to expand and contract 
freely without disturbing the alignment. 

When large capacities are encountered a different 
problem arises. The size of the exhaust port becomes 
disproportionately large as compared with the turbine 
cylinder, necessitating à casting that is difficult to make. 
Naturally a division of the large volume of steam at the 
low pressure end suggested itself to the designer. The 
distance between bearings is another item that the designer 
of large machines must contend with in dealing with 
bending moments and stresses. Jt would be impracticable 
to place two reaction machines end to end and divide the 


* Abstract of a paper read before tie Engineers Society of Foam ylvinia. 


elements. Inthe impulse type the area of the steam 
passage through the buckets is sensibly constant. Reaction 
baldes establish varying cross-section in precisely the 
same manner as 1n nozzle designs. Only when these blades 
are of relatively short lengths do they become of un- 
economical proportion with respect to the leakage annulus, 
which appears only in the high-pressure stage, and, there- 
fore, the impulse wheel used in this part of the turbine 
does not detract from the efficiency. Moreover, the use 
of the impulse section utilising a high pressure and heat 
drop removes the wide difference of temperature and 
pressure with the cylinder. 

The turbine, since its introduction within the past 
decade, has quickly surpassed the economies established 
bv the most efficient reciprocating engines. The most 
efficient engine has shown itself capable of developing 
a kw.-hour on about 17 tb. of steam with 175 Ib. pressure, 
80° to 90? superheat and 28 in. vacuum. This engine record 
has been improved about 2095 by the turbine. One of the 
Westinghouse straight double-flow turbines of 10,000 kw. 
capacity, installed at the City Electric Company, San 
Francisco, California, has developed à kw.-hour with 
13:88 Ib. of steam understhe same operating conditions. 
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A TELEPHONE AUTHORITY. 


Mr. Herbert Laws Webb is vigorously pursuing his 
campaign for the creation of a telephone authority, and 
in addition to the active co-operation of the London 
Chamber of Commerce and the Association of Chambers 
of Commerce, he has secured for his project the whole- 
hearted support of a constantly-increasing body of pro- 
minent business men. He points out in a letter addressed 
especially to the commercial community, which will be 
found elsewhere in to-day's issue, that whereas Great 
Britain should to-day have at least three million tele- 
phones in use, she has only actually 644,000. These, with 
the trunk lines, represent a total capital of £26,400,000, 
of which the National Company's system represents a 
little over three-fifths, and that of the Post Office a little 
under two-fifths. To increase the telephone system of the 
country from 644,000 stations to 3,000,000 stations, with 
a corresponding increase in the trunk lines, will require 
further capital expenditure of £96,000,000, and even then 
our telephone facilities will be far behind those of the 
United States. Now, says Mr. Webb, let the business man 
review the results of Government and commercial manage- 
ment of the same business, and consider whether under 
Government management the capital necessary for the 
adequate development of the telephone service is likely 
to be forthcoming. Here is a statement of the gross revenue, 
working expenses, and net revenue, shown in the latest 
accounts of the National Telephone Company and the 
Post Office reduced to percentages, which gives a simple 
method of comparison :— 

. Post 
National. Office. 


Per cent. of gross revenue on capital 


employed T 3 me 2141 13:6 
Per cent. of working expenses to gross 

revenue is is by 98:0 12:0 
Per cent. of net revenue on capital 

employed js : - s 8:9 3°8 


The following table shows the actual results produced 
by the Post Office telephone business, and what they might 
be, with the same amount of capital, if the management 
were commercial :— 


Actual On “ Na- Increase under 

rerults tional" commercial 

basis. management 

Gross revenue £1.383,976  £2.140,000 £756,024 
Working expenses 996,348 — 1,240,000 — 243,052 
Net revenue £387,628 £900,000 £512,372 
Per cent. on capital 38 8:9 51 


The adequate development of the svstem is, Mr. Webb 
urges, mainly a question of capital; but, as shown. above. 
the amount of capital required) is very large-—TIt-would-be 
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easy to spend £5,000,000 a year of new telephone capital 
for years to come; and, since the demand for means 
of communication tends constantly to expand, from 
£10,000,000 to £15,000,000 a year would probably be 
required after a few years. 


Obviouslv, as Mr. Webb points out, it needs commercial 
management to produce this development and attract the 
necc siry capital, and it also nceds the removal of the haras- 
sing restrictions which have hitherto throttled the telephone 
industry. It may not be a good thing to leave the conduct 
of so vast a Lusiness as the telephone service to private 
enterprise, but it would at least be much better than permit- 
ting it to ke a Government monopoly hemmed in by a 
thousand and one unnecessary obstacles to development. 
But clearly the real remedy is, as Mr. Webb urges, the 
creation of a telephone authority, to operate and develop 
the whole system of the country on commercial lines. 
* Under commercial management the telephone business 
can be operated at a sufficient margin of profit to ensure 
the constant flow of new capital necessary for development ; 
while Government, municipal, and chamber of commerce 
representation on the board of management of the telephone 
authority would secure the requisite measure of public 
control" On the other hand, State control means an 
indefinite augmentation of administration expenses which 
can only be gravely prejudicial to the community. It has 
been estimated—and the estimate has not so far been 
questioncd—that the first step after Government control 
has been established will be the appointment of something 
like a hurdred thousand State-paid officials. When to this 
burden is added the cost of elaborate departmental 
machinery organised on the lavish scale adopted by the 
Government throughout the whole of its administrative 
departments, the ultimate prospect may be well viewed 
with apprehension by the business world. 

While the tendency of modern inventive genius has 
always been to cheapen the cost of any supply or any 
service which is for the general benefit of the community, 
the tendency of State control has always been in precisely 
the opposite direction. The history of the Government 
control of the telegraphs is a striking demonstration of 
this fact. Every new device for improving and accelerating 
the service was resisted to the last possible moment, and 
inventor after inventor was compelled to take his ideas 
to other countries where no barricades of red tape barred 
from public use the product of scientific evolution. In the 
end some of these devices were acquired by the State at 
a cost ten or twenty times greater than that at which 
they could originally have been purchased. Precisely the 
same principle has operated to check the development of 
the telephone. Every innovation has been coldly rejected 
by officialdom, without even the formality of an experi- 
ment. The automatic system which has proved so wonderful 
a success in Canada and the United States was offered in 
the first inst: nce to the British Government, its inventor 
states, and the offer was not even acknowledged, the 
inventor being evidently put down by a superior clerk as 
a mere crank. To-day, four years or more after the event, 
another and less effective system, of foreign origin, is in 
course of trial. And at the same time, we pay more for 
our telephone service than any other community in the 
world. Germany pays from £4 to £9 for the unlimited 
local service which costs us £17. St. Petersburg pays less 
than £6. In Austria, four thousand calls cost less than 
£5, and the unlimited service £10. In Belgium, the un- 
limited rate runs from £6 to £10, according to population. 
In Copenhagen, twelve hundred calls cost a httle over £4, 
and four thousand calls less than £7. In Sweden the rates 
are one-fourth of those charged in the United Kingdom. 
In the United States and Canada the cost averages £4. 
Then again, in all the countries named, the trunk line fees 
are roughlv fifty per cent. lower than thev are in this 
country, while in many cases a fraction over two shillings 
will pay for what costs us about eleven shillings. Apart 
from the heavy scale of fees, there is also the deposit 
system to be borne in mind—a system under which the 
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Post Office holds practically in perpetuity many thousands 
of pounds of the money of the business community, and 
not only pays no interest for the use' of it, but makes the 
possession of it the condition precedent of transmitting a 
trunk call at all from a subsceriber's home or place of 
business. 


Dew Books and Dew Editions. 


TESTING OF ELECTRO-MAGNETIC MACHINERY AND OTHER 
APPARATUS. By B. V. Swenson and B. Frankenfield, 
assisted by J. M. Bryant. (London: Macmillan & Company, 
lls. net). 

This volume deals with the testing of alternating current 
machinery, and the subject is treated in a very clear and 
systematic manner. The book is of American origin, and 
should be of value not only to the advanced student, but 
also to those taking up the design and operation of alter- 
nating current plant. The volume comprises 127 experi- 
ments to determine the effect of impedance, capacity, 
frequency, etc., on various kinds of plant and circuits. 
Matters affecting the design and operation of transformers 
and motors and the measurement of power in polyphase 
circuits are also treated. Each experiment or problem is 
self-contained, and in every case a number of references 
and data are furnished and the object to be attained con- 
cisely stated. Questions bearing directly on the subject are 
also:included. The graphical method has been introduced 
in most experiments, which have been roughly classified. 
It 1s to be noted that the manuscript has been criticised 
by an electrical engineer engaged in the commercial applica- 
tion of electrical machinery, who has made suggestions 
which have, no doubt, increased the value of the book to 
those engaged i in every-day operation. An appendix on life 
hazard and resuscitation in electrical engineering is in- 
cluded. It gives useful information on the causes and 
effects of shocks, together with rules for reviving injured 
persons. 

A HANDBOOK FoR STEAM Users. Rules for engine drivers and 
boiler attendants. By M. Powis Bale. (London: Long- 
mans, Green & Company. Sixth edition, 3s. 6d.). 

The fact that this volume has served its purpose as a 
guide to those engaged in the working of steam plant is 
shown by the fact that it has run into six editions, the last 
of which has recently been re-printed. It is chiefly as & 
handbook for engine drivers and boiler attendants that it 
is of value. While of use to owneis of steam plant, it will 
appeal more to the former class. Information is given 
concerning most kinds of appliances met with in medium 
size installations, together with rules to be observed in 
starting up and shutting down, and dealing with emer- 
gencies. One notices that the author 1s decidedly in favour 
of automatic dampers controlled by the steam pressure. In 
dealing with the conversion of thermometer readings from 
Centigrade to Fahrenheit and Fahrenheit to Centigrade, 
and in giving the calculations for the volume of steam and 
water in boilers, the author probably goes beyond the 
capacity of the average boiler attendant to whom such 
things as decimal points will be hidden secrets. 


Books and Publications Received. 


[Reviews of new books and new editions briefly acknow ledged 
in this column will in most cases appear in due course inthe 
ELECTRICAL ENGINEER. | 


Transformers: a Treatise on the Theory, Construction, 
Design and Uses of Transformers, Auto-transformers 
and Choking- coils, bv Herman Bohle, M.I.E.E., Pro- 
fessor of Electro- technics at the South African College, 
Cape Town; and David Robertson, B.Sc., A.M.I.E.E., 
Professor of Electrical Engineering at the Merchant 
Venturers Technical College, University of Bristol. 
London: C. Griffin & Company, 21s. net. (A thorough 
exposition of the scientific principles upon which the 
action of a transformer is based, and embracing an 
entirelv new method of designing; with 18 plates 
and 332 figures in the text; \pages>356.) 
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Technical Problems and their Solution. 


Questions and Answers by Practical Men. 


RULES. 


Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
clectro-metallurgical plant, and electrical engineering work 
generally. 

Qv rEsTIONS.—- For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at anv time. 

Answers.—A fee of 108. will be paid for the best answer, 
and 5s. for the next best. Replies should reach the office within 
seven days of the appearance of the questions. 


QUESTIONS. 


Question No. 1246.—Has the atmosphere of a gas engine 
house any deletorious effect on the insulation or other 
parts of electric generators installed therein. If so, 
what are the primary causes and what is the remedy ? 
Are the effects the same with different varieties of 
gas, such as suction and town gas ?—“ C. B." 


Question No. 1247.— What is the effect produced by skewing 
the slots of a slip-ring induction motor ? . Can the 
starting torque be increased by this means ? If a motor 
had originally a wound rotor and was started by 
cutting out resistance in circuit with rotor, what would 
be the effect on running capabilities, current taken, 
etc., by putting in a short-circuited rotor having 
straight or skewed slots and dispensing with the slip- 
rings ?—* WaAL." 

Question No. 1248.—Describe the method of obtaining the 
efficiency of a three-phase induction motor from light 
load tests. What other tests are usually made in 
commercial working ?—'' T. B." 


Question No. 1249.—Consider the necessity for automatic 
signalling on railways and the advantages of electric 
over other methods. Indicate the trend of modern 
design in electric systems, and consider tlie relative 
merits of pure electric and electro-pneumatic systems. 
To what extent is automatic signalling practicable, 
necessary and beneficial on tramways and light 
raillways?*—"' L.C? — 


Question No. 1250.—Give formule and data with reference 
to oil-immersed resistances, stating increased capacity 
due to immersion, and also their behaviour under 
alternating and under direct currents.—‘‘ D. C. O.” 


ANSWERS. 
Duplicate Motor Drive of Line Shafting. 


Question No. 1245.—State what difficulties there are, if 
any, in driving a line shaft by means of two electric 
motors belted to same, and explain the arrangements 
that would be necessary. with motors running on 
direct current and three-phase circuits.—'* COUNTRY 
ENGINEER." 


Reply to Question No. 1245 (awarded 10s.).—A_ problem, 
practically identical with that referred to, has already 
been solved (and under more difficult conditions than the 
present) in traction work where two or more motors, 
geared to the respective driving wheels, are, through the 
latter and the rigid rails, practically compelled to mechanical 
synchronism. In such a case, difference of speed between 
the two motors could only occur by slipping of the driving 
wheels, but, in the present case, a considerable amount 
of flexibility is obtained (though more or less ineflicientlv) 
bv slipping of the driving belt. 
It is required to operate the motors mechanically in 
parallel and, as in traction work, so here, the motors 
should be as nearly as possible identical in horse-power, 
speed and speed-load characteristics (see Fig. 1). It is also 
essential that the motors be of the some general type, and 
if the percentage decrease in speed of both, on adding a 
certain load increment, be not the same, one at least of the 


normal 
will be 
motors 
of the 


motors will be constrained to run at other than its 
speed (for the load then carried), its back E.M.F. 
proportionately displaced from normal and the 
will share the load unfairly—to the detriment 
overloaded machine. 

It would at first seem probable that, so long as the 
motors have the same percentage fall of speed on load, 
it is unnecessary that the normal armature r.p.m. be 
identical in the two machines (differences in this respect 
being compensated by a suitable choice of pulley diameters 
to give the same line shaft r.p.m. in both cases). To a 
certain extent this compensation could be made, but there 
would always be risk of the belts behaving in a different 
relative manner at various loads so that, for really satis- 
factory running, the motors should be as similar as possible 
in every respect. 

Direct-current motors will run more satisfactorily than 
A.C. machines under the conditions assumed, particularly 
if only synchronous A.C. motors are available. Induction 
motors, which are the more suitable and commonly used 
type of A.C. motor for general power purposes, are not 
likely to give serious trouble if used as suggested, but 
D.C. machines are, in general, better for the purpose. 

As regards electrical connections, the two motors should 
be operated by the same starting and speed regulating 
gear (see also later, however), but independent means should 
be provided for adjusting their speed characteristics to as 


D.C. COMPOUND : A.C. SYNCHRONOUS 


great as possible similarity in the first instance, and it 
should always be possible to use either motor alone, if 
for any reason desirable (see later paragraphs). Each 
motor should have its own overload and no-volt releases, 
or failure in one branch circuit, or one machine, may cause 
serious damage to be wrought in the other ere releases 
connected to the common supply feeders are actuated. 
Indeed, the latter releases would not operate till the sound 
machine had taken a heavier load than was permissible for 
both in normal service. 

The best mechanical arrangement of the set would be 
to place both driving pullevs as near as possible to the 
centre of the line shaft, providing loose pullevs between 
the latter and the individual loads as usual. If the motor 
drive be at the two ends of the line shaft not only is the 
electrical. control of the motors complicated, but also 
sudden heavy load variations, towards the ends of the 
shafts will cause serious torsional oscillations in the shaft 
and appreciable temporary unbalancing of the loads on the 
two motors (see also “ Electrical Review," September 30, 
1910, p. 554. for notes on line shaft twisting). In any case 
a good stiff line shaft is desirable, for this reason, when 
Criving by two or more motors, but this necessity is greatly 
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reduced if the motors be close together (from the point of 
view of the machines driven, torsional oscillations may be 
more serious in the latter case, so that, if very uniform 
torque be required at the load, it 1s often advantageous to 
use distributed motors in the line shaft). 


It appears from the wording of ‘‘ Country Engineer’s ” 
query that he has not actually got two motors to employ 
as above and in that case he should certainly consider 
whether a single motor would not more economically meet 
his requirements. The larger motor would have a higher 
efficiency, and its control would be a simpler matter; if 
possible, it should be direct-coupled to the line shaft—to 
the centre of the latter if it be long. Where two motors are 
employed (and they have, as stated below, many real 
advantages), it should be arranged that one machine 
can be run alone when the total load is within its capa- 
bilities ; this may be secured by suitable switch gear and 
by the use of loose pulleys between the motors and the 
line shaft or by cutting the latter into two lengths, con- 
nected, when necessary, by a jaw or other coupling. 
Probably the loose-pulley arrangement is the better, and, 
in any case, it should be possible to mechanically connect 
the whole length of shafting when required, otherwise both 
motors may have to be run to supply even a light load 
on each shaft and—even more serious—one motor cannot 
aid the other on overloads. The jaw coupling in the line 
shaft often enables an idle halt of the latter to be com- 
pletely shut down, thus avoiding its friction losses. A 
further advantage in the use of two motors on a line shaft 
is the possibility of “‘ series-parallel’’ control (or ‘‘ cas- 
cade " control of induction motors), on certain classes of 
load to give economical low speed working and powerful 
starting characteristics. In many cases, however, the use 
of two motors would not involve advantages sufficiently 
compensating the inevitable disadvantages attached to 
their use and certainly where the total horse-power involved 
is less than 5 or 10 h.p. the use of a single line shaft motor 
is generally preferable. 


It is an increasingly common practice to couple motors 
directly on to line shafting or at least to gear them thereto, 
(usually through rawhide pinions), this being a more efficient 
procedure than the use of belting. The latter, however, 
possesses the advantages stated, where motors are operated 
mechanically-in-parallel. Using modern, highly standard- 
ised motors, there should be no difficulty in adopting the 


more rigid coupling.—'' TEXTILE.” 


Correspondence. 


All communications intended for the Editor should be addressed 
‘t THE EDITOR, 149, Flect Street, London, E.C. Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 


The E tor is not responsible for, nor does he necessarily endorse 
opinions advanced by correspondents. 


A TELEPHONE AUTHORITY. 
To the Editor of the ELECTRICAL ENGINEER. 


Sir,—A commercial matter of great importance to the 
whole country is in danger of being settled in the wrong 
way unless the opinion of the business community is 
promptly aroused and makes itself heard in Parliament. 
The proposed transfer of the telephone svstem of the 
country to the Post Office is certain to produce bad results 
as regards the efficiency, the development and the finance 
of the telephone business. 


In 1869 Parliament made the mistake of granting a legal 
monopoly in telegraphy to the Post Office. That mistake 
has cost the taxpayer £35,000,000 in 40 years. It has also 
greatly checked the development of the telephone. Great 
Britain has to-day 644,000 telephones, but ought to have 
3,000,000. The telephone affords direct house-to-house 
communication over any distance, and thus fills one of the 
greatest needs of a civilised community. Under commercial 
management the possible development of the telephone is 
almost unlimited. The whole cominunity will gain from such 
development, but especially the commercial section, since 
rapid communication is the life-blood of commerce. 
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Our present 644,000 telephones represent, with the trunk 
lines, a total capital of £26,400,000. Of this capital the 
National Company's system represents a little over three- 
fifths and that of the Post Office a little under two-fifths. 
To increase the telephone system of the country from 
644,000 stations to 3,000,000 stations, with a corresponding 
increase in the trunk lines, will require further capital 
expenditure of £96,000,000, and even then our icieohane 
facilities will be far behind those of the United States. 


Now, let the business man review the results of Govern- 
ment and commercial management of the same business 
and consider whether under Government management the 
capital necessary for the adequate development of the 
telephone service is likely to be forthcoming. Not to burden 
your columns with too many figures, I have reduced the 
gross revenue, working expenses and net revenue shown 
in the latest accounts of the National Telephone Company 
and the Post Office to percentages, which gives a simple 
method of comparison, as follows:— ' 


National. P.O. 

Per cent. of gross revenue on capital 
employed ga Sa ; 211 13°6 

Per cent. of working expenses to gross 
revenue io : 58:0 72:0 

Per cent. of net revenue on capital 
employed 8:9 38 


From the National figures Post Office royalty is excluded: 
as this is not properly a working expense and does not, of 
course, appear in the Post Office telephone accounts. 


The following table shows the actual results produced by 
the Post Office telephone business, and what they might 
be, with the same amount of capital, if the management 
were commercial :— 


Post OFFICE TELEPHONE RESULTS COMPARED WITH THOSE 
OF NATIONAL COMPANY. 


Increase 
On under 

Actual — * National" Commercial 

Results. Basis. Management. 
Gross revenue £1,383,976 £2,140,000 £756,024 
Working expenses £996,348 £1,240,000 £243,652 
Net revenue £387,628 £900,000 £512,372 
Per cent. on capital 3°8 8:9 5l 


The adequate development of the telephone system is 
mainly a question of capital, but, as shown above, the 
amount of capital required is very large. It would be easy 
to spend £5,000,000 a year of new telephone capital for 
years to come ; and, since the demand for means of com- 
munication tends constantly to expand, from £10,000,000 
to £15,000,000 a year would probably be required after a 
few years. But to produce this development, to attract 
the necessary capital, needs commercial management and 
the removal of the harassing restrictions—-the outcome of 
the ill-fated Government telegraph monopoly—which have 
so long interfered with the expansion of the telephone 
industry. 


Much prejudice has been aroused against the conduct 
of the telephone business by private enterprise. But to 
make of it a Government monopoly, unproductive and, 
therefore, unprogressive, the above figures show would be 
a fatal mistake. 


The solution of the dilemma is the creation of a Telephone 
Authority, to operate and develop the whole telephone 
system of the country on commercial lines. Under com- 
mercial management the telephone business can be operated 
at a sufficient margin of profit to ensure the constant flow 
of new capital necessary for development, while Govern- 
ment, Municipal, and Chamber of Commerce representation 
on the Board of Management of the Telephone Authority 
would secure the requisite measure of public control. This 
solution has been adopted bv the London Chamber of 
Commerce and by the Association of Chambers of Com- 
merce. Its adoption by Parliament should be urged by 
every business man. 

I am, ete., 
HERBERT Laws WEBB. 
Old Queen-street, Westminster. 
March 27. 
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Business Notes and News. 


LIGHTING AND GENERAL. 
HOME. 


BEckENHAM.-- Despite some strong protests, the Council has 
adopted a report of the Electricity Committee recommending 
an increase in the price of current. [t appeared from a return 
submitted by the Clerk that the. average annual saving of 
current made by consumers who have had metal filament lamps 
in use for twelve months has been 43°,. The lamps having been 
very largely edopted in Beckenham, the Committee tind that 
the output of the station has been seriously reduced with a 
corresponding reduction in their income. New consumers are 
being obtained at a satisfactory rate, but u.til the old level 
of output is reached some means must be adopted to enable 
the Council to meet standing charges, The difficulty is temporary 
only, and is expected to disappear at the end of two years from 
date. The Committee recommended that the most. convenient 
way of meeting the case will be:—(a) to suspend the cash 
discount which has hitherto been given on householders’ lighting 
accounts (this amounts approximately to 4d. per unit), and 
(b) in respect of consumers (other than power users and trades- 
men's outside arc lamps) where no discount has hitherto been 
given, they are of opinion that for the time being the price 
should be increased $d. per unit, and they recommend accord- 
ingly, this recommendation to take effect from and after the 
quarter commencing April 1. The report was adopted by a 
majority of 9 to 5. 

Brpronp.— "The Council has adopted the recommendation of 
the Electricity Committee to extend the cable to Britannia Iron 
Works at a cost of £380, subject to Messrs. J. & F. Howard, the 
proprietors of the works, agreeing to take a minimum of £300 
worth of current for seven years. 

BELFAsT.—RHReporting upon the results of the recent ex- 
hibition of the applications of electricity which was held in 
the Ulster Hall, the Electrical Engineer says :—‘‘ The electric 
house was the principal attraction, and enabled thousands 
of people to see how beautifully electric lighting lends itself to 
the artistic illumination of an ordinary dwelling-house, and 
many were surprised and pleased at the adaptability of electricity 
to every domestic requirement. Of the 12,694 visitors who 
attended the exhibition, 1,351 paid extra to sve the cookery 
demonstration, and 1,590 paid for catalogues. Inquiries amongst 
the exhibitors disclosed the fact that all, without exception, 
were more than satisfied with the orders they had secured. 
Certain. exhibitors covered their expenses by sales effected 
during the first few days alone. The number of applications 
for a supply of electricity that have been made to the depart- 
ment since the exhibition and directly traceable thereto is 
very gratifying. The initial cost of electric ovens restrains a 
a good many prospective users from taking advantage of them, 
and l am of opinion that our local contractors would do well 
to consider the question of supplying these on some system of 
hire purchase, at least, until their desirability is more firmly 
established." 

Bury.—The Council's Electricity Department is now supplying 
current to Messrs. Worsley's new weaving shed, this being the 
first supply of the kind in the town. 

CanRNARVON.— n preparation for the investiture of H.R.H. 
the Prince of Wales, electric light is to be installed throughout 
the corridors and towers of Carnarvon Castle, which will be 
used for the accommodation of the Royal party. 

CROYDON.—AÀ sum of £12,115 has been allocated in relief of 
rates from the profits of the Electric light and tramways under- 
takings. The electricity account showed a reserve on March, 
1910, of £41,315, whilst the statutory reserve was £35,000, so 
that there was a balance here of £6,315. There was a further 
surplus for the year ending March, 1911, of £6,200. The Tram- 
ways Committee in March, 1910, had a reserve of £24,137. There 
was a surplus on this past year, ending March, 1911, of £8,000. 

DanriNGTON.— The Electricity Committee's estimates for the 
annual year show a total expenditure of £5,362, chiefly connected 
with the generation of electricity. The gross estimated profit is 
put at £7,921, against which has to be put £1,700 interest on 
loans, and £3,900 for depreciation. The balance is handed over 
in relief of the rates. 

HoksHim.—The Urban District Council have decided to 
substitute high power Osram lamps for the existing arc lamps in 
the Carfax and other streets of the town. 

KiNo's Lyxx.—The Electricity Department of the Corporation 
made a profit of £1,000 during the past year, and it is proposed 
to allocate £300 to the relief of rates and reduce the cost of 
current to private consumers from 5d. to 4d. per unit. 

LovGHBOROUGH.— An attractive circular has been issued by 
the Corporation Electricity Department pointing out the 
advantages of electric light. “ Electricity," it is urged, “ will 
give you a better light than gas at a lower cost. It will not dirty 
the decorations or damage pictures and books: consequently 
you can effect a saving in that direction. It does not vitiate the 
air in a room, and if you breathe pure air you will enjoy better 


health than if inhaling unwholesome fumes. It materially 
reduces the work at spring cleaning. The cost of installation is 
very moderate—from 8s. per single light point, inclusive of 
fittings (but exclusive of lamps). Or you can have the same 
installation on a deferred payment system at the rate of Yjd. 
per point per quarter for three years--total 9s. 6d.” 

MACCLESFIELD.— After an inquiry before the Hon. T. H. W. 
Pelham, Assistant Secretary to the Board of Trade, an Order has 
been granted to the New Electricity Company of Macclesfield, 
Ltd., enabling them to supply electricity for lighting and power 
within the borough. The Corporation obtained a Provisional 
Order in 1901, but as no effective steps had been taken to carry 
it into existence, the Order was revoked last year by the Board 
of ‘Trade, 

PLyMoutH.—The February report of the Council's electricity 
undertaking shows a sale of 235,270 units, and estimated receipts 
of £2,456, compared with 215,715 units sold and £2,357 received 
in the corresponding period of last year. The cost of the current 
supplied to the Corporation tramways last month was £662, an 
increase of £15, the supply for private lighting produced £1,401, 
an increase of £77. and for private motors £159, an increase of £40. 
At the end of February the number of consumers was 1,280, 
against 1,127, and the lamp connections 02,458, compared with 
87.101 last year. 

PorLan.- The staff of the Electricity Department held their 
fifth annual dinner on Friday under the chairmanship of Mr. J. 
Horace Bowdea, Borough Electrical Engineer. The Chairman, in 
proposing * Success to the Electricity Undertaking,” dwelt upon 
the prosperity of the concern in comparison with the great 
difficulties encountered in the earlier stages, This success was 
largely due to the united efforts of all concerned in the work, and 
the unanimous spirit of lovalty given to him in his «flicial 
capacity by cffisers and workmen alike. He estimated that the 
profits of the financial year now drawing to a close would exceed 
£3,500, in spite of the fact that the cost of public lighting has 
been reduced by approximately £1,000 per annum, thus providing 
substantial relief to the rates. A new departure had, he said, 
been initiated during the current year, by providing wiring 
installations for applicants who did not care to go to the expense 
of wiring theirown premises, This system had given a considerable 
fillip to the adoption of electricity supply for domestic and busi- 
ness purposes, and he trusted that the Borough Council would 
be able to extend the systein, in order to facilitate the universal 
adoption of electricity for lighting and heating purposes. 

SOUTHEND.—The Corporation has decided to invite tenders 
for iustalling electric light at the sanatorium. 

NT. PANCRAS.— Àt a meeting of the Borough Council it waa 
reported that the Comptroller of the London County Council 
had drawn attention to the fact that out of the surplus of the 
Council's electrical undertaking last year a sum of £7,960 had 
been applied in reduction of rates, and added that the Finance 
Committee of the L.C.C. suggested that the Borough Council 
should make an arrangement with the L.C.C. for the payment 
by equal yearly or half-yearly instalments of principal of the 
outstanding debt for electricity: purposes now being repaid on 
the annuity svstem. The Finance Committee recommended that 
the Finance Committee of the L.C.C. be informed that the 
Council, after fully considering the proposal, are unable to 
entertain the suggested alteration of the terms upon which the 
electricity loans in question were advanced; and thia recom- 
mendation was adopted by the Council. 

West Ham.—The second annual dinner of the staff of the 
Electricity Department was held under the chairmanship of 
Mr. H. H. Couzens, who, responding to the toast of the evening, 
proposed by the Mayor (Alderman R. White, J.P.), said the 
results of the past financial year would show a marked improve- 
ment on those of the previous year, and there was every proba- 
bility of their being able to show a surplus. With regard to the 
sales department, the receipts showed an increase, and that in 
itself was a very satisfactory result. The sales department had 
been the subject of tremendous controversy, more particularly 
outside West Ham, but he hoped they would be able to show 
results which would effectually silence all adverse criticism, 
though they would be seriously hampered on account of the 
recent Attorney-General case. They now had to raise what was 
practically trading capital for the sales department, and the 
period granted for re-payments was exceedingly short—only 
three vears. When the three vears had expired they would have 
a decent trading balance, and then they would be able to show 
results as good as those of any other trading department in the 


country. 


TRACTION. 
HOME. 


AcTON.—AÀ through service of electric cars is now being run 
by the Middlesex County Council between Acton and Hendon 
by way of Willesden, Willesden Green, and Cricklewood. 
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BLACKPOOL.—Six new cars of a novel design have been 
ordered by the Electric,Tramways Department of the Council 
for service at the Parade during the coming season. 

BRIGHTON.—The promoters of the Brighton and Worthing 
Tramway scheme have failed to comply with the Standing Orders, 
and the trackless trolley electric omnibus scheme is now under 
consideration. The Bill is promoted by the Brighton and Hove 
Omnibus Company, but it is strongly opposed by the local 
authorities. 

Croypon.—The Tramways and Electricity Department of the 
Corporation will apply close on £17,000 to the relief of the rates, 
equivalent to fourpence in the pound. 

GL4Ascow.—'The Lancashire Tramways Provisional Order, 
1911, formed the subject of an inquiry by Commissioners ap- 
pointed under the Private Legislation Procedure (Scotland) Act 
of 1899. The Commissioners were Major Anstruther Grey, M.P. 
(Chairman), the Earl of Leven and Melville, Lord Save and 
Sele, and Mr. Ainsworth, M.P. Mr. Gentles, for the promoters, 
said that the three years' extension to complete the works ex- 
pired in August next, they had already constructed the whole 
of the line from Hamilton to Uddingston, a line from Wishaw 
to Newmains, and from Motherwell a short section northwards 
to Holytown and Mossend. The total length constructed was, 
roughly, five-and-a-half miles, and there remained to be con- 
structed a little over seven miles of the total tramway scheme 
authorised by the Act of 1900 and by the Order of 1903. The 
work had been delayed partly owing to the dearness of money 
and partly to physical reasons, through the danger of subsidences 
in the mining areas. After hearing evidence, the Commissioners 
found the preamble proved, and granted a further extension of 
time for the completion of the tramways to August 11, 1912, 
subject to the following conditions :—-That notice within eight 
days be given to Motherwell to commence the building of 
Coursington Bridge forthwith under the agreement between the 
Tramways Company and the Motherwell Town Council, and the 
tramways to be continued at once. At the adjourned meeting 
of the inquiry demand was made that a clause be inserted in 
the Order giving the Lanarkshire County Council power to 
purchase the whole tramways undertaking in the event of the 
Tramway Company failing to complete the system at the end 
of the year's extension of time. The demand was refused, but 
the Commissioners assented to the insertion of a clause ordering 
that a penalty of £8,000 be paid by the Tramways Company 
to the County Council in the event of failure to complete the 
tramways by August, 1912. Mr. Gentles said there was no 
precedent for the introduction of a penalty clause under a Bill 
for extension. He could not accept the clause, he said, and 
would therefore withdraw the Order. 

Hvrr.—Mr. J. Wilkinson, the Corporation Tramways Electrical 
Engineer, in the course of a lecture on electric tramways and 
railways, after pointing out the importance of electricity in the 
field of locomotion, said this power would during the next 
fifty years or so carry them far beyond what they imagined. 
Large centralised power schemes that would embrace municipal 
and public bodies were, to his mind, only a question of a very 
few years. Such schemes might mean the putting down of 
large gas producer plants in the centres of their coalfields to 
enable them to utilise this gas for direct supply to their engines, 
which would in turn be coupled up to generators capable of giving 
off power, at a cost within the reach of all, for heating, lighting, 
and all domestic purposes for the whole of the country, in 
addition to supplying motive power for their railways, tramways, 
and factories. A number of their main lines had been equipped 

electrically over small portions of the track for experimental 
purposes, Matters, however, in connection with the electrifica- 
tion of railways in this country were moving very slowly. 
Railway companies were probably afraid of making alterations 
to their rolling stock, etc., owing to the fact of the very rapid 
changes that might take place in electrical machinery in the 
near future, which would mean another scrapping of the rolling 
stock and a considerable amount of capital outlay to re-equip. 
It was very pleasing to see that in connection with underground 
railways there was little or no hesitation. Electrical traction 
enabled them to use very lengthy tunnels, where it was possible 
to get almost perfect ventilation, which would not be possible 
were they using steam. Another great advantage in connection 
with the operation of electric locomotives, etc., was that thev 
could at once ascertain what work they were doing by means of 
fixed instruments without having to make any elaborate tests. 
In concluding, Mr. Wilkinson said that he could say without 
hesitation that the city of Hull was an ideal city for electrical 
traction. 


NEW COMPANIES. 


CONTINENTAL CONSTRUCTION ConPORATION.— £500,000 (£1). 
To carry on the business of constructors, improvers, managers, 
ard controllers of publie works, railways, tramways, docks, 
harbours, piers, wharves, canals, reservoirs, embankments, 
Irrigetior, drainage, sanitary, water, gas, electric light, telephone, 
telegraph, and power supply works, hotels, warehouses, and 
buildings, financiers, bankers, capitalists, concessionnaires, mer- 
chants, etc. The signatories are: A. J. W. Lawson, 25, Cranley- 


gardens, Palmer’s-green, N.; A. E. Bacon, 127, Ruskin-avenue 
Manor-park; J. A. Fuller, 110, Sirdar-road, Wood-green, N. ; 
H. M. Clowes, 31, Cranley-gardens, 8.W.; F. Birch, 15, Ald- 
bourne-road, Shepherd’s-bush, W. ; T. F. Finch, 69, Woodberry- 
avenue, Winchmore-hill, N. ; F. J. Foster, 26, Orpington-road, 
Winchmore-hill, N. (one share each). Minimum cash subscrip- 
tion, seven shares. First directors (not less than two nor more 
than ten) are to be appointed by signatories. £250. £500 per 
annum, divisible. 

Economic ELECTRIC Company, Lrp.—£2,000, in £1 shares, 
to take over the business of a dealer in electrical appliances of 
all kinds, manufacturers of electrical plant and machinery, 
manufacturers’ agent and electrical engineer carried on by 8. 
Brownlee, at Central-chambers, 17a, South Castle-street, Liver- 
pool, as the Economic Electric Company. The subscribers are 
S. Brownlee, 17a, South Castle-strect, Liverpool; R. Carter, 
37, Bankburn-road, Tucbrook, Liverpool. Private company. 
S. Brownlee is permanent governing director, subject to holding 
£500 shares, with £150 per annum as remuneration. 

GENERAL ELECTRIC COMPANY OF CHINA.—-£21,000, in 20,000 
preference shares of £1 each, and 20,000 ordinary shares of 1s. 
each. To secure the sole representation and agency in the Empire 
of China and Hong Kong of the General Electric Company, Ltd., 
of 67, Queen Victoria-street, E.C. Private company. 

RAILLESS ELECTRIC TRACTION CONSTRUCTION CoMPANY.— 
£52,500, in 50,000 preference shares of £1 each and 50,000 
deferred shares of 1s. each. To carry on the business of engineers, 
electricians, manufacturers of rolling stock, etc., and to adopt 
agreements (1) with the Railless Electric Traction Company, 
Ltd., and the Railways and General Development Company, 
Ltd., and (2) with the last-named company. The signatories 
are: F. W. Smyth, 20, Eastcheap, E.C. ; H. H. Bathurst, 56, 
Moorgate-street, E.C.; A. Balding, 7, Alsen-road, Islington, 
N. ; J. P. Eyland, 97, Strathvre-avenue, Norbury, 8.W.; W.C. 
Stroud, The Briars, Chelmsford-road, S. Woodford; A. P. 
Knight, 67, Ollerton-road, New Southgate, N. ; W. E. Bowley, 
73, Pearson-street, Kingsland-road, N. (one share each). Mini- 
mum cash subscription, 100 preference shares. First directors 
(not less than two nor more than seven) to be appointed by 
signatories. 56, Moorgate-street, E.C. 


THE ELECTRIFICATION OF RAILWAYS. 


The complete electrification of railways will lead to a 
change of ideas and methods of working; coal-sheds and 
water-tanks will become useless ; passenger trains will be 
different, less heavy, and more numerous, which will ensure 
a larger share of public patronage, and branch lines, with the 
aid of electric omnibuses, will secure a direct service— 
which is rarely the case at present. The goods traffic will 
experience considerable modification, and electric motors 
will be constructed with a large margin of power that will 
enable them to haul long trains at any desired speed. 
Numberless railway station movements, due to the emplov- 
ment of locomotives, will disappear. The companies will 
be able to combine for the erection of generating works, 
and thus effect general economies; their lines can be 
utilised for the transmission of currents, not only for the 
propulsion of trains, but for many other purposes. An 
important point, that will claim the attention of Govern- 
ments, will be the necessity for the uniform equipment 
of railways to provide against war. As soon as there is 
only a single system to consider, the efforts of thousands 
of inventors will be concentrated on the improvement 
and simplification of the varied mechanical apparatus. 
The attention of railway engineers and controlling officials 
should be directed to the urgent need of deciding on the 
system which will permit the greatest extension of the 
electrification of railways, and to select those standards. 
which will best prevent interruption of traffic, so as to avoid 
the difficulties and delays which will certainly ensue if a 
universal system is not speedily arranged.—Mr. George 
Westinghouse, in the ‘ Bulletin de l'Association des 
Congrés Internationnaux de Chemins de Fer." | 


Farapay HovsrE.—The annual dinner of the Faraday 
House Old Students’ Association will be held at the Holborn 
Restaurant, London, W.C., on Wednesdav, April 26, at 
7 for 7.30 p.m. The President for the year—Mr. H. H. 
Perry, of the North Metropolitan. Electric Power Supply 
Company, will be in the chair. All Faradians who wish to be 
present are asked to communicate with the Honorary 
Secretary, Faraday House, 


THE ELECTRICAL ENGINEER, 


MARCH 3r, IQrr. 


— —— — 


Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


NOTIOR. 


Contract and Miscellaneous Advertisements should reach | 


this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.C. 


CONTRACTS. 


—— —ÓÀ . 


Be ROUGH OF BERMONDSEY. 

The Council of the above Borough invite TENDERS for 
the supply and erection of :— 

THREE BOILERS, 
ONE STEAM DYNAMO, 
ONE CONDENSER. 

Specification and forin of tender may he obtained from 
the undersigned on payment of Two Guineas in cash, 
which will be returned upon receipt of a bona-fide tender. 
A copy of the specification may also be inspected at the 
Office of the Borough Electrical Engineer, Mr. W. E. J. 
Heenan, M.LE.E., Spa-road, Bermondsey. 

The Council does not bind itself to accept the lowest 
or any tender. Tenders addressed to the Town Clerk and 
endorsed “ Tender for Boilers, Dvnamo, etc.," must be 
delivered to the undersigned not later than 12 noon on 
Wednesday, the 19th dav of April, 1911. 

FREDK. RYALL, Town Clerk. 

Town Hall, Bermondsey. ; 

March 22, 1911. 


[ij ECTRICAL EXHIBITION, OLYMPIA, 


— 


1911. 


The Committee invite Tenders for the supply, for use 
during the period of the Exhibition, of the following ap- 
paratus :— 

1. Meters. Direct and Alternating (approximate total 

quantity, 300), 

2. Interlocked. Ironclad = Fuse-switches, or Ironclad 
Switches connected to double pole, Ironclad 
Cartridge fuses on suitable Base-board to pass 
L.C.C. requirements. All sizes 15 to 250 amps. (Ap- 
proximate quantity, 500.) 

Consideration will be given to any suggestions which 
may be made by the Tenderers with regard to any scheme 
which may be mutually beneficial to the Tenderers and 
the Exhibition. 

Sealed Tenders addressed to the Chairman of the Com- 
mittee should be forwarded to the undersigned. 

F. B. O. HAWES, 
Secretary Exeeutive Committee. 
Balfour House, 
Finsbury-pavement, E.C. 


T 9 MANUFACTURERS ONLY. 


The Commissioners of His Majesty's Works and Public 
Buildings are prepared to receive Tenders for the Supply 
of ELECTRIC FITTINGS AND TUBES during a period 
of Three Years, from Mav 1, 1911. 

Forms of Tender, Conditions of Contract and all par- 
ticulars may be obtained on application to the Storekeeper, 
H.M. Office of Works! Stores, 12, Lambeth Palace-road, 
N.E. 

The Commissioners do not bind themselves to accept 
the lowest or anv tender. 

Tenders must be delivered before 11 a.m., on Wednesday, 
April 12, 1911, addressed to The Secretary, H.M. Oflice of 
Works, ete., Storey’s Gate, London, S.W., and endorsed 
“ Tender for Electric Fittings and Tubes.” 

H.M. Office of Works, etc. 

March 27, 1911. 


CONTRACTS OPEN. 
HOME. 

Acerixcros, The Electricity Committee of the Corporation 
invite tenders for the supply of extra high tensioa three-phase 
feeders and sub-station switchgear, and for annual supply of 
low pressure service and feeder cables. Particulars from Mr. H. 
Gray, Borough Electrical Kagineer, March 34. 

Brewincis wn - The Handsworth Urban Distriet Council i1 ite 
tenders for the supply and erectioa of two-panel switehbo ud 
estea io’, overhcad equip nent of tra aways, feeder pillars a ad 
cables. Particulars from Messrs. Keanedy & Jeakin, 17, Victoria- 
street, NW. April 4. 

BerMonpbsey. -The Borough Council invite tenders for the 
supply and erection of three boilers, one steam dynamo and one 
condenser, See official notice. Particulars, £2 2s., from Mr. F. 
Ryall, Town Clerk. April 19. 

Cava N.-- "The Trustees of St. Patrick's College invite tenders 
for the supply and erection of generating plant at the College and 
at the Bishop's House, and also for wiring. Particulars from 
Mr. A. E. Porte, consulting engineer, 43, Dawson-street, Dublin. 
April 10. 

GrAsGoW.-- The Tramways Department of the Corporation 
invite tenders for the supply and erection of a steam turbo- 
alternator and condensing plant. Particulars, Mr. J. Dalrymple, 
General Manager, 46, Bath-street. April 24. 

livck&NEv.— The Borough Council invite tenders for two water 
tube boilers, one motor turbine feed pump, and the re-construc- 
tion of a portion of the coal-conveying plant. Particulars from 
the Town Clerk. April 6. 

KETTERING.—-The Urban District Council invites tenders for 
the supply and erection of extension Lancashire boiler, extension 
livhting feeder, etc., for the electric generating station. Par- 
ticulars, Messrs. Kennedy & Jenkin, 17, Victoria-streef, West- 
minster, N.W. April 3. 

LlEEps.—'l'he Tramways Committee of the Corporation invite 
tenders for the supply of 25 electric tramear trucks, standard 
gauge, and 10 sets car equipment. March 31. 

LriGu.— The Corporation invite tenders for the supply and 
er :etion of one 500 kw. direct-coupled high-speed reciprocating 
steam generatcr ; one evaporative condenser, capable of dealing 
with 20,000 Ib. of steam per hour ; extension to switchboard ; 
girder work for extension of crane. Particulars, Mr. A. T. 
Smith, Borough Electrical Engineer, April 1. 

Limerick.—-Fhe Corporation invite tenders for the supply of 
accumulator accessories; cables and accessories; carbons ; 
clectrical accessories; engine room stores; gas engine and 
dynamo oil; mains stores and tools; arc lamps; metallic 
filament lamps; arc lamp globes; consumers’ meters; insu- 
lators ; creosoted wood troughing and bends; vitrified trough- 
ing. Particulars, Mr. G. J. Cloran, Borough Electrical Engineer, 
Frederick-street. March 31. 

LowNbow. —The Committee of the Electrical Exhibition, 
Olympia, 1011, invite tenders for use of meters, direct and alter- 
nating, and interlocked iron-clad fuse switches, etc. See official 
notice. Particulars from Mr. F. B. O. Hawes, Secretary, Execu- 
tive Committee, Balfour House, Finsburv-pavement, E.C. 

Loxpox.—The Commissioners of His Majestv's Works and 
Public Buildings invite tenders for the supply of electric. fittings 
and tubes for three years from May 1. See official notice. Par- 
ticulars from the Storekeeper, H.M. Office of Works Stores, 12, 
Lambeth Palace-road, S.B. April 12. 

RawTENSTALL.— The Corporation invite tenders for the 
supply and erection of one 500 kw. three-phase steam alternator 
and 250 kw. motor generator. Particulars, Mr. C. L. Stewart, 
Electrical and Tramways Engineer, Electricity Works, Hare- 
holme. March 31. 

Torqavay.—The Town Council invites tenders for the supply 
of a turbo-generator, condensing plant, switchgear; motor- 
generator and switchgear; and electrically driven feed pump. 
Particulars from the Electrical Engineer, Beacon Quay. April 13. 

Yogk.—The Electricity Committee of the City Council invite 
tenders for the supply and erection of a reversible booster and 
switchboard, and also for replating the storage battery. Par- 
ticulars from Mr. J. W. Hame, City Electrical E igineer, 8, 
Chitford-street. 


April 11. 
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ST. Pancras.—The Borough Council invite tenders for the 
supply of arc lamp carbons, and for a motor generator and 
balancer. See official notice. Particulars (£2 in each case) from 
the Electricity Department Offices, 57, Pratt-street, Camden 
Town. Date, April 12. 

WALLASEY.—he Corporation invite tenders for the supply 
for 12 months of various stores required for use at the Electricity 
Supply Works, Sea View, Liscard, Cheshire. See Official Notice. 
Particulars from Mr. J. A. Crowther, Engineer, as above. April 
13. 

WanRINGTON.— The Corporation invite tenders for E. H. T. 
cables and extension feeder panel for the Electricity and 
Tramways Department. Particulars, Mr. F. L. Mathias, 
Tramways and Electrical Engineer, Howley. April 5. 


TENDERS ACCEPTED. 
HOME. 


BERMONDSEY.—Electrical supplies for Council’s Electricity 
Department: Arc lamp carbons and time switches, Messrs. 
Siemens Bros. Dynamo Works, Ltd. ; arc lamp carbons, Messrs. 
W. Geipel & Company, Ltd. ; meter boards, covers, frames and 
joint boxes, Messrs. Sykes & Sugden, Ltd. ; flame lamp carbons, 
Messrs. the Sloan Electrical Company, Ltd.; brushes, the 
Morgan Crucible Company, Ltd. ; meters, the British Thomson- 
Houston Company, Ltd. ; and Messrs. Ferranti, Ltd. ; demand 
indicators, the Reason Manufacturing Company, Ltd. ; cut-outs 
and fuses, the General Electric Company, Ltd.; cables and 
jointing material, W. T. Henley, Telegraph Company, Ltd., the 
Western Electric Company, Ltd., Messrs. Keyes, Messrs. Craig, 
Sharp & Company, Ltd., and the British Electrical & Manufae 
turing Company, Ltd.; conduits, the Albion Clay Company, 
Ltd. 

Croypon.—Cables for 12 months for Corporation's Electricity 
Department, Callenders Cables & Construction Company, Ltd. 

FuLHAM.—Electrical stores for the Council's Electric Lighting 
Department: Messrs. Simplex Conduits, Ltd.; the General 
Electric, Company, Ltd., the British Westinghouse Electrical & 
Manufacturing Company, Ltd., the E lectrical Company, Ltd., 
Charing Cross-road, Messrs. W. White & Company, Messrs. 
Drake & Gorham,Ltd., W. T. Henleys Tel-graph Company, Ltd., 
the British Insulated & Helsby Cables, Ltd., Messrs. Johnson & 
Phillips, Ltd., Messrs. Siemens Bros. & Company, Ltd., and 
. Messrs. Verity’s, Ltd. 

GRIMSBY.—Continuous current motors for the Council’s 
Electricity Department: Messrs. Crompton & Company, Ltd., 
Chelmsford. 

GLasGcow.—Equipment of the telephone exchange at Ruther- 
glen for the Post Office ; the British Insulated & Helsby Cables, 
Ltd. 

HEREFORD.—Rotary gas compressor and direct coupled 
electric motor for the Corporation, Messrs Keith & Blackman, 
Ltd. 

Lonpon.—Flectrically driven centrifugal pumps, motors, etc., 
for the Post Office. The Pulsometer Engineering Company, Ltd. ; 
cable paper core, British Insulated & Helsby Cables, Ltd., 
Callender's Cable & Construction Company, Ltd., Johnson & 
Phillips, Ltd., Messrs. Siemens Bros. & Company, 
Ltd; joint box castings, Messrs. S. Thompson & Company 
(Millfields), Ltd. ; creosoting poles, etc., Messrs. Burt, Boulton & 
Haywood, J. P. Corry & Company, and?R, Wade, Jons & Com- 
pany; electric light fittings, Wardle Engineering Company ; 
telephone indicators, British Insulated & Helsby Cables, Ltd. ; 
spindle insulator, Guest, Keen & Nettlefolds ; telephones, 
British Insulated & Helsby Cables, British L. M. Ericsson Manu- 
facturing Company, Gent & Company, and Peel-Conner Tele- 
phone Works. General Post Office: Telegraph apparatus, Cell 
Telephone Appliances Syndicate} bell sets, telephone, ete., 
British. Insulated & Helsby Cables, Ltd., and British L. M. 
Ericsson Manufacturing Company, Ltd.; cable, I.R. and C.C., 
British Insulated & Helsby Cables, Ltd., Messrs. Siemens Bros. & 
Company, and Western Electric Company, Ltd. 

SUNDERLAND.—Cable supplies for the Corporation's Elec- 
tricity Department: 220 yards low tension lead covered cable, 
the British Insulated & Helsby Cables, Ltd. ; 440 yards V.1.R. 
service cable, 19/20 and 220 yards ditto, 10/8, Messrs. W. T. 
Henley’s Telegraph Company, Ltd. 

WaTFORD.—Switchgear for Urban District Council's Elec- 
tricity Department, the British Thomson-Houston Company, 
Ltd., £161. 


OPENINGS FOR TRADE. 


Plant, Wiring, Fittings, Accessories, etc. 


Abercarn: Isolation hospital for the District Council. 

Airdrie: New Town Hall for the Corporation, to be built 
at a cost of £10,000 (approximately). 

Barnsley : King Edward Memorial Hall for the Corporation. 


Beverley: New clubhouse for the Conservative Association 
(Minster Ward). 

Bexhill: New clubhouse for Bexhill-on-Sea Golf Club Com- 
mittee. 

Birmingham: The Education Committee has decided to 
build a new Council School in St. Benedict’s-road, Small Heath. 

Birmingham: A town-planning schcme has been sanctioned 
in relation to 3,750 acres in the parishes of Quenton, Harborne, 
Edgbaston, Northfield and Aston. 

Bristol: The extensions contemplated to the general hospital 
include a female medical ward, a maternity ward, & new dental 
department, additional and enlarged accommodation for the 
resident medical and surgical staff, and the reconstruction of the 
laundry. The total cost is estimated at £45,000. 

Broadstairs: New Church of England, to cost £3,600, Vicar 
of St. Peter's; and new school for the Kent County Council 
Education Authority. l 

Cambridge: Cookery and laundry centre for the Council's 
Education Committee. 

Cardiff : New fire station for the Corporation in Westgate- 
street. 

Clayton-le-Moors: Elementary school for the Lancashire 
Education Committee. 

Cleethorpes: Isolation hospital for the Urban District 
Council. 

Crompton : Higher grade school for the Education Committee, 
to cost £5,600 (approximately). 

Dennington: New Conservative clubhouse. | 

Dolgelly : New free library for the Urban District Council. 

Dovercourt: Elementary school for the Harwich Education 
Committee. 

Dublin: The Irish National Foresters are to build a new 
hall in Rutland-square. Mr. W. A. Scott, 45, Mountjoy-square, 
architect. 

Durham: A local syndicate has been formed with the object 
of erecting a theatre in Market-street. 

East Ham: A new branch post-office and sorting office is to 
be built at a cost of £4,500. 

Eastbourne: King Edward Memorial Hospital for the Cor- 
poration. 

Edinburgh : New memorial church for the Church of Scotland, 
to cast £10,000. 

Evesham: A town planning scheme involving important 
developments under the consideration of the Rural District 
Council. 

Exmouth: Cookery centre for the Education Committee. 

Glasgow: Library for Possilpark District, to cost £5,336, 
for the Corporation. 

Gloucester; Elementary school for the Council’s Education 
Committee. 

Horley: The Weslevan Methodist body will erect a new 
church and school in Victoria-road. 

Ilford: The North London Presbytery has decided to build 
& new church at Goodmayes. 

Kenilworth: Elementary school for Warwickshire Education 
Committee. 

London: Threadneedle-street branch post-office is to be 
rebuilt at a cost of £18,000. 

Luton: Women’s infirmary and nurses’ quarters, for the Board 
of Guardians, to cost £6.500 (approximately). 

Macclesfield: Elementary school for the Education Com- 
mittee ; nurses’ quarters for the Board of Guardians. 

Manchester: Public baths for Levenshulme for the City 
Corporation. 

Mansfield : New factory for Messrs. G. Pickard and Sons, jam 
manufacturers, etc. 

Melton Mowbray: King Edward Memorial Cottage Hospital. 

Newcastle: The billiard saloon (formerly Victoria Music-hall) 
is to be reconstructed as a cinematograph theatre. 

Nottingham: The Education Committee has decided to 
erect new schools in the Old Basford and Sneinton Dale districts 
to cost respectively £16,580 and £17,250. 

Oldham: New secondary school for Education Committee. 

Rve: Propos^d creatio 1 of a garden city. 

Pontyprida: Infirmary for the Board of Guardians at 
Maesycoed, to cost £5,500 (approximately). 

Renfrew: The Baptist body will erect a new church at 
Moor Park, at a cost of £3.000. 

Ruabon: Elementary school for the Diroyshire Education 
Committee, to cost. £4,000. 

Ruislip: À town-planning scheme in relation to 5,900 acres 
has been sanctioned for this district and Northwood. 

Sligo: Additions to St. Mary's Hall; Messrs. W. H. Byrne 
& “o1, architects. 

Southampton: The old church in East-street is to be con- 
verted into a cinematograph theatre. 

Spalling: New baths are about to be constructed on behalf 
of the Urban Council. 

Wakefield: New quarters are to be provided for the West 
Riding Constabulary, at a cost of £32,000, 

Winchester: Elementary school for Education Committee, to 
cost £5,000. 

Workington: New building for the Post Office Department. 
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The Merryweather Submersible Motor Pump. 


With reference to the article on the submersible electric 
motor, which appeared in our issue of March 17, we learn 
from Messrs. Merryweather & Sons, of Greenwich-road, 
London, S.E., that they constructed an electrically driven 
pump, arranged to work under water, so long ago as 1903. 

e give an illustration of this plant, and it will be observed 
that the motor and pump are enclosed in a watertight iron 
cylinder, the cable and delivery pipe passing through the 
top and the suction pipe being suspended from the bottom. 


The pump is of the “ Hatfield’ reciprocating type, and is - 


5 


Merryweather, Po NDON. 


fitted with three horizontal barrels arranged symmetrically ` 


around the crank-shaft. The valve seats, connecting rods, 
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In this Section of “The Electrical Engineer” we give Publicity to New Inventions and Specialities. 


the suction pipe, as is the case with a centrifugal pump. 
The plant illustrated proved so satisfactory in use that a 
repeat order was subsequently received for another sub- 
mersible pump on the same lines. 

Messrs. Merryweather have also just completed a sub- 
mersible electrically driven centrifugal pump, which is 
shown in our second illustration. In this case the motor, 
which works at 1,300 revolutions, is enclosed in the water- 
tight cylindrical casing, and the pump, which is of the 


Il | 


, single stage type and specially suited for working under 


water, is placed below the casing. The pump has a capacity 
of 800 gallons per min. Watertight cable connections are 
fitted, and efficient lubrication arrangements are provided 
to meet the conditions under which the plant will be used. 
This apparatus forms part of an extensive salvage equip- 
ment recently completed by Messrs. Merryweather for 
service abroad. 


| New Type of **Twinob" Switch. 


We have received from Messrs. A. P. Lundberg & Sons, 
of Liverpool-road, Islington, one of their latest types of 


and barrels are of gunmetal, and the valves are of the same ' “ Twinob " switches which has a capacity of 20 amperes, 


tvpe as used in the fire engines constructed by Mesers. 
Merrvweather. Efficient lubricating arrangementa are pro- 
vided. The speed of the pump is 350 r.p.m., and it will raise 
200 gallons per min. It 1s driven by an electric motor fixed 


vertically over the pump. The whole arrangement can be | 


readily lowered and raised by a winch, as desired. When 
working above the water the '* Hatfield " pump will draw 
from a considerable depth without the necessity of priming 


———— 


or 10 amperes each way. The switch movements and 
arrangement of parts on the base are on principles quite 
different from those adopted in the original type of 
“ Twinob " switch. Knife contacts are now employed, 
and, of course, mica for the insulation. This switch is likely 
to find extensive adoption for cooking and heating apparatus 
as variations in the degree of heat can be arranged with 
great simplicity by actuating the knobs separately, full heat 


dr 
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being obtained when both are in their “ on"' positions 
together. When a '' locked " type of cover of porcelain or 
metal is used, suitable directions to the user can be marked 
on it. 

By coupling the two levers with a neat cylindrical piece 
of brass, an efficient switch of 20 amperes capacity on a 
base of 3] in. diameter is then produced, which will no doubt 
prove very acceptable, particularly as the circuit is broken 
in four pláces. In this application the supply wire to the 
apparatus controlled would need to be divided between two 
terminals, as the bridging strap cannot be conveniently 
fitted. The switch will admirably serve the purpose of con- 
trolling the larger currents now used for heating and 
cooking, and to a smaller degree where metal filament 


lamps of low voltage nave been installed. By coupling the 
levers in a similar manner to that just referred to, and 
dividing the “ common ” strap which ordinarily connects 
two adjacent contact clips, a satisfactory double pole 
switch of 10 amperes capacity is produced. This type would 
doubtless have many applications where it is desirable that 
both poles of a circuit should be broken. In this application 
fibre-lined metal covers or porcelain covers would be sup- 
plied ; while bv making one of the contact arms spring 
controlled, i.e., flying back into its “ off" position imme- 
diately pressure on the knob is removed, the switch then 
forms a suitable pattern of starting switch for some types 
of A.C. induction motors. 


The Life of Metal Filament Lamps. 


A good deal of uncertainty has hitherto existed regarding 
the useful life of metal filament lamps. Many persons who 
are familiar with the comparatively short life of carbon 
filament lamps have regarded as extravagant the state- 
ments occasionally made to the effect that the life of a 
tungsten lamp is from 1,500 to 2,000 hours. Little material 
has, however, been made public in the shape of independent 
tests, and as users have had to rely almost entirely upon 
the claims of the various makers, there has sometimes been 
a tendency to regard these as unduly optimistic. As a 
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matter of fact, however, some makers have under-estimated, 
rather than over-estimated, the life of their lamps. For 
example, in the first catalogue of metal filament lamps 
published some years ago bv the Edison and Swan United 
Electric Light Company, Ltd., they stated that although 
the average duration of the filaments was not known with 
certaintv, the life of Royal Ediswan metal filament lamps 
at standard efficiencies might be taken as being not less 
than 1,000 hours, and also stated that the initial candle- 
power of the lamps was retained practically unaltered 
throughout. That this estimate was too conservative has 


been known for some time, and so far back as 1909 the 
information was made public that one of their metal lamps 
had burned for 5,880 hours. 

The question as to the length of life and maintenance 
of candle-power of the Ediswan lamps has had further 
light thrown upon it by the series of independent tests on 
metal filament lamps recently carned out by the West- 
minster Electrical Testing Laboratory of York-street, 
Westminster. Four lamps made by each of fifteen makers 
were tested. These were not specially selected for the 
parpat but were ordinary commercial lamps of 25 c.p. 
made for use on 200 volts. The curves here given of the 
four Ediswan lamps are of extreme interest, as it will be 
seen that not only were all these lamps still intact when 
taken off the test, but also that the candle-power of each 
lamp is represented as practically a straight line, showing 
that the light given initially was maintained throughout 
the run. Such results, taken in conjunction with the 
further facts that the total watts taken by the lamps 
and the watts per candle-power also remained practically 
constant throughout the run, show that the claims which 
have been made for so many years on behalf of Ediswan 
are fully borne out by the Royal Ediswan metal (tungsten) 
filament lamps. 


* Household " Holophane Reflectors. 


Messrs. Siemens Brothers Dynamo Works, Tyssen- 
street, Dalston, London, N.E., have issued a list dealing 
with 14 new types of Holophane Reflectors which are 
specially suitable for household use. These reflectors have 
been specially designed to combine artistic effect with the 
already well-known scientific properties of holophane glass- 
ware. Whilst the ordinary types of '' Stiletto " holophane 
reflectors, which are noted for their exceptional efficiency, 
are of neat appearance, it has been suggested on many 


occasions that they were not sufficiently artistic to be 
used in conjunction with electric light fittings of elaborate 
design. The “ Household " holophane reflectors, however, 
are made in & variety of shapes, two of which, listed at 
2s. 9d. each are illustrated herewith. These reflectors are 
satin-finished inside, whilst the outer surface is of clear 
glass. The prices vary from 2s. 4d. to 4s. 10d. each, according 


to the design selected. Some of the types are specially 
suitable for wall brackets, having an arrangement of 
prisms which strengthens the reflection of light m an 
outward direction, but screens a certain amount of light 
from the wall surface. Type 8058, which is illustrated, 1s 
rather a unique type of reflector, and is suitable for use 
on a vertical lamp, such as a table standard, or upright 
bracket lamp, and is particularly suitable for table decora- 
tions, etc., etc. The list referred to mentions a number of 
galleries suitable for use with these reflectors, and no doubt 
these types will appeal strongly to a wide section of electric 
light users. Contractors should write for quantities of this 
list, overprinted with their name and address, as it 18 
anticipated that a very large business will be done in this 
type of glassware. 
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Reyrolle Wall Plugs. 


The accompanying illustrations show a line of 5 ampere 
wall plugs which Messrs. A. Reyrolle & Company designed 
to meet the Home Office regulations issued at the beginning 
of last year. These plugs are cased in drawn brass, and 
although light and easily handled, they are thoroughly 
substantial, and, as a matter of fact, are widely used in | 


EVERY DESCRIPTION OF 


Coronation Decorations 


FOR ELECTRIC ILLUMINATION. 
Send Post Card for Price List. 


CASPAR SIGNS Co., 33, King’s Road, N W. 


Phone—2463 Nor Estimates & re chemes Submitted. 
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couplings of electric motors, hoists or lift gears, rolling 
shipyards on Tyneside and elsewhere. There is nothing | mill machinery, and machine cools generally. It is claimed 
breakable about these plugs, and while they are, of course, | that they are absolutely reliable in their action, either as 
slightly more expensive than the ordinary cocus wood or | quick-acting “ holding " brakes or adjustable ` lowering ” 
porcelain variety, they are practically everlasting. Messrs, | brakes, and work equally well in vertical or inverted 
A. Reyrolle & Company, Ltd., would be pleased to submit | Positions. The two brake shoes are leather-lined, and are 
adjustable to take up the wear of the leather. As soon 
as the current is applied, the piston pushes the brake shoes 


full particulars and price lists to any readers who are 
interested. Our illustrations show “ B" type wall plug 
suitable for fixing to the end of a down-coming tube 
watertight type with screw-on cap, and ordinary tvpe, | 
suitable for screwing to wood block or to wood casing. — | 


The Witton-Kramer Magnetie Brake. apart, and when the current supply is discontinued for 


We illustrate herewith the Witton-Kramer Electric | any reason, they close automatically by means of a com- 
Brake which has just been introduced by the Witton- | pression spring. The brakes are supplied for continuous 
Kramer Electric Tool and Hoist Company, of Witton, | current only, for voltages not exceeding 500 volts. Shunt- 
Birmingham. These brakes, which are listed at from | wound brake magnets are so rated that the temperature 
£8 10s. to £19 5s., according to capacity, are entirely self- | rise after twenty minutes' load will not exceed 100" F. 
contained and can be readily adapted to the existing | Series brake magnets are wound to open when half full 


Electrica] Engineers. — Dynam os, 
Motors, Cable, Wire, instruments, and every description of Electrical Material, also Manufacturers’ 
Surplus Stocks. The bulk being for re-use, High Cash Prices can be paid.—A. Vergy & Co., Dover. 
Telegraphic Address: “ Verey, Dover.” 
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load current of motor is reached, and to carry full load 
current for twenty minutes, with a temperature rise of 
not more than 100? F. An attachment in the form of a 
cam-lever for opening the brake shoes mechanically can 
be provided at an extra. price if required. 


—— 


New Lists and Catalogues. 


We are in receipt of the following new lists and catalogues, 
which will be dealt with in this section in due course : 

Union Electric Company, Ltd., Park-street, Southwark ; 
D.C. dynamos in sizes up to 40 h.p. 

Siemens Bros. and Companv, Ltd., Caxton House, West- 
minster ; Supplement No. 11 to Electro-medical Catalogue 
No. 50b, describing Diathermy apparatus, with a paper 
on its use. 

Foster Engineering Company, Ltd., Morden-road, 
Wimbledon; patent automatic switch and plug for use 
in coal mines, powder magazines, etc. 

Sandycroft Foundrv Company, Ltd., Chester; the 
Cascade motor, an illustrated reprint of a descriptive 
article by Mr. Wilhams-Ellis, A.M.I.E.E. 

General Electric Company, Ltd., 67, Queen Victoria- 
street, E.C.; illustrated booklet on Street Lighting by 
means of Osram lamps. 

Crypto Electrical Company, Bermondsey-street, London, 
S.E.; illustrated booklet descriptive of Crypto lighting 
plants for country house hghting. 

Messrs. Dobbie, McInnes, Ltd., 57, Bothwell-street, 
Glasgow ; illustrated booklet descriptive of the Hopkin- 
son Flashlight Engine Indicator. 

Messrs. Verdon, Cutts and Hoult, 87, Fargate, Sheffield ; 
the Electrical Manufacture of steel in the Electro-Bessemer 
furnace, welding, annealing, etc. 

The Albion Recorders Company, Tower-buildings, Water- 
street, Liverpool ; Rule o' Thumb Waste versus Scientific 
Saving, a description of the Albion Combustion Meter and 
Recorder for the control and promotion of fuel economy. 

Adams Manufacturing Company, Ltd., 106, New Bond- 
street, London, W. ; new developments in Multiple Lever 
Starters. 

Messrs. J. C. Lyell & Company, Ltd., 113, Great Portland- 
street. Oxford Circus, W.; the “ Clair" silencer, the 
" Clair" automatic wrench, the Fire-fly metal filament 
lamp, ete. 

The Bayonne Casting Company, Incorporated, Bayonne, 
New Jersey; illustrated booklet descriptive of Monel 
Metal, an amalgam of nickel, copper, iron and manganese. 

The Leskole Company, Ltd., Palace Works, Enfield ; 
the Leskole Electrical Distance Thermometers for measur- 
ing all temperatures from —300° F. to + 2,900 F. at any 
distance. 

Messrs. G. M. Boddy & Company, 15, Grays Inn-road, 
W.C.; Philips metal filament lamps. 


LEGAL INTELLIGENCE. 


* Mazda " and ** Marsa." 


In the Chancery Division, before Mr. Justice Swinfen Eady, 
in the action of the British Thomson-Houston Company v. 
Thomas L. Scott & Company, an interim injunction was granted 
restraining the defendants from using the word '* Marsa,” or any 
colourable imitation of it, in connection with the sale of electric 
lamps. The plaintiffs considered the word to bear too strong a 
resemblance to their registered trade name " Mazda," and the 
defendants, who did not appear, had entered into an agreement, 
which they were stated to have broken, not to use it. 


Uxbridge Electric Supply Company. 


Mr. H. E. Burgess, the Oflicial Receiver, presided at a special 
meeting at the Board of Trade Offices in Carey-strect, W.C., of 
the shareholders of the Uxbridge and District Electric Supply 
Company, Ltd. The company, it was stated, went into com- 
pulsory liquidation in June, 1909, on the petition of Callender's 
Cable & Construction Company, Ltd., and the failure was 
attributed to want of working capital and loss of business caused 
by the closing down of customers’ works. Accounts were filed 
showing liabilities £59,290, against assets £75,038, but a de- 
ficiency of £10,526 as regarded the contributories. The business 
of the meeting was to consider a scheme of arrangement, which 
provided, inter alia, for the stay of a debenture-holders’ action ; 


the redemption in cash of the outstanding £35,000 five per cent. 
first mortgage and £15,000 six per cent. second mortgage deben- 
tures; and the issue of £75,000 five per cent. debenture stock 
secured by a trust deed, the trustees of which are to be Mr. Henry 
Drake and Sir J. Fortescue Flannery, M.P. The present share 
capital of the company consists of £26,275, divided into 5,255 
fully-paid shares of £5 each, and under the scheme each skare- 
holder will be entitled to retain one-fifth of his present holding 
conditionally upon the remaining four-fifths being transferred, 
at the company's expense, to Callender's Cable’ & Construction 
Company, Ltd., by whom new directors are to be nominated. 
On the scheme being sanctioned a sum of £53,000, paid last June 
by Callender's Cable & Construction Company, Ltd., to the 
liquidator of the company, is to be repaid ; all the property and 
assets of the company in the hands of the liquidator or the 
debenture-holders' receiver are to be handed over to the company, 
and the business of the company is to be resumed by the new 
board of directors, and the company is to issue the £75,000 
debenture stock and proceed to redeem the outstanding deben- 
tures to satisfy the claims of all the remaining creditors. 

The Official Receiver reported that he had received proxies 
from holders of 3,483 shares to vote in favour of the scheme. 
There was no opposition, and a resolution was unanimously 
passed approving the scheme and authorising the liquidator to 
take the necessary steps to give effect to it. 


DIARY. 


Fripay, Marcu 3l. 

Rovar Instirution.—Albemarle-street, 9 p.m., 
* Travelling at High Speeds on the Surface of the Earth 
and Above it," Professor H. S. Hele-Shaw, LL.D., F.R.S., 
etc. 

INSTITUTION OF CIVIL ENGINEERS.—Great George-street, 
Westminster, 8 p.m. Students’ Meeting, " The Uses of 
Chemistry in Engineering.’ Lecture by Mr. James 
Swinburne, F.R.S., M.Inst.C.E. ; chairman, Mr. Alexander 
Siemens. 

SATURDAY, APRIL l. 

RovanL  IwsriTOTION. — Albemarle-street, 3 pm., 
“ Radiant Energy and Matter," Professor Sir J. J. Thom- 
son, M.A., LL.D., D.Sc., etc. ; fifth lecture. 

Monpay, APRIL 3. 

Roya. IxsTITUTION.—Meeting, 5. 

SOCIETY OF EncineEERS.—Meeting, Institution of Elec- 
trical Engineers, 7.30. 

FARMERS’ CLus.—Professor J. H. Priestley on “ Elec- 
tricity as a Factor in Crop-Production," Hotel Métropole, 4. 
WEDNESDAY, APRIL 5. 

INSTITUTION OF ELECTRICAL ENGINEERS (Yorkshire Local 
Section).—7 p.m., Leeds University. Sixth general meeting 
of the Session; ‘‘ Public Electric Supply in Country 
Districts," by Mr. W. B. Woodhouse, A.M.I.E.E. 

THURSDAY, APRIL 6. 

NATIONAL ELECTRICAL MANUFACTURERS’ ASSOCIATION.— 
Balfour House, Finsbury-pavement, E.C. Meeting of 
Council. 

RintGen Soctety.—Meeting at King’s College, Strand, 
W.C. 

RovaL Instirutton.—Professor W. A. Bone's second 
lecture on “Surface Combustion and its Industrial 
Applications," 3. 

FRIDAY, APRIL 7. 

RovaL Insrirurion.—Professor Sir J. J. Thomson on 

* A New Method of Chemical Analysis," 9. 
SATURDAY, APRIL 8. 

Roya. IxsriTUTION.—Protessor Sir J. J. Thomson’s 

sixth lecture on “ Radiant Energy and Matter,” 3. 


OskaM IN Fancy Dress.—At a recent fancy dress rinking 
carnival, held in Carnarvon, where prizes were offered for the 
most original costumes bearing on present-day street posters, 
Mr. J. Tregethen Rees, of that town, was successful in securing 
an award for his representation of electric light, the attractions 
of which he chose to demonstrate by means of Osram lamps, 
which he had secured to various parts of a suit of overalls, the 
current being obtained by means of a 4 volt accumulator. In 
addition, the successful competitor displayed examples of various 
Osram advertisements, using for his helmet the popular Osram 
lamp shade, illuminated from within by means of an Osram 
battery lamp. ‘This is the 10th instance during recent weeks in 
which competitors at fancy dress carnivals have secured awards 
by representing Osram lamps. 
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Specially compiled for the “ Electrical Engineer." 


Automatie Electric Tumbler Switches. 


20137.—1910. C. W. DENNY AND W. H. Froop, Kensington. 
This is an improvement in the arrangement and working 
of switches of the type described in Patent 26570 -—1909, 
and consista in the provision of means for improving the 
quick break mechanism and ensuring a wide break of the 
switch contacts, to provide an improved form of hand 
operated releasing device, and to enclose the magnet and 
keeper within the casing. 


Production and Maintenance of Long Electric Ares. 


6934.—1910. CHEMISCHE FABRIK GRIESHEIM ELEKTRON, Frank- | 
fort-am-Main. This process for the maintenance of long | 
electric arcs consists in the use of two rows of gas currents | 
which issue from two rows of outlets in two parallel tubes 
and meet together adjacent to the arc and at an angle to 
the axis. 


Filament Supports for Electric Glow Lamps. | 


27710.—1910.  LicuTWERKE, G.m.b.H., Berlin. These supports 
are composed of an alloy of molybdenum to which a small | 
quantity of a highly infusible brittle metal, such as 
chromoum, wolfram, titanium or vanadium is added. 


Protective Devices Operative on Leakage Currents. 


6292.—1910. British THowsoN-HovsToN Company, LTD., & 
E. B. WEDMORE, London. Thisisa simple electromechanical 
device possessing a high degree of sensitiveness. If a dif- 
ferentially wound relay or tripping coil be employed the 
coils must carry 100°, current and yet be operative on a 
small percentage increase of current in one coil only. With 
sueh a device very small forces are available and two 
separate coils each actuating its own plunger or armature | 
and arranged so as to balance the forces mechanically 
instead of electromechanically provide a relatively large 
force. With the electromagnetically balanced arrangement 
the forces available will be proportional to the ampere turns 
due to the leakage current, while with the mechanically 
balanced arrangement the force available will be the 
difference between forces due to the full ampere turns on, 
the one hand and the full ampere turns plus the ampere 
turns due to the leakage current on the other hand. Now 
the pull is roughly proportional to the square of the magnetic 
force so that in the one case the pull is represented by the 
square of the ampere turns due to the leakage current, while 
in the other case the pull is represented by the ditference in 
the square of 100°% current and 100?, current plus the 
leakage current. It has been found, for example, in one case 
that the respective pulls were 25 ar.d 1,000 approximately, so 
that the mechanically balanced arrangement gave 40 times 
the force at full load given by the electromagnetically 
balanced arrangement. The mechanically balanced arrange- 
ment presents two difficulties, namely, that the force at no- | 
load on, say a 5°, fault, will be no greater than with the 
differential arrangement, while the forces at work on each 
armature or plunger on an overload of, say, four or five 
times normal load, will be enormous compared with the 
force available on a 5°, fault, which would call for great 
strength in the parts and very accurate balancing. To 
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overcome these difficulties a shunt winding on each coil 
reinforces the action of the series coil. For example, such a 
winding might be designed to give the same ampere turns at 
normal voltage as corresponds to full load, thus the ampere 
turns at no-load, full load and four times load, instead of 
being in the ratio 0, 1 and 4, will be in the ratio of 1, 2 and 5. 
The device will operate on leakage with forces varying from 
l to 2 instead of O to 1. The particular device illustrated 
consists of two electromagnets a and b with shunt coils c and 
series coils d having their armatures connected together 
through & balance arm e or the equivalent, the coils of one 
electromagnet being connected to the positive and the other 
to the negative mains. Either end of the balance arm may 
be pulled down by the occurrence of a fault on one or other 
pole, but we may provide a slight restraining force for said 


arm such as one or more light springs to hold it in the 
middle position under normal conditions. The arm must be 
stable so that it will not fly over if displaced by vibration or 
other causes, ‘The pull on either end may be considerable on 
memontary overloads and in order to obtain the required 
stability we construct the magnetic circuit so that the forces 
on either armature will not greatly increase for a small 
movement of the armature. Thus the difference in force due 
to difference in current will be kept large as compared with 
any difference due to difference in position, dimensions and 
material. In this way a very sensitive device is obtained. 
When the arm is pulled down by either or both electro- 
magnets bridging contacta f and g carried by the arm dip 
into mercury cups A and k and so cause the circuit breaker 
to trip and open the circuit. The same device can be em- 
ployed for operation on overloads as well as on faults by 
holding the fulcrum of the balance arm in place by a spring 
m or weight which will give way on the force in either coil 
exceeding a predetermined amount. "This spring or weight 
can be made adjustable by means of a screwed plug n upon 
the top of which the spring rests. The device can be designed 
to close the circuit of a trip coil or to control & circuit 
breaker in any other known indirect way, or alternatively. 
where a high degree of sensitiveness is of no importance, the 
device can operate oa a circuit breaker directly. Owing to 
possible variation of the voltage, the shunt coils are arranged 
in series on the two sides of the dcvice and will vary together 
for normal variations of voltage. The potential will only fall 
seriously in the case of a heavy fault between poles, in which 
case, however, there will be an excessive flow of current 
which will operate the device as an overload circuit breaker. 
[n order to avoid the complete disconnection of supply in 
the event of a leak developing on any connection or piece of 
apparatus series devices are connected in each separate 
circuit to be protected. There are also leakage devices on 
each main feeder, distributing circuit and individual piece 
of apparatus to be separately protected arranged so that 
devices remote from the point of supply will operate on 
smaller leakage currents than those nearer the source of 
supply. 
Controlling the Speed of Electrie Motors. 


14345.—1910. SIEMENS SCHUCKERTWERKE, G.m.b.H., Berlin. 


In many cases importance is attached to keeping the speed 
of motors used for driving machinery as constant as possible. 
A typical example is that of motors for driving paper- 
making machinery. It is of the greatest importance that the 
speed of the working motor should not vary, as with a 
constant supply of the pulp the thickness of the papers 
produced is inversely proportional to the speed of the 
machine, and the uniform thickness of the paper is a primary 
condition. The cause of the alterations in the speed are 
many. An increase in the load on the machine will result in 
changes of speed equally in a continuous potential and in an 
alternating current motor, and likewise variations in the 
potential] of the electric supply svstem and in the case of 
alternating current supply systems, variations in periodicity. 
Several arrangements are known for keeping the speed of 


the driving motor constant, but in most if not all the 
regulation is not close enough or is effected too slowly or 
surgings or oscillations in the speed are liable to occur. One 
reason for slow regulation is the large value of the electrical 
time constant of the field winding of the motor or of some 
other dynamo employed in the system, since any change 
required in the current flowing in the field winding can only 
take place comparatively slowly. The inertia of the moving 
parts such as the armatures of the dynamos is primarily 
responsible for the surgings in the speed. The object of this 
invention is to overcome the above defects and to produce 
a speed regulating device which regulates closely, quickly 
and without surgings to the desired speed. value.; Referring 


302 


to Fig. 1 the continuous current supply mains are denoted 
by PN, the armature of the motor driving the paper machine 
by m and the field winding of the motor by mn. A quick 
action regulator of a type which is known in connection with 
the voltage regulation of dynamos consists of the pivoted 
vibrating vane k controlled by spring f actuated by a 
solenoid z, and of a pivoted vane / actuated by a solenoid s, 
the motion of which is damped by a dashpot, the vane / 
having a controlling spring f!. An adjustable resistance is 
denoted by r2 and a fixed resistance by r*. Mechanically 
coupled to m is the armature t of a tachometer or speed 
indicating dynamo having a field winding connected in 
series with resistance w across PN. The action is as follows : 
At any fixed speed of m the voltage across ¢ is practically 
constant (in spite of any small variations in the potential 
of PN) due to the large resistance w in circuit. The position 
of l is determined by the voltage of ¢ in such a manner that 
when the said voltage increases the contact of l rises and vice 
versa. The vane k is constantly making and breaking 
contact with / because whenever the contact is made r2 is 
Bhort circuited and the rush of current through z immediately 
moves k to break the contact. Conversely whenever the 
contact is broken the current through z, since r2, is in circuit, 
is not great enough to overcome the force of the controlling 
spring f or k. For any fixed position of | the mean current 
in z and m® depends on the design of z and the pull of the 
controlling spring f or k and this mean current excites a 
field through m of such a value as to give the currect speed 
of m when the potential in PN is normal and at some fixed 
load. Now if any factor causes the speed of m to vary ever 
so little the voltage of t is at once altered and the position 
of the sensitive vane / is also altered. The pull which must 
be exerted by z upon k against the force of the controlling 
spring to break contact between k and / is thus altered 
simultaneously and this gives rise to a new mean current in 
m^ which keeps the speed practically at its former value. 
In this arrangement the inertia of the moving parts is re- 
duced to à minimum namely to the inertias of m and of the 
small tachometer armature f£. The electrical time constant 
of m’ and its circuit is reduced to a minimum in known 
manner by making one or both of the resistances r2 and r4 
large in value relatively to the resistance of mn. The lower 
the voltage for which mn is wound the less will be the value 
of the resistance required to be inserted in circuit to reduce 


the time constant to a definite value. Referring to Fig. 2, 
the"parts indicated by the letters m, mn, k, f, z, l, s, t, w, are 
the' same"as in Fig. 1. The three-phase supply mains are 
indicated by RST, the three-phase motor by b, the con- 
tinuous current'generator driven by the latter by d, its field 
winding by dn, an exciting dynamo also driven by b, by c, 
three adjustable resistances by r! r2 and r3 and a fixed 
resistance by ri. The action is similar in principle to the 
action of Fig. 1 with the exception that it is the current in 
du which is now regulated the latter being connected in series 
with r? and r* across the mains of e. The vanes k and l now 
short circuit r2, and z is connected separately in series with 
r3 across the mains of e. The vane k is caused to vibrate due 
to small changes in the voltage of d produced by the pul- 
sating current in dn, If it is desired to adjust the speed of m 
to another value, r! can be adjusted accordingly and it is 
usually necessary to readjust r? also since d gives a higher 
or lower potential. It is also often advisable to simultan- 
eously readjust r2 and in the figure all three resistances are 
shown coupled together for common adjustment. Several 
modifications are possible without interfering with the 
invention. For example the tachometer t in Fig. 1 or 2 could 
have permanent magnets to excite its field. The resistances 
r4in Fig, 1 or 2 may be employed or not as found desirable. 


Electric Arc Lamps. 


5416.—1910. M. J. Ramina & A. E. ANGoup, Birmingham. 
The lamp has a guide rod so shaped that without disturbing 
the carbon feed or arc striking mechanism the centre of 
oscillation of the carbon holder is deflected towards the 
lamp centre so as to increase the gap between the converging 
carbons just before the carbon holder reaches its position 
whereby the length of the arc is so augmented as to auto- 
matically extinguish it while there are still safe burning 
lengths of carbon in the holders, 
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Alternating Current Regulators. 

869.—1910. M. MircH, Buda Pest. This device comprises a 
series of induction regulators the secondary windings of 
which are connected in series so that a resultant voltage of 
any desired magnitude or phase may be obtained by dis- 
placement of the secondary members of the regulator. 


Electrica! Controllers. 

4190.—1910. H. P. Gisss, Sandycroft, Flintshire. This is an 
improved control, the movements of which are effected by 
pneumatic apparatus controlled by valves connected to a 
handle. The handle is mechanically connected to a reversing 
switch apparatus which is operated to cause the current to 
flow in one direction or other in the working circuit according 
as the handle is moved one way or the other. The handle 
has a step by step movement. 


Regulation of Speed of Polyphase Electric Motors. 


5119.—1910. SIEMENS ScHUCKERTWERKE, G.n.b.H., Berlin. 
The polyphase motor has its stator and rotor windings 
electrically connected to external circuits. The electrical 
power between the stator and rotor windings of the motor 
is transferred in such a manner that the voltages applied to 
the windings are varied and controlled according to the load 
currents and the turning of the motor. 


Accumulator Charging. 

7593.—1910. T. E. Smrru, Keighley. This improved device for 
charging accumulators has two arms which carry contact 
pieces connected to conductors leading from the source of 
energy. The arms are hinged together and are provided 
with a spring band for holding them in position against the 
pole pieces of the accumulator. 


Portable Apparatus for Wireless Telegraphy. 


11359.—1910.  Mancowrs WIRELESS TELEGRAPH COMPANY, 
LTD., London, W.C. The apparatus is divided up and 
mounted in boxes in such a way that the connections 
required between the boxes when working are as‘ few as 
possible. The principal division is made at the magnetic 
coupling. One box is provided for the low and high frequency 
apparatus, and a second box is provided for the aerial 
circuit and receiving apparatus. In order to vary the 
coupling between the high frequency transmitting circuit 
and the aerial circuit a portion of each of these circuits is so 
arranged that they come close together when one box is 
placed upon the other. The coupling can thus be varied by 
sliding one box over the other. 

Arc Lamps. : 

12149.—1910. A. Bisson & G. BErRGEs, Paris. The inclined 
carbons of this lamp are jointed to a movable member and 
have their points of articulation maintained at a constant 
distance apart. 


Cooling Commutator and Slip Rings of Dynamos. 


17889.—1910. BRITISH ELECTRICAL ENGINEERING COMPANY, 
Ltp., London, W.C. A cylinder fits over the surface of the 
commutator or slip rings. There is à space between the 
cylinder and the surface to be cooled. Air is admitted to 
this surface through holes and inlet tubes formed in the 
cylinder. 

Frequency Meters. 

16342.—1910. Siemens & HALSKE, A.G., Berlin. This is a 
frequency meter for the direct reading of the frequency of 
alternating current circuits. A voltmeter is arranged in 
parallel with a choking coil and a condenser is arranged in 
series with both. The circuit of the measuring instrument is 
tuned so that the whole range of resonance lies outside the 
resonance point, consequently the current strength of the 
meter either rises or falls for the whole range as the fre- 
quency rises. The indications of the voltmeter depend to a 
large extent on the frequency, but to a small extent on the 
voltage. 

Metallic Filament Lamps. 

19077.—1910. SIEMENS & Haske, A.G., Berlin. The filament 
in being brought into position in its carrier frame is first 
formed over stiff hooked carriers and heated by an electric 
current to remove elasticity. It is then carried over yielding 
carriers connected to the stiff carriers. 


Rotary Field Efectric Transformer. 


21583.—1910. SIEMENS SCHUCKERTWERKE, G.m.b.H., Berlin. 
In this transformer the main windings are situated together 
on either the stator or the rotor. A magnetising winding on 
whichever member that does not carry the main winding is 
provided for producing a rotating field. 


Electric Heaters. 


26120.—1910. GENERAL Evectric Company, Schenectady, 
U.S.A. The metal which is to conduct the heat from the 
resisting element is electro deposited in a mass round the 
element to form a solid unit. This ensures the greatest 
possible intimacy of contact between the conductor and the 
body of metal to be heated. 


THE CSET CE TY ie — 


Electi ical | Erneipeer 


An Illustrated Record and Review of Electrical Progress. 


Old Series, Vol. LIL. 
New Series—No. 14, Vol. XLVII. 


LONDON, APRIL 7, 1911. 


Price 3d. 
Registered at the Genera] Post Office. 


SPECIAL NOTICE—EASTER HOLIDAYS. 

In consequence of the Easter Houipays, the next issue 
of the ELECTRICAL ENGINEER will be published to the 
trade at 5.30 p.m. on Wednesday next, April 12, and will 
be obtainable at newsagents and bookstalls on Thursday 
morning, instead of Friday morning as usual. 


Publishing Offices: 149, Fleet-street, London, E.C. 


—' — ~ 


NOTES. 


T HE views expressed in these columns at the time of the 

railway holocaust near Hawes Junction with regard 
to the dangers involved in the illumination of trains bv 
means of gas, find ample justification in the report on that 
disaster which has been made to the Board of Trade by 
Major Pringle. It will be remembered that owing to the 
bursting of the gas cylinders as a consequence of the 
collision of the midnight express with two light engines, 
twelve passengers were burnt to death. Major Pringle 
observes that it “ cannot be denied that compressed oil 
gas stored in the cylinders under the first two coaches was 
the origin of the fire in this case. Nor can it be denied 
that there is greater liability to fire, in a railway accident 
of this description, when gas is used as the illuminant 
than with electric light. For it is a simple matter to 
prevent danger from short circuiting of electric wires by 
the proper provision and arrangement of fuses.” Elec- 
tricity, Major Pringle holds, is the more desirable means 
of illumination on grounds of safety, and as such, especially 
in the case of long-distance and express trains, should be 
adopted wherever possible. Major Pringle is undoubtedly 
right. The mere recital of the safeguards which he deems 
necessary in the case of gas lighting shows how grave the 
position is. His proposals include the provision of a valve 
which, when the rush of gas exceeds that due to a certain 
pressure, shall automatically close and prevent the further 
issue of gas; a decrease in the size of the diameter of the 
cylinders and improvements in their housing and protec- 
tion, as well as of the gas mains; an alteration in the 
position of the cylinders themselves by placing them above 
the roof instead of under the framing ; and the provision 
of some incombustible material, such as uralite, above or 
below the cylinders according to the position adopted, of 
sufficient area and thickness to render firing of the wood- 
work from burning gas less probable. There could be no 
sterner or more conclusive indictment of gas as a train 
illuminant than this formidable list of precautions which 
Major Pringle deems necessary in order to prevent railway 
passengers from being burnt to death. 


Incidentally, Major Pringle's report 1s a powerful argu- 
ment in favour of that movement for the electrification of 
railways which is now making such noteworthy headway. 
He points out that even the elimination of gas as a source 
of train lighting, desirable as it is on every ground, would 
not preclude all danger from fire, since there still remain 
the risks arising from the engine fire-box and the employ- 
ment of coal, coke or gas in cooking ranges and stoves on 
restaurant cars, which proved so disastrous in the case of 
the accidents at Grantham and Cudworth. In short, there 
will always be a certain amount of fire risk in a railway 
accident until all trains are run entirely by electricity. 


UR 5 Berlin correspondent, in his German Notes, in 
another column of to-day's issue, gives some im- 
portant details with regard to the proposed electrification 
of the Prussian State Railways. Nearly a thousand miles 
of single track are to be converted to electric traction 
within the next two years, and a Government credit for 
two-and-a-half millions sterling has already been agreed 
to in order that a first instalment of the work may be 
begun forthwith. Later on a second grant of five millions 
sterling will be made, and further credits will be provided 
until the whole of these lines are electrified. The work of 
electrification is to be carried out by the Siemens-Schuckert 
Company and the A. E. G., while Messrs. Brown, Boveri 
and Company will, it is understood, supply some of the 
locomotives. The equipment is to be 10,000-volt 15-cycle 
single-phase, and the motors are to be capable of a maximum 
speed of seventy-four miles per hour (1,800 h.p. when run- 
ning at 307 r.p.m.) with one leading, one trailing and three 
driven axles. The highest voltage of any continental 
electric railway is that of the Tomteboda-Vartan section 
of the Swedish Government Railway, which is 20,000, 
with a frequency of 25 cycles. So far only one locomotive, 
with three motors developing a total of 330 h.p. is in 
operation on this line. On the Kiruna-Riksgransen, where 
there are ninety-three miles of track, there are thirteen 
locomotives, each with two motors of 1,250 h.p. capacity, 
and two with single motors of similar horse-power, a total 
of 33,000 h.p. being thus available—easily the greatest 
aggregate of any single section of a continental electric 
railway. In this case the voltage is 15,000, with a frequency 
of 15 cycles. 


Mose next promises to be a portentous day in the 

chequered history of the gas industry, for on that 
day, at three o'clock in the afternoon, a Gas Publicity 
Conference is to assemble within the precincts of the In- 
stitution of Mechanical Engineers at Storey’s-gate. We 
gather from the “Journal of Gas Lighting” that the 
organisation of this Conference has been the source of much 
searching of hearts, if not of doubt and tribulation. The 
chamberlains of the lesser gods of the gas undertakings 
are making urgent protest that mere representation at 
the conference “will not bind any undertaking in the 
matter," that the movement is “ not a hole-in-the-corner 
one," and that it “is not intended that the work shall 
benefit one section of the country more than another." 
Grave doubts on all these points seem to be in vigorous 
existence. The constitution of the general committee and 
of the executive sub-committee would also appear to have 
aroused sore misgivings, and on these and other matters, 
we are told by the ** Journal” (which adopts, it seems to 
us, a unique method of helping its friends) “ assurances 
seem to be wanted," while there is “a large amount of 
doubt in the provinces " as to the steps that will be taken 
to ensure the work of publicitv being so ordered that there 
will be some universal benefit arising from it. We can only 
guess, in the high-pressure light of these significant hints, 
at the amount of internal dissension which has been evoked 
by the committee's proposals, but if such blunt appeals 
are necessary to prevent the conference from *“ ferment- 
ing " (as Carlyle said) “ into unmeasured masses of failure," 
it must have been pretty considerable. 
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Let us, however, hasten to add that these observations 
are to be taken m a Pickwickian sense, and that we bear 
the Gas Publicity Conference no malice. We propose, 
indeed, to put our professed principles in this matter to 
an immediate test. Gathering from the “ Journal" that 
the agenda to be laid before the meeting is at present 
in a more or less nebulous state, we venture to supply a 
few hints with regard to current topics which might 
profitably be discussed, to wit : 

A proposal for the impeachment of Major Pringle for 

his condemnation of gas for train lighting. 

Discussion of a petition for the immediate dissolution 
of the Metropolitan Asylums Board for proving that 
at the North-Eastern Hospital, gas lighting cost 
£1,027 per annum, whereas bete lighting is now 
obtained from electricity for £186, a saving of £841 
per annum. 

Suggestions towards the form of a demand for the head 
(on a charger) of Mr. Atherton for telling the share- 
holders of the South London Electric Supply Cor- 
poration that despite the metal filament lamp the 
units sold in 1910 showed an increase of 10:795 
over 1909. 

Suggestions towards the form of similar demands for 
the heads (each on a charger) of all the other chair- 
men of electric supply undertakings who have 
recently been dissipating the gas fictions with regard 
to metal filament lamps. 

A resolution for the summary indictment of Mr. Justice 
Grantham for declaring in the King's Bench Division 
that this is the “ brass ” age instead of the “ gas ” 
age. 

By way of a grand finale a discussion might be initiated 
as to the best method of inducing the lay press to attribute 
all fires, gas explosions, suicides, divorces, volcanic erup- 
tions and eaters to the fusing of an electric wire. 


WHILE we are glad to learn from the report of the 

Committee that the activity of the Electrical Trades 
Benevolent Institution has been well maintained during 
the past year, both in the collection of funds and in the 
administration of relief, we are sorry to find, from the 
same source, that in spite of every effort the results in 
1910 do not compare favourably with those of the preceding 
two years. While no applicant has been sent away unsatisfied, 
and admirable work has been done in the direction of 
securing appointments for those temporarily unemploved, 
it is clear from the balance sheet that if this excellent 
institution 1s to do effectively the good work for the accom- 
plishment of which it was brought into existence some five 
years ago, a much more generous measure of support must 
be accorded to it. The subscriptions during the past year 
only reached a total of under £50, and although nearly 
£280 were received in donations, it is obvious that much 
more money is needed if the institution is to flourish as 
it should. The time is drawing rapidly near when calls 
may be made on the pension fund of the institution, and 
if these calls are to be met without diminishing its useful- 
ness In the matter of grants for temporary relief, a con- 
siderable augmentation of its resources is necessary. We 
would urge all who are interested in the welfare of the 
electrical industry to do their share in helping forward 
the success of this most praiseworthy organization. 


UBJECT to the insertion of a provision binding the 
Central London Railway not to oppose, on grounds 

of competition, any application to Parliament on the part 
of the Metropolitan Railway for powers to link up their 
Hammersmith line with the Ealing and Shepherd's Bush 
line, the House of Commons Committee has passed the 
preamble of the Bill enabling the Central London to make 
a junction from Wood Lane with the Great Western's new 
railway between Ealing and Shepherd's Bush. When the 
Central London's extension to Liverpool Street, which is 
now in progress, is completed, this new proposal will give 
direct communication between East and West and should 


have an important influence upon the facilitation of trans- 
metropolitan travel. That it will have an important in- 
fluence on the traffic of the Central London is, of course, 
beyond doubt. Even as it is, something like forty millions 
of people travel every day between the Bank and Shepherd's 
Bush, and when the new order of things comes into ex- 
istence it is proposed to run 135 trains daily between 
Liverpool Street and Ealing. The next electric link that 
needs to be considered is one which will afford rapid transit 
between Victoria and the Great Western, London and 
North-Western, Midland and Great Northern terminals. 


Cie writing last week on the subject of Mr. Laws 

Webb's concession for the establishment of a telephone 
service in the capital of the Ottoman Empire, the Turkish 
Chamber has ratified the agreement, and the Anglo-French- 
American syndicate which Mr. Webb represents is now 
actively proceeding with the formation of the companv 
by which the concession will be worked. Under the Bill 
conceding the rights of the service, the Turkish Govern- 
ment, which draws fifteen per cent. of the gross revenue of 
the undertaking, has power to purchase the whole system 
after it has been in operation for forty years. It is an open > 
secret that there has been very strenuous rivalry with 
regard to this concession, and up till a fortnight ago it 
was believed that the execution of the undertaking would 
fall into the hands of a German syndicate which was 
understood to have offered exceptionally favourable terms. 
A question with regard to the German offer was raised in 
the Chamber when the ratification proposal came up, and 
it was then stated on behalf of the Minister of Finance 
that there had been no favouritism in the matter and that 
Mr. Webb’s syndicate had been granted the concession 
simply because their terms were preferable to those of the 
(*erman group. 


—— 


OME valuable hints to electrical manufacturers in 
this country may be found in Dr. Howard, Kennard's 
“ Russian Year Book for 1911," which has just been 
published. During the past sixteen years while British 
exports to Russia have practically remained. stationary, 
those of Germany have increased by some fifty per cent., 
and now exceed those from Great Britain by three to one. 
The question naturally follows: Why? Dr. Kennard 
promptly furnishes the reply. British firms, he says, 
will not accommodate themselves to the sine qua non of 
Russian trade, the giving and taking of credit. Germany | 
has solved the difficulty, in the formation of banks through- 
out Russia. The German manufacturer is backed by the 
German hanks, and is thereby able to take risks which 
would otherwise be impossible, for the banks are willing 
to discount bills, not only from established Russian firms 
but also from land or mill owners who are not so well 
known. ** With this backing the German manufacturer is 
willing to take the risk of giving credit. Instead of selling 
to his agent at the usual low export price, he charges the 
customer a higher price and interest and allows his agent 
a commission on the sale. The manufacturer accepts the 
customer's bills, and discounts them at German banks. 
He can thus extend his operations over a large number of 
purchasers, whereby he spreads the risks. By giving more 
acceptable terms, he gets a better price for his machine than 
does his British rival. Bad debts that one hears so much 
about m connection with Russian trade are aimost always 
the result of the efforts of British traders to do business 
by correspondence and not by personal representa- 
tion.” And yet all over Russia the superiority 
of British goods is admitted, and Russians all over the 
country would undoubtedly prefer to do business with 
British firms. By way of remedy, Dr. Kennard puts 
forward the suggestion that a group of British manu- 
facturers should combine and open a sales office as a limited 
company in Moscow, and that this should be put into the 
hands of a man fully acquainted with Russia and Russian 
trade methods. 
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TE Comptroller of the London County Council, by no 
means dismayed by blunt refusals on the part of 
metropolitan boroughs to reduce by one-half the term of 
theirloans on account of electricity undertakings, continues 
to make his modest request that in view of the profits they 
are making, they should voluntarily permit the central 
authority to go back on its original terms. The refusal of 
St. Pancras to make this sacrifice has been followed by 
a similar reply in the case of Fulham. The working of the 
Fulham Council's electricity undertaking for the past year 
shows a surplus of £1,551, and there was also a balance 
of £5,200 on the machinerv maintenance reserve fund at 
March 31. The Comptroller suggested that instead of 
accumulating so large a reserve fund for renewals the 
Borough Council should arrange for the reduction of the 
periods in respect of loans raised for plant and machinery 
from forty-two years to the date now allowed for such 
expenditure—twenty years from the original borrowing. 
The view of the Fulham Council is that as it is accumulating 
a reserve fund out of which the cost of all renewals and 
replacements of plant and machinery which may become 
necessary during the currency of the loans will be met, it 
cannot adopt the suggestion ; which seems to us to be a 
very business-like and reasonable attitude. 


que copper situation turns out to be much better than 
was anticipated at the beginning of the year. The 
annual report of Messrs. H. R. Merton & Companv, which 
has been issued during the week, shows that despite the 
strenuous efforts of the United States “ corner " the total 
output for the past year, 852,950 tons, shows an increase 
of 13,525 over the aggregate for 1909. The American 
producers managed to bring their total of 490,200 tons in 
1909 down to 484,890, but the average price, neverthe- 
less, fell by 34s. 1d. per ton below the 1909 figure. Spain 
and Portugal produced 50,255 or 1,930 less than in 1909, 
and Japan 46,000 tons, a decline of 1,000 tons. Australia, 
however, increased her output bv nearly 6,000 tons, the 
1910 total being 40,315, and Russia shows an increase of 
4,560 tons, the total for the year being 22,310—the highest 
aggregate on record. Mexico produced 58,825 tons, an in- 
crease of 2,500 tons over 1909, but 4,500 tons less than 
in 1905. Germanv's total was 24,710, an increase of 2,255 
tons, and Peru 18,305 tons, an increase of 2,005 tons. 
Canada produced 25,715 tons, an increase of 1,610 tons, 
and Norway 10,425, an increase of 1,145 tons. 
[E ee hehting is often regarded as the luxury of 
the well-to-do. Mr. Woodhouse, in the paper he 
read this week at Leeds, gave some interesting instances 
which show that where overhead transmission is available 
there is no reason why the benefits of electricity should 
not be enjoved by every cottager in the kingdom. In a 
nuniber of cases the Yorkshire Electric Power Company 
supplied current for cottage lighting at an annual cost per 
cottage of 15s. Id., and in other cases at 18s. per year, 
while more extensive lighting only worked out at about 
26s. a vear. 
[? connection with recent articles in. these columns on 
the electrification of railways, we are informed that 
at the next meeting of the Joint Committee which controls 
the East London Railway plans will be submitted for the 
equipment of the line for electrical working. A complete 
scheme hasbeen drawn up and specifications formulated, and 
there 1s, we understand, little doubt that the proposals put 
forward will be adopted. Asthe East London Railway £100 
Third Debentures now stand at about £12 and the Fourth 
Debenture Stock at something in the vicinity of £8, there 
should be an important movement in these securities in 
the extremely probable event of the electrification scheme 
being put into execution. Asa matter of fact, electrification 
is the only possible hope for this hitherto unfortunate 
enterprise, and by its means an alniost negligible line can 
be converted into a very valuable link between two im- 
portant districts. 
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Correspondence. 


All communications intended for the Editor should be addressed 
“THe EDITOR, 149, Fleet Street, London, E.C. Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 


The Editor is not responsible for, nor does he necessarily endorse 
opinions advanced by correspondents. 


ELECTRIC HEATING. 
To the Editor of the ELECTRICAL ENGINEER. 


Sir,— We notice that Professor Fleming in his Cantor 
Lecture at the Royal Society of Arts last week gave a 
number of interesting figures as to the efficiency of various 
methods of electric heating. The results of his tests show, 
of course, that the immersion form of heater is the most 
efficient, but we are surprised at the efliciency given in 
the case of the only one belonging to this class quoted 
is not so high as might be reasonably expected. This was 
the Therol heater, which, with a consumption of 300 
watts used for 24 hours enabled 38:4 gallons of water 
to be raised from 50° Fahrenheit to 110°, giving an 
efficiency of 92°. 


The immersion form of heater is adopted in a modified 
form for a large proportion of Simplex apparatus, the 
method of applying the heating element to the utensil is 
shown in the accompanying sketch. The efficiency obtained 
would seem to be greater than that found by Professor 
Fleming. 


In a three-pint copper kettle (actual capacity three pints) 
for example, the quantity of water is raised from 60° F. 
to boiling point in 14 minutes with a consumption of 
750 watts, giving an efficiency of 97:297. The construction 
of the kettle is by no means special, the particular type 
being of ornamental design in copper for general domestic 
use and listed at 21s. 


Yours faithfully, 
SIMPLEX Conpuits, Lro., Heatina Dept. 
16, Charing Cross-road, London, W.C. 


. PERSONAL. 
Mr. Horace Field Parshall, B.Sc., M.Inst.C.E., M.I.E.E., 


has been appointed Chairman of the Central London Rail- 
way in place of Sir Henry Oakley, who has just resigned 
that position. In taking this step the directors have 
followed the practice which is daily becoming more general 
in the United States, of entrusting the control of large 
industrial undertakings to experienced and well-known 
engineers. 


Mr. F. T. Chapman, B.Sc. (London), Assoc.M.Inst.C.E., 
A.M.LE.E., has been appointed to succeed Professor 
Buchanan as lecturer in electro-technics to Faraday-house. 
He has had considerable teaching experience at the Leeds 
Technical School, and for the last 10 years has been engaged 
in the practical design of continuous and alternating current 


dynamos and motors for Messrs. Greenwood and Batley, 
of Leeds. 


The Adams Manufacturing Companv, Ltd., of Bedford 
and London, advise us that their agreement with their 
Scottish agent having terminated they have for the con- 
venience of their customers throughout Scotland (except 
Midlothian) opened an office at 50, Wellington-street, 
Glasgow, where their resident engineer, Mr. A. L. Birch, is 
prepared to supply all information regarding their well- 
known ** Adams [yranic " Motor Controlling Switchgear and 
meet demands for the same immediately from the complete 
stock held there. For Midlothian the Adams Manufacturing 
Company's agents are Messrs. Mitchell Graham & Son, 
46, Buccleuch-street, Edinburgh, who also carry a stock of 
the * Adams Igranic " Switchgear. 
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Electric Light and Colour Values. 


Applications of the White Moore Light Window. 


The white Moore light is, as will be known to our readers, 
& vacuum tube electric light produced by the passage of 
alternating electric current through highly rarefied carbon 
dioxide gas confined within a continuous clear glass tube. 
It is, therefore, a radically new form of electric light. The 
upper portion of the apparatus shown in the illustration 
(Fig. 1), is the Moore light window proper, resting upon its 
transformer, from which it is easily separable. Fig. 2 1s 
an illustration of the way the white Moore light windows 
are installed in a large number of the great textile mills. 
The 12 in. glass tube is bent back and forth upon itself 
and immediately upon closing the switch of the supply 
circuit, it is filled with a pure light of about 200 c.p., which 
is remarkably soft, yet the available illumination for colour 
matching is surprisingly great. The light-giving tube has 
a life which usually corresponds to a year's time of normal 
operation, and new windows are furnished at nominal 
rates in exchange for old ones when needed. 

The white Moore light is the only artificial illuminant 
which gives exact daylight colour values, and its intro- 
duction into industries in which colour values are of great 
importance, such as dye shops, textile mills, ete., has 
revolutionised the shop methods of such plants. Before 
the advent of the white Moore light, dye shops having no 
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artificial light to match colours with had to limit the pro- 
duction of certain parts of their plants to hours wherein 
satisfactory daylight conditions existed. Naturally this 
cut down the production of their plant verv much, es- 
pecially in winter, and, of course, overtime was unheard 
of. The white Moore light, since its introduction, has 
changed all those conditions, so that now mills and other 
industries in which exact colour values are of importance 
can run on regular schedule and overtime if required. 
Not only is this done, but gradually the white Moore light 
has been entirely substituted for daylight, for the simple 
reason that it gives an absolute unvarying standard of 
colour values, whereas daylight values are constantly 
changing. In many cases where dye shops and lithograph 
establishments were considering additions to their plants 
in order to increase their production, these expenditures 
were found unnecessary by resorting to the simple ex- 
pedient of extending the working hours by installing the 
white Moore light. 

The compartment of the Moore light windows behind 
the glass tube contains the simple, though extremely 
ingenious, electric valve, the purpose of which is to auto- 
matically feed the carbon dioxide gas from its container 
to the light, giving vacuum tube as it is needed. The two 


electrodes of the vacuum tube extend into this compart- 
ment, as shown in Fig. 3. At the centre will be noticed 
the gas feed-valve, consisting of a solenoid acting upon a 
small iron core within a glass tube. When the core is raised 
magnetically from the pool of mercury, in which it rests, 
there is exposed above the surface of the mercury a very 
small carbon plug through which the gas permeates and 
thus finds its way to the lighting tube. This operation of 
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“ breathing " or feeding occurs about once every minute, 
with wonderful reliability. The cylinder to the right of 
the feed-valve is the COs gas generator, which is also 
automatic, in that it generates the extremely small quan- 
tity of gas and only at the moment when it is required. 
However, after the light has been used about 1,000 hours 
the acid and the calcium carbonate of this CO2 generator 
needs to be renewed.’ On each side are seen the electrodes. 

The electrical circuits and connections show that the 
feed magnet coil is connected in series with the service 
side of the transformer. As shown in Fig. 2, the electrical 
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connections of these windows are very simple. The supply 
circuit enters the side of the transformer casing. The 
'" window " proper is simply set upon the top of the trans- 
former, but by tightening up four terminals they become 
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permanently assembled and electrically connected. The 
air transformer is of the shell type, steel incased and 
especially designed to supply the proper voltage to the 
terminals of the tube. The front reflecting cover of the 
white Moore light window as shown in Figs. 1 and 2, is 
important in that it effectually screens out all deleterious 
forms of light that may be adjacent, and at the same time 
greatlv intensifies the light on the samples held beneath 
it to be matched. Besides this it perfectly shields the eyes 
of the observer, which is a very important factor, and also 
makes thoroughly practical the use of white Moore light 
windows on alternating currents of very low frequency 
when necessity so requires. Standard windows are designed 
for 60 cycle alternating current circuits of 220 volts, but 
can be modified to suit any desired frequency or voltage. 
Since a large number of the great mills of the textile in- 
dustry are equipped with only low frequency currents, 
this fact is of considerable commercial importance. 

Since the automatic feed valves above referred to time 
are a vital part of the standard white Moore light, it is 
essential that they be described. Fig. 4 is a diagram of a 
standard terminal box for a Moore tube. The Moore light 
is produced bv a high voltage discharge through a gas 
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DIAGRAM SHOWING ESSENTIAL FEATURES OF 
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under high vacuum. The transformer and the feed valve 
to the right are connected by small glass tubes to the glass 
enclosed graphite terminals of the main lighting tube. 
The COs at about 5 lb. pressure was formerly fed to the 
top of the feed valve from a tank about 6 in. in diameter 
and about 1 ft. high. Later, liquid CO; through a reducing 
pressure gauge was used, but at the present time CO» is 
automatically generated by the tube itself as needed. 
Fig. 5 shows the construction of the COg generator and its 
method of connection to the top of the feed valve by what 
is called the chemical connector. The feed valve opens 
and closes continuously about once every minute when 
the current through the tube has become strong enough 
to lift the displacer and thereby expose the minute tip of 
the porous carbon plug. A small portion of any gas above 
it (COs, for example), is drawn through the pores of the 
plug and into the lighting tube to be utilised as the gaseous 
conductor producing the white light. 

When the gas above the plug becomes rarefied, atmos- 
pheric pressure causes the hydrochloric acid to rise within 
the inner tube and come in contact with the marble chips 
or pressed lozenges of calcium carbonate. A very small 
quantity of COg gas is immediately set free, which passes 
over to the vicinity of the porous plug and is ready when 
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needed. In the standard window about 0:5 ampere flows 
through the gaseous conductor. The portability of the 
standard windows is seen from the fact that they are only 
26 in. wide, 19 in. high and 8 in. deep. The transformer is 
12 in. wide, 15 in. high and 10 in. deep. The length of tlie 
tube is 13 ft. and gives a candle-power per foot of 16, with 
an expenditure of 1,500 watts. Because of the fact that 
the Moore light gives " line " instead of ‘ spot ° lighting 
its intensity varies only inversely as the distance, instead 
of inversely as the square of the distance. This and other 
factors such asthe increase due to reflection from ceilings, 
etc., bring the working efficiency of the Moore light much 
higher than the above figure indicates. Tests prove it to 
give on an equal consumption of current 5 lumens per 
watt on working level as against 3 to 4 from the most 
perfect form of incandescent bulb. "Taking into account 
the whole of the losses in transformation, only 2 kw. are 
used in operation ; when direct current only is available. 
an alternating current generator is installed and driven 
elther bv belt or hv direct connected motor. 


wee Aye 


WA 
" E - 


ass ^ V D 


rei? winto ry 


Lj tA 
^ 


——— 
` T 
LUAN 
` ‘ ` t ` 5 
N 


CARGA Pa 


rito nom 


POD 


— GLASS 


COCR OCC Cte 
P 


IXXCEPXIIEXIX3X3 LT 


Gunes ^c" — 
Por 7 


8998: taar 


Feto Vacve 


LE 4 
Tee Meeet Liase 


Fic. 8. 


It will easily be seen that the advent of the Moore light 
in the textile trade, enables mills to be operated on dark 
days and at night, if need be, with maximum efficiency. 
The Weidmann Company, which has already installed 
it, now often uses the Moore light instead of real 
daylight for colour matching, and each year has increased 
the size of the installation, as ordinary davlight is a variable 
factor, while the Moore light operates steadily so long as 
the supply voltage does not vary by more than 59$. A 
colour-matching room for use with this apparatus i8 about 
9 ft. x 14 ft. with a 9 ft.ceiling, the interior of the room 
being painted white. In such a room two colour- matching 
windows are installed, operated singly or both at the same 
time as occasion demands. 

It will be evident from the above notes that what may 
be described as a revolution in scientific industrial lighting 
has been effected bv the introduction of this method of 
illumination, of which electrical engineers should take 
cognisance, as its applications in numerous directions are 
obvious. 
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THE MECHANICAL DESIGN OF INDUCTION 
MOTORS.* 


By H. L. Smith, A.M.Inst.C.E. 


The guiding principle to be borne in mind when designing 
any machine like an induction motor or a machine tool 
in which there are quick revolving parts running in a 
stationary frame, is that the frame should be c.r. and 
massive to resist vibration, and the revolving parts should 
be of Ww.L, M.s., or similar material, and light; for 
example, in a sensitive drilling machine, it is the running 
parts that should be sensitive, the stationary parts being 
heavy to resist vibration. You cannot make the frame 
of a machine too strong; the only limit being cost. 
Applying these principles to the several parts of an 
induction motor, we see that as regards :— 
. The frame; it should be cast-iron and massive. 
. The end shields should be cast-iron and massive, 
the ends being a flat plane and not an oblate cone. 
. The shaft should be of ample diameter. 
The stator flanges should be ordinary cast-iron and 
massive, never malleable cast-iron. 
. The rotor flanges should be malleable cast-iron or 
even steel where necessary, and light. 

The spider, being a part revolving at less peripheral 
~ Speed than the flanges, can be ordinary cast-iron. 

The side of the stator frame, near the bottom on each 
side should have a thick pad cast on inside for taking the 
terminal box, and in order to facilitate quick delivery, it 
should be so arranged that the frame can be put in hand 
straight away without having to wait for the arrangement 
of the terminal box to be finally fixed up. If the customer 
wants a machined joint, then let a cut be taken over the 
side of the stator frame. 

As regards the important question of cost, it should not 
be lost sight of, that & strong casting 1s cheaper to machine 
fhan a light one, because it can be gripped in the jig more 
firmly. A light casting in the machine shop is a thing 
which has to be put up with, and should be employed onlv 
when the engineering conditions demand it. But when the 
machine shop conditions and the engineering conditions 
both point towards a strong casting in preference to a light 
one, then there should not be any question which to adopt, 
any little extra cost of material and moulding being offset 
by greater ease of machining. . 

BASEPLATES. 

It is possible to recognize three grades of elaboration 
in design, viz. :— 

Grade I, which I will call the simple monolith or plain 
plate style of designing. 

Grade II, which I will call the rolled steel joist or R.S.J. 
style. 

Grade III, special for large structures or high-speed 
work. 

Thus, in ancient times and up till recently, if thev 
wanted to put a joist across the top of a room, they would 
use a plain rectangular oak beam, whereas now we should 
differentiate between the flanges and the web of the beam 
and use a rolled steel joist; or if they wanted to put a 
footbridge across a rivulet, thev would use a plain rect- 
angular block of stone or a monohth, and this is why I 
have called Grade I the simple monolith stvle. 

Grade II represents the first stage of discrimination 
between flanges and web, whereas in Grade III, not only is 
the beam divided into flanges and web, but the process 
is carried a stage further and the flanges and webs are 
themselves differentiated into other flanges and webs with 
the object of removing every particle of inactive material. 

The general characteristics of the three grades of 
designing as regards castings are as follows :— 

In Grade I the patterns are cheap to make and there 
is less slicking of the mould in the foundry ; but there is 
more material used. 

In Grade II the cost of the patterns is greater, also the 
cost of the moulding per ton of material ; but the castings 
may be ten times as strong, and leave the mould often 
as straight as a die, and therefore in a condition more 
likely to promote cheap machining. Also, the castings 


* Abstract of a paper read before the Rugby Engineering Society, Thursday, 
March 80, 1911. 
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being stronger, they can be held more firmly in the machine 
without fear of springing, and hence, as often as not, 
the extra slicking of the mould is offset by greater ease 
in machining. 

Thus, generally, Grade I of design would be used 
for stationary parts, or when there is only one article 
required off the pattern; Grade II for ordinary running 
parts, or when there are a fair number required off each 
pattern, while Grade III would be used when the speed 
is high or for repetition work, when the number of articles 
is so great that the cost of the patterns becomes negligible 
in comparison. 

It is à matter of common knowledge that a rolled steel 
Joist is much stronger to resist a direct load than one applied 
laterallv ; and yet the section of the ordinary baseplate is 
that of a channel iron turned on its side with the web 
uppermost ; orit may be compared to a flanged beam with 
the upper flange enormously increased and the lower flange 
removed altogether. The result is that such baseplates 
sometimes leave the foundry warped badly, requiring 
machining pads 2 in. thick. It is only in the case of heavy 
work ordinarily that a baseplate is provided with lower 
flanges. The author has known cases in which a whole 
day and a night-shift have been spent in chipping away the 
upper surface of a baseplate in order to prevent the planer 
tool from ploughing into the unmachined parts. 

SHAFTS. 

An important point to be borne in mind in designing 
shafts is that, since turning is one of the cheapest of 
manufacturing operations, and the shaft in point of peri- 
pheral speed comes within the slow moving category, it 
should be of ample diameter. 

The amount by which the spider is thrown out of centre 
owing to the deflection of the shaft due to the weight 
of the rotor, is dependant to a certain extent upon the 
class of fit of the spider upon the shaft. If the spider 
is a heavy force fit upon the shaft, then the portion of the 
shaft inside the spider hub becomes one solid mass with 
the latter, and so is not appreciably deflected. 

The shaft is usually designed so that the deflection due 
to the weight of the rotor alone should be about 79. of the 
air gap, and on to this deflection has to be added the extra 
deflection of the shaft, due to the magnetic pull, also the 
deflection of the stator frame, both of which are uncertain 
quantities and difficult to calculate; so that the total 
deflection comes to about double the deflection calculated 
above of the shaft, due to the weight of the rotor alone. 

In order to reduce the risk of the portion of the shaft 
under compression receiving any permanent set during the 
operation of forcing the shaft into the spider, it is advisable 
to arrange for the full pressure to come on only at the final 
forcing of the spider into position. 

Exp SHIELDS. 

The outstanding features in the design of an end shield 
are (1) that it may be massive, being a stationary portion 
of the machine, and (2) that it may be designed on the 
Grade I style, 7.e., on simple monolith lines if tight for room. 
The shape of an end shield, especially that portion of it 
which shrouds the stator winding, is governed by considera- 
tions other than those purely of mechanical severity. From 
its very nature it must be a combination of bent struts and 
crooked tie-rods in cast-iron. If the design with a certain 
thickness of material looks too weak, it may be reinforced, 
if economy of space is essential, not only by ribbing it up, 
but also alternatively, by increasing the thickness of the 
metal. Thus, if 7-16 in. looks too weak, make it 3 in. ; 
and if 4 in. thick looks too weak, make it 9-16in. ` 

The great advantage of employing end shield bearings 
over pedestal bearings and protection caps, is that the 
former, having only a single plate beyond the stator winding 
do not necessitate so long a shaft, thus improving deflection. 
To take an actual example, the shaft of a motor, designed 
to give 50 h.p. at 720 revs., had to be lengthened exactly 
6in. to accommodate pedestal bearings and protection 
caps in place of the usual end shields. 

In the case of explosion-proof motors the ribbed style 
is necessary, because there the ribs are used. to dissipate the 
heat. The ribs would be all on one side of the end shicld, 
and seeing that cast-iron is six times as strong in com- 
pression as in tension, this points to the conclusion that 
the ribs should be on the inside and in compression, while 
the plate should be on the outside andjin tension ; especially 
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as the heat is conducted away equally well whichever side | co-efficient of friction of 4 for 160° anule of contact, which 


of the plate the ribs are on. The explosion of marsh gas 
and air may rise to 130 lbs. per square inch, and the end 
shields and collector cover should be designed strong enough 
to resist this, 

Under the influence of the explosion, the end shield 
tends to assume a spherical shape. Those portions of its 
contour which shroud the stator end-windines, and. which 
are, or should be already spherical, are in pure tension. If 
they deviate from the true spherical form, thev are by the 
amount of such deviation subject to compound. stresses, 
analogous to those in a crooked tie-rod under a load due to 
gravity. If truly spherical and therefore in pure tension 
they do not need any ribs, while as regards the flat. plate 
which forms the end of the end shield, the ribs should be on 
the inside and in compression. On the outside they are a 
source of weakness rather than of strength. If a flaw occurs 
in the thin rib it does not matter in compression, whereas 
in tensior it is like the weak link of a chain. The flange 
where the shield end is bolted to the stator frame can be 
ri »bed externally to the spherical portion of the end shield, 
or it can be made thick enough to stand on its own merits. 


BEARINGS. 

From an engineering point of view the bearing at the 
driving end should be about three times as large as the 
bearing at the small end ; but from a commercial point of 
view thev should be the same size at each end so as to 
be interchangeable. The following is a method of checking 
the size of bearing at the driving end of a motor with over- 
hung pulley for belt-driving. 

Taking the output of the motor as, say, 300 h.p. at 
500 revs., the diameter of the pulley as 30 in., and the total 
weight of the rotor as 2,400 Ibs., we have 

300 h.p. = 300 x 33,000 ft.-Ibs. per min. 


= 9,900,000 ft.-Ibs. per min. (1) 
Also circumference of pulley = r x 12 ft. = 8 ft. 
^. peripheral speed of pulley rim = 8 x 500 ft. per min. 
= 4,000 ft. per min. (2) 


Let T; be the tension in the tight side, and T» inthe slack 
side of the belt in Ibs.-wt., then from (l) and (2) 
QOO (X 
poss e i 0 Ibs. = 2,475 Ibs, 
Take Ti = ols or T,— T: = IT» 
sS Ti = 3,714 lbs. 
CO Ti +T: = 4,952 lbs., say 5,000 Ibs. (3) 
Add half weight of rotor, i.e., 1,200 lbs., and we get total 
load on bearing = 6,200 lbs. 
Try 5in. x 14 in. as the size of bearing. The projected 
area = 70 sq. in. 


6.200 
10 

which would be about right for an alternator, but the 

requirements of an induction motor are more exacting. 

Again, P. V. must be not greater than 50,000 where P is 
the pressure in lbs. per sq. in., and V the peripheral velocity 
of the journal in ft. per min. 

In this case, P = 88 and V = 655 
so that P. V. = 88 x 655 = 57.640. 

Thus, the product of pressure and velocitv is greater 
than 50,000, and therefore possibly beyond the breaking 
limit of the oil film. This shows that a Sin. x 14 in. 
bearing is none too large for the case in question. 

In designing ball bearings provision has to be made for 
the rotor to take up its position at the magnetic centre of 
the machine, which does not always coincide with the 
geometri‘al centre. The maximum variation that is likely 
to occur in practice may be taken at } in. on either side of 
the geometrical centre line. 

Beitr PULLEYS. 

In determining the width of belt necessarv to carry the 
given power, we have that the useful pull in lbs., (Ti- 7%), 
x the velocity in feet per minute, (F), = the ft.-lbs. of 
work done per minute ; or 

(T1 — T) V 
33,000 

If we take ie 
T; 


QU. pressure = = R3 lbs. per sq. in., 


= H. P. (1). 


3 as before, this corresponds to`a 


mav be taken as a fair average. 

The permissible stress in the material of the belt depends 
on the character of the joint, and may conservatively be 
taken at 501lbs. per inch of width for single belting with 
an overlap laced joint. 

*. Ti =b x50, where b is the breadth of the belt 
in inches. 
T 
3 
es T,—T2 =b x 33. 
Substituting in (1) we have 


so Tos =bx17 (approx.) 


bx33xV 

733,000. = WP; or 
o 

b = 1,000 i (2). 


The co-efficient of friction may vary within wide limits, 
depending on the condition of the belt. Thus, if the inner 
surface of the belt is hard and dry, it may sink to ‘3 or 
even less, while, by putting resin on, it may rise temporarily 


; . Ti. i 
to quite a high value. When the ratio, ,18 greatest, i.e., 


when the belt is on the point of slipping, a ef d, where 


Tz 

€ is the base of the Napierian system of logarithms, f is the 
co-efficient of friction, and d is the angle of contact in 
radians. 


As the above formula can only be used with the aid of 
logerithms, it is more convenient to select the ratio of T; 
to Tə from a table of values already worked out. 


Equation (2) above was for an are of contact of 160° 
and a ratio of Tı to Te = 3, which corresponded approxi- 
mately to a co-efficient of frietion of 74, this being a fair 
average for leather belting on iron pulleys. The safe working 
stress also was taken at 50 lbs. per inch in width for single 
belting. This value depends on the character of the joint, 
since the Joint is the weakest link in the chain, the strength 
of a laced joint being only about one-third that of the 
solid leather. 


The breadth of belt required depends also on the loss 
due to centrifugal effect at high speeds and on the diameter 
of the pulley when the latter is small ; so that the formula 
may be written in the form :— 

HP 
b = ky k» ky Ky V 
where ky, ko. kg, ky are multipliers, to give expression to the 
influence of the varving conditions. The different values 
of these multipliers are given in the following tables :— 


TABLE 1. 


Y 


m 
HP 
angle of contact = 160°) 


Values of k, ( for co-efficient of friction = :4 and 


M 
. 


| 


Permanent | Overlap | Temporary 
Cemented Lace Butt 
Joint. Joint. | Joint. 
Single Belt 750 1,000 1,330 
Double Belt 415 555 740 
Triple Belt 90 335 510 
TABLE 2. 


Values of ky = multiplier when belts are passed over 
small pulleys. 


Diameter of Pulley. | 
———————— ————————— — ——— Value f Ka. 
Single Belt. Double Belt. | Triple Belt. | 


6 in. ! 9% in | 4? in. ]:10 
4 in. 12 in | 26 In | 1:25 
3 in 8 in 18 in. 140 
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speed of the rotor is, say, 1,500 revs. per min., and the - 


Values of ks = multiplier for various arcs of contact and | dia., say, 23 in., then 
co-efficients of friction. 


gle o 
Contact ] = 55 

in Degrees. 
100 1:14 
120 1:03 
140 '04 
160 "88 
180 '84 
200 8) 
220 ‘78 
240 "176 


TABLE 4. 


Values of ką = multiplier when centrifugal effect is taken 
into account. 


Velocity in Ft. per Min. | Values of ky. 
2.500 1:08 
3,000 1:12 
3,500 1:17 
4,000 1:23 
4,500 1:31 
5,000 1:41 
5,500 1:54 


When the machine is at a standstill, then Ti = T2; 


but Tı + T? is about the same as at full load, what the - 


load has added to T, having been taken from T2. 

As the load comes on, the ratio of T, to Ts gets larger 
and larger until the point is reached at which slipping 
commences. 


The h.p. in the above formula is that at which the belt 
is on the point of slipping. 


If, therefore, the machine is required to give an over- 
load for any length of time, the h.p. inserted must be 
the h.p. at that overload. If merely the h.p. at normal 
full load is inserted, then slipping will occur when the 
machine is overloaded at all. 


]f the ratio 7 be taken as 3 at 50% overload, then it 
2 
gets gradually less and less as the load goes off, being 2 at 
norma] full load and unity at no load. 


BiNpING Banps. 

The method of calculating binding bands is as follows : 
If the weight of the winding is, say, 235 lbs., the mean 
length of turn, sav, 68 in., and the length of core, say, 9 in. ; 
then the embedded length per turn is 18 in., and the free 
length per turn is (68 in. — 18 in.) = 50in., or 25 in. on 
each side of the rotor. 

Thus the weight of the end connections on each side of 


the rotor 1s = of 235 Ibs. = 87 lbs. 


Or, in other words, if: 

Weight of winding in lbs. 

Mean length of turn in inches. 

Length of core in inches. 

Centrifugal force on one side of core in lbs.-weight. 

Weight of copper on one side of core in lbs. 

Revs. per minute. 

Diam. of rotor in inches. 

Diam. of binding wire in inches. 

No. of turns in binding band. 

Safe stress in wire in lbs. per square inch = 25,000 
for steel and 10,000 for phosphor-bronze. 


M (L — 21) 
2L 


—s3 SS E 
Hog wu g Ww m gm m W! 


Then m = 


also Fa- 


Sus ER 


Thus in the above example we have m, the weight of 
the copper on eack side of the core to be 87 lbs., and if the 


R?. m. D 
ED 10 
(1,500)? x 87 x 23 

'44 x 109 
10,100 Ibs.-wt. 


and the number of turns of :108 in. steel wire = n 


= - p 


_ 10,100 x 128... T 

(108)? x 25,000 
In this case, in order to prevent eddy currents, the 
binding wire would be wound on in two separate bands of 
29 turns each on each side of the core, or four bands total. 
The size of the wire in the above example, owing to 
the high speed, is about as large as is used. A more common 

size would be 14 s.w.g., or for smaller machines 17 s.w.g. 


RAILWAY ELECTRIFICATION. 
(From Our New York CORRESPONDENT.) 


A number of interesting points in connection with 
railway electrification were touched upon in the course of 
discussion at last month’s meeting of the New York 
Railroad Club. 

Mr. H. Gilham and Mr. W. S. Murray, both of the 
New York, New Haven and Hartford Railroad, testificd 
to the remarkable success of the single-phase svstem and 
the former drew attention to the fact that electric trains 
“ coast ” along a considerable portion of the track without 
the expenditure of any electrical energy at all. Thus power is 
applied to the average train of the New York, New Haven 
and Harftord Company's svstem for onlv twelve of the 
thirty-three and à half miles of travel. The distance is 
traverfed in fifty minutes, during only seventeen of which 
is energy used. These facts have considerable bearing on 
the estimate of the cost of operating with electricity as 
compared with steam. When steam locomotives are used 
coal is consumed continuously, even when a locomotive 
is coasting down hill or on the level. Mr. Murray, who 
is the company’s electrical engnieer, declared it to be 
his definite ccnviction that the single-phase svstem has 
been proved by actual experience to be thoroughly well 
suited for trunk-line operation, inasmuch as it possesses 
just those features which in the development of electrical 
engineering have always served to distinguish long-distance 
from local transmission of energy. That the single-phase 
system has proved satisfactory to the New York, New 
Haven and Hartford Railroad is conclusively proved by 
the fact that arrangements are now being completed -~ 
for increasing the electrified track mileage from 100 miles 
to 373 miles. Mr. Murray added that the rehatii y hes 
now reached such a high degree that on an average a 
length equivalent to eleven times the distance from New 
York to San Francisco and return is travelled by each 
locomotive for each minute of train delav. 

Mr. William McClellan, discussing the relative merits of 
steam and electric operation, said it was an admitted 
fact that electric equipment is much more reliable then 
steam. When the substitution of electricity for steam «n 
railroads was first adopted many railroad men questicned 
the advisakility of depending upon a single stationa:v 
source of energy, rather than a large number of portable 
power houses, because the crippling of a single locomotive 
would not interfere seriously with the operation, while 
the crippling of a single generating station would bring 
the whole system to a standstill. In practice, however, the 
electric generating equipments have proved absolutely 
reliable in service. 

Dealing with the question of systems, Mr. Frank J. 
Sprague said that each svstem possessed peculiar merits 
for certain local conditions, and the different systems must 
be considered competitive in order that the proper 
choice can be made when selecting the svstem best suited 
for the problem in hand. It was not reallv a fight b»tween 
systems, but between electricity and ster m. 
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Electrical Progress at Home and Abroad. 
A Review by our Special Correspondents. 


MANCHESTER NOTES. 


The Ratcliff-Moore Paper on Electricity Meters— 
Discussion before the Local Section. 


Especial interest. was taken in the discussion before the 
Manchester Local Section of the Institution of Electrical 
Engineers of the paper by Mr. H. A. Ratchff and Mr. A 
E. Moore on Electricity Meters, as the former gentleman 
is prominently associated with the Electricity Department 
of the Manchester Corporation, while Mr. Moore 1s identifi ed 


with the local School of Technology. A good deal of 


criticism to the authors’ desired standard of accuracy. 


Mr. North, of the British Westinghouse Electrical and 
Manufacturing Company, declared, speaking from the 
point of view of a meter manufacturer, that it was quite 
possible to reach the degree of accuracy insisted. upon in 
the paper, but manufacturers could only make their 
meters as good as they could in relation to the price to be 
paid for them, Comimutator meters could, he said, be 
relied on to give fairly consistent results with direct current, 
but were no good on alternating current circuits, as the 
vibration of the moving element wore out the jewels and 
pivot bearings in one-quarter the time of direct current 
circuits. The induction meter was the nearest approach 
to the ideal. A high torque was not so necessary, as there 
was no brush friction, but induction meters were bound 
to be affected by wave form. He never recommended the 
balanced tvpe of polyphase meter, but one had to quote 
for both the balanced and unbalanced patterns. He 
believed that the saving with watt-hour meters, which 
was one of increased registration at low loads, more than 
compensated for pressure coil loss. 


Mr. A. Jepson, of the G.E.C., said that generally speaking 
he agreed with the observations made by the authors of 
the paper. Watt-hour meters could, he said, be purchased 
at a cost only slightly greater than that of ampere hour 
meters, and the difference in price was soon compensated 
for where the voltage was above the normal, and he urged 
that a thoroughly rehable type of ampere-hour could always 
be obtained provided the proper price were paid for it, 
and it possessed the advantage that repairs were a very 
simple matter. With regard to the Aron meter he did 
not agree that testing was a more difficult matter with | 
this than with other meters, and said that partial shunting | 
of the pendulum coils owing to dirt getting in between the 
commutator segments was a very rare occurrence and one 
which could easily be remedied when it did occur, while 
the use of the acid-free insulator “ Stabiht ” effectually 
prevented any pitting of the pendulum arbor pivots. 


Mr. H. E. Trent, also of G.E.C., expressed the view that 
the errors noted were very frequently due to the fact that 
meters were often placed in positions in which the possible 
influence of temperature and strong currents was insufh- 
ciently appreciated, and that more care in this matter 
would result in fewer complaints on the score of lack of 
accuracy. If a meter were placed too close to the bus-bars 
it was unreasonable to expect a thin, cheap iron case to 
protect it from the influence of strong fields. 


Mr. W. Grant agreed that commutator type ampere- 
hour meters were often very flimsy and quite insufficiently 
protected against stray fields; and said that with regard 
to polvphase meters, there was one firm which recom- 
mended the use of two separate meters owing to the inter- 
action troubles with a combined meter. Mr. Grant advanced 
the theory that a supply authority could not legitimately 
charge for excess units caused when the supply pressure 
was above the normal, inasmuch as in such circumstances 
the customers’ lamps were simply being over-run and he 
was being charged for something which he did not want. 


Mr. Rg. Cunliffe, referring to the authors’ statement | 


that. their experience led them to the definite conclusion 


that there was no tramcar meter on the market capable of 


withstanding the severe conditions under which it was 
called upon to operate, saw that some twentv meters were 


being used at the present. time on the Manchester. Cor- 
" Boratton tramears with perfect success, the results showing 
no greater variation from month to month than 59,. 

Mr. W. Bolton Shaw, referring to the observations. of 
Mr. Grant, contended that the undoubted advantages 
areant upon the use of two single-phase meters on 
polyphase circuits fully justified the extra cost. involved 
as compared with the use of a combined meter, as long 
before errors could seriously affect the record the change 
jin ratio. was readily noticeable on the log sheet; while 
the use of the two meters provided in addition a means of 
„estimating the average power-factor over any desired 
| period. 
| Mr. Benton, of the British Westinghouse Company, 
referred to the divergeness in the tests inade in standardising 
laboratories, and urged that until these tests came within 
much closer agreement than was at present the case, 
manufacturers could scarcely be expected to attain the 
1% accuracy which was urged in the paper. 

Mr. William Cramp said that the degree of accuracy 
now attained was far in advance of that which had been 
secured in the gas of gas meters, and he doubted whether 
the cost of reaching the standard advocated by the authors 
would be justified by the results obtained. With regard 
to the Aron meter, his conclusion was that its higher degree 
of accuracy as compared with other types was due to the 
fact that the timing mechanism and the registering 
mechanism were driven independently of each other. 

Mr. Ratchff and Mr. Brooke replied briefly to some of 
the points raised, and intimated that in an early number 
of the “ Journal " of the LE. E. they would deal in detail 
with the criticisms made. 


The Westinghouse Dinner. 


The fifth annual dinner of the British. Westinghouse 
Engineers’ Club was held on Friday evening, in the banquet- 
ing "hall of the Midland Hotel, Manchester, when a company 


| of over 170 members of the staff assembled. After an excel- 


lent dinner a very enjovable programme was proceeded 
with under the chairmanship of Mr. J. S. Peck. The violin 
i solos of M. Beda Pochobradsky were exceptionally rendered, 
particularly the *“ Fantaisie” of his own composition. 
Items by Mr. S. N. C. K. Whitehead, Mr. J. D. Allan and 
Mr. T. M. Kirkby were also thoroughly appreciated. 

Mr. W. W. Blunt, the General Sales Manager, proposed 
the toast of the Company, and mentioned that the Com- 
pany's sales for this vear were much in excess of those in the 
corresponding period of last vear. Mr. C. A. Park, the re- 
cently appointed Managing Director, responded on behalf 
of the Company, and expressed his pleasure at joining the 
staff on this occasion and the pride he felt at being connected 
with so large and important an undertaking as the British 
Westinghouse Company. 

Mr. D. N. Dunlop, speaking on behalf of his colleagues 
of the sales organisation, expressed. appreciation. of the 
appointment of their General Sales Manager, Mr. W. W. 
Blunt, as a director of the Company, which was suitably 
acknowledged in a short speech by Mr. Blunt. 

The toast of the Works Organisation was proposed by 
Mr. O. H. Baldwin, who spoke in appreciative terms of the 
efficient manner in which the works handled their end of the 
business, Mr. Ph. A. Lange. Managing Director of Works, 
in responding. mentioned that while the works had an 
extremely heavv load to carrv in consequence of the large 
increase in orders, he was fully confident that they would 
be able to meet all demands made upon them. 

The toast of the Engineers’ Club and the Foremen’s 
Association was proposed in a humorous speech by Mr. A. 
McKinstry, responses being made by Mr. J. N. Peck for the 
Engineers and Mr. R. W. Rowe for the Foremen 
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LANCASHIRE NOTES. 
A Comparison of Electricity Costs in the North. 


At a meeting of the Oldham Corporation the following 
return of electricity costs was presented by the chairman 
of the Electricity Committee :— 


< 2 p $ €& 
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d. d. d. d. d. d. d. 
Accrington .. 2880668 24:56 -25 -04 -15 -13 07 -A1 -75 
Ashton-u-Lyne 2591464 22-26 -30 03 -12 24 -06 -12 -87 
Barnsley . 1491945 2072 28 06 -17 -14 14 BR Ql 
Birkenhead .. 1543492 1691 -52 07 -lIl 2R -12 20 }30 
Blackburn . 4308005. 16:51. 24 06 -16 -13 -13 09 OR] 
olton n..11003271. 23-04 25. 02 07 -10 06 03. -53 
Bootle . 2761936 2502 33 03 -13 09 «08 -12 -78 
Burnley .. 3249387 20-93 -31 «03 -09 -17 -l4 09 FR 
Bury .. . 3911838 2162 -19 02 07 -10 05 ©} -5l 
Chester . 1869073 1524 -34 02 +15 -19 -08 -19 -97 


Cnestertield .. 1085305 
Dewsbury .. 1209675 


1473 22 02 -l4 22 -J4 24 -9R 
1438 26 04 20 -30 -l4 -171 


Eccles .. 1163107 25-88. :35 04 22 -I6 06 -14:;:97 
Halifax e.e 5477369 21-79 26 -02 08S -B -12 -12 -N8 
Harrogate .. 1098237 1607 52 04 26 -3R -14 35 L69 


Liverpool . 30348161 
Manchester ..71557387 
Middleton . 1002470 


2266 26 003 10 -08 -17 -12 -76 
2418 221 qo 
1572 -33 -04 -20 -28 07 -14 106 


Oldham .. 5720331 1968 "36 03 -il -18 -18 06 -02 
Rochdale .. 3545339 18-05 -30 01 08 -13 06 09 -67 
Salford .. 14719170 2505 286 03 -06 -10 12 09 -66 
Southport . 2174722. 1574 -41 -04 21 -13 -13 -15 107 


St. Helens .. 2484631 
. 12082152 


Stalybridge . 


25:53 722 03 -10 20 05 -17 -77 
32:84 -17 01 06 03 03 03 -33 


Stockport .. 4354564 2443 22 -0L -09 -15 06 -O7 60 
Stretford .. 2065951 1523 25 03 -17 09 -04 -10 -B8 
Wakefield .. 1185521 11:23 29 03 23 -96 93 9] 195 
Wallasey .. 2310063 18-91 -40 05 J0 œ -l0 20 109 
Warrington .. 2771961 1937 -26 -03 -10 -15 07 10 -7l 
Wigan . 3855302. 19:31]. 36 06 2 -18 07 P .11 


Engineer’s Analysis. 


In submitting this report the Borough Electrical Engineer 
pointed out that while the cost of coal per unit in Oldham 
appeared excessive, in comparing the figures with 
other towns, the conditions of working must be taken into 
Consideration Of the towns named Oldham, Chesterfield, 
Middleton and St. Helens are the only four where mechanical 
stokers are not in use. Undoubtedly mechanical stokers 
eflect a great saving in coal and wages. From the tests 
carried out in July asaving of 10°% on coal, the by use of 
mechanical stokers, was shown. In practice this saving 
could be, at least, maintained, if not exceeded. At Accring- 
ton, Ashton-under-Lyne, Burnley, Middleton, St. Helens, 
Wakefield, and Warrington, refuse destructors have been 
erected in connection with the electricitv works, and 
steam 1s obtained therefrom for generating electricity. 
This would reduce the coal consumption per unit very 
considerably. At all the towns, with the exception of Old- 
ham, Ashton-under- Lyne, Bolton, Harrogate, Wakefield, 
and Wallasey, storage batteries are 1n use. Where Buch 
batteries are installed, the engines can be shut down at 
times of light load, whilst in Oldham they are obliged 
to work at "legs — engines (one for lighting and one for 
traction) day and night. These are working very un- 
economically at times of light load, which increases the 
cost of coal per unit. Oldham originally had storage 
batteries in use at Rhodes Bank Works, but thev were 
discarded as they could then obtain steam from the 
destructor works at times of light load, and so the saving 
eflected bv their use was inconsiderable, and did not pay 
for the upkeep of the batteries. At that time also they 
were not supplving energy for traction purposes, and so 
the economies effected by the use of batteries were not 
dearly so great as they would be at the present time. 


Turbine Economies. 


At Halifax, Harrogate, Liverpool, Manchester, Salford, 
Stalybridge, Stockport and Warrington steam R 
are in use, and the economies effected in coal, oil, water 
and wages by the use of these turbines have been proved 
to be great. "The cost of oil, waste water, and stores in 
Oldham of 003d. per unit is an average of the towns 
mentioned. Where turbines are in use no cvlinder. oil 
at all is required. The average for wages in the towns 
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named is 0°133d. per unit, whilst the figure in Oldham 
is 0-/1d. per unit. If mechanical stokers and coal-handling 
plant were in use in Oldham this item would be considerably 
reduced. The figure under repairs of O'l8d. per unit in 
Oldham, against an average of 0:173d. per unit in the 
other towns. This figure of 0: 18d. per unit was exceptionally 
high in the year under review (1909-10) on account of (1) 
the very heavy repairs carried out during the year to the 
Climax boilers (these were thoroughly overhauled and a 
large number of tubes replaced), and (2) several items of 
extraordinary expenditure which were charged against 
repairs that were really capital charges, such as extensions 
to switchboard, re-tubing dryback ‘boilers, alterations to 
convevors, new traction meters, new valves, cable chamber 
for mains, ete. The expenditure on these items amount to 
£850. This figure alone accounts for 20°) of the total 
repairs. In the two previous years the figure for repairs 

was 0: 13d. per unit, which is considerablv be low the average. 
In rents, rates, and taxes Oldham stands the highest, with 
the exception of Wakefield. The percentage of rates and 
taxes to gross revenue is 9:62 against 4:33 and 1:41 in two 
other towns, and the amount of rates and taxes, per unit 
sold, in Oldham is O'17d., against 0-O5d. in Bury and 
003d. in other places. 


Extensions Recommended. 


From the figures given it was apparent, said the Electrical 
Engineer, that in Oldham they were working at considerable 
disadvantage as compared with other towns, having no 
mechanical stokers (during the year under review), bat- 
teries, distructors, or turbo-generators, and having to 
unload the coal by hand. The use of these appliances all 
tend to reduce the working costs, especially in coal and 
wages. The committee have already decided to instal a 
turbo-gencrator, and have had under consideration for a 
long time the question of installing mechanical stokers 
and coal handling plant. When these improvements take 
place they would reduce working expenses very con- 
siderably, and compare quite favourably with other towns. 
Another point to consider is the fact that for some years 
past the electricity department has not been credited 
with any interest either on money invested, or in hand 
at the bank as is the case in most other towns. This 
interest has been appropriated to the borough fund, and 
is really a contribution to the rates, although not appearing 
in the accounts. It has always been the policy of the com- 
mittee to pay for small items of expenditure out of revenue, 
where possible, instead of charging the same to capital or 
reserve. During 1909-10 they paid £200 for alterations 
to conveyors, 47 for cost of removal of plant from Rhodes 
Bank, and £123 for compensation out of revenue, in addition 
to the special items mentioned under repairs. The year 
under review was a very bad one for this department, 
owing chiefly to the lessened consumption of energy by 
the tramways department, the gross revenue from elec- 
tricity supplied being £2,213 less than in the previous vear. 


GERMANY. 


Electrification of Prussian State Railways— 1,000 
Miles of Single-Phase Track. 


The adoption by the Prussian House of Deputies of the 
proposal of the Minister of Public Works to spend a sum 
of £2,500,000 on the electrification of several important 
sections of the Prussian State Railways marks the be- 
ginning of a new era in the history of transport in this 
country. The svstem of electric traction on the seven- 
teen mile section of railway between Bitterfeld and Dessau 
has proved so encouraging and has been so favourably 
reported on by the expert advisers of the Public Works 
Department, that after exhaustive inquiries a very am 
bitious and far-reaching scheme has been determined upon, 
of which the grant of £2,500,000 now agreed to is to provide 
only for a first instalment. Within the current vear it is 
probable that a further credit for £5,000,000 will be asked 
for in order still further to extend the project. 


A Trial Trip. 


Before the House of Deputies passed the vote the Com- 
mittee of the House went to Bitterfeld at the invitation of 
the Minister of Public Works, had the working of the 
electrified section explained to them) inspected the electric 
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locomotive, and then went for a trial trip. They were 
carried to Dessau and back in the greatest comfort 
without jarring or jolting or shock of any kind, at a speed 
of exactly a mile a minute. They were subsequently given 
a demonstration of the facility with which an electric 
train can be brought to a standstill and the rapidity with 
which it attains high speed, thus permitting an accelera- 
tion of services impossible on a steam railroad. They 
returned delighted with their experience, and supported 
the Minister's proposals with great enthusiasm. 

At the outset the proposals of the Department met with 
strong opposition on the part of the Ministry of War, ‘on 
the ground that the State Railways serve very important 
strategic purposes and that an enemy had preater facilities 
for interrupting the tratlic of an electric railway than of 
a steam railway. The advisers of the Public Works Depart- 
ment were called into the consultation, and were able to 
set at rest the apprehensions of the War Office on this 
point, with the result that the opposition was uncon- 
ditionally withdrawn. 


Single-Phase to be Adopted. 


The proposals at present set forth by the Ministry of 
Public Works contemplate the electrification of nearly 
1,000 miles of single track, including sidings and supple- 
mentary lines at stations. In Silesia 560 miles of single 
track are to be electrified; but it is proposed to begin 
the work on the 81 miles between Leipzig and Magdeburg, 
the double-tracking on this section thus involving 162 miles 
of electrification. Of main line track about 360 miles are 
to be electrified, and the work is to be completed within 
two years. 

As in the case of the Dessau-Bitterfeld, the Blankenese- 
Ohlsdorf and the Oranienburg sections, the single-phase 
system is to be adopted, and the work is to be shared by 
the Allgemeine Electricitàts Gesellshaft, the Siemens- 
Schuckert-Werke and the Oerlikon Company, and Messrs. 
Brown, Boveri & Company will be asked to tender for 
some of the locomotion units. On three of the sections 
named the voltage is 6,000 with a frequency of 25 evcles, 
but on the Dessau-Bitterfeld section the voltage is 10,000, 
with a freuqenev of 15. The three A. E. G. locomotion 
units on the last-named section have a capacity of 1,000, 
950 and 800 h.p. per motor, and the four Siemens loco- 

mot.ves a capacity of 1,250, 1,800, 1,100 and 800 h.p. 
respectively. For trunk line service the standard electric 
locomotion is to carry single- -phase motors having a rating 
of 1,800 h.p. at 207 r.p.m., giving a maximum “speed of 
74 miles per hour. 


Electricity for the Holy Land. 


A writer in the German Press, Herr P. Simon, has made 
a bold proposition for supplying electricity to Palestine. 
He suggests that a canal should be cut from the Mediter- 
ranean Sea to the Dead Sea. The canal need not be more 
than 50 miles long, passing about six miles south of Jaffa, 
close bv Jerusalem, and into the north end of the Dead Sea. 
The fall would be lin 200, and would give sufficient power 
to light Palestine from end to end. Herr Simon puts the 
cost of construction at one million sterling, and the running 
expenses £3 per h.p. hour per annum. 


German Enterprise in Denmark. 


The officials of the State railwavs of Denmark are 
considering a project for electrifving the system generallv, 
and especially the lines in and near Copenhagen. The 
opinion and advice of Herr S. A. Faber, of Berlin, have been 
sought for devising the scheme, and it is also proposed 
that the equipment shall be supplied by German firms. 


Efficiency of Electric Lamps. 


Dr. Lumbach, of Gottingen, has contributed. an inter- 
esting article to the E. T. Z. , on the subject of the efliciency 
of electric lamps. The article tends to show that the energy 
converted into light never exceeds about 0°, of the energy 
generated to produce it. An illustrative table gives par- 
ticulars of carbon. filament lamps of various inakes and 
also describes the different tvpes of Nernst, tantalum and 
Osram lamps. 

The C. Lorenz Aktiengesellschaft is paving a 20% 
dividend for 1910, as against 16°, for 1909. "The 
capital is 1,400,000 marks. 
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The Deutsche Kabelwerke, of Berlin, is paving 8°% for 
1910, as against 7°% for 1909. The net profit rose from 
356,857 to 3,973,838 marks. 

Several of the small street lines in Germany have recently 
declared dividends of from 5 to 102%. 

Among the latest German company registrations is 
that of the Gesellschaft fur Elektro Osmose, G.m.b.H. The 
idea is to exploit the osmotic and anti-osmotic processes 
of Count Botho von Schwerin. Patents applied. for and 
to be applied for concern the dewatering of colloidal 
bodies, the separation of precipitates from suspension, and 
especially the purification of kaolin, clays, and mineral 
pigments, and the cleaning of decanted waters ; and the 
development of a process depending on an electro-osmotic 
principle for generating electric current and for making 
highly resistant diaphragms. The company has been 
registered with a capital of £20,000, and the managers 
are Count Botho von Schwerin and Engineer Hans Illig. 


UNITED STATES. 


Great Electrification Schemes—The Boston Plans—A 
New Induction Meter. 


Within four vears from now, if the plans of the New York, 
New Haven and Hartford Railroad are adopted—as there 
is every sign that they will—a great scheme of railroad 
electrification will have been carried into effect. The project. 
contemplates at the first stage, the acquisition by the Boston 
and Maine and the New Haven railroads of the Boston, 
Revere Beach and Lynn and the acquisition by the New 
Haven of the Boston and Providence ; the construction 
of a tunnel, to be known as the “ Boston Tunnel," under 
the harbour from a point between the South station and the 
Back Bav station to East. Boston, and the establishment of 
a through electric service from Readville on the south to 
Beverly on the north. Vice-President Byrne, in outlining 
his proposals before the Committee on Railroads, pointed 
out that logically the great trunk line route for one of the 
most intensely developed traffic areas in the United States 
runs north- easterly from New York along the shore of 
Long Island Sound, traverses Rhode Island and south- 
eastern Massachusetts, passes through the heart of Boston, 
and thence proceeds onward through Lynn, Salem, Beverly, 
Newburyport and Portsmouth to Portland and bevond. 
All the wav this is the line of the lowest grades and the 
greatest population, conditions which invite the highest 
type of transportation development. By means of the 
Boston Tunnel the several other lines entering on the north 
can share the benefits of direct connection with the great 
longitudinal routes. Along the eastern New England. sea- 
board lie two great regions of dense population and intense 
industrial development. One centres about Narragansett 
Bay ; the other, and the greater, about Massachusetts Bav. 
These two huge industrial districts together forin the great 
eastern New England belt of intensive manufacturing and 
commercial development, and the transportation axis of 
this belt is coincident with the main line between Providence 
and Boston. 


Facilitation of Export Traffic. 


Mr. Byrne also pointed out that by taking over the 
Revere Beach road and making rail connection with the 
piers in East Boston, the great export traffic from the West 
and the Canadian North-west is given opportunity for 
unobstructed access to the dock system, which is capable 
of enormous expansion. The marine terminals of the Boston 
and Maine are so limited that room for expansion must be 
provided. East Boston will offer, with this tunnel con- 
nection, exceptionally good facilities for «cean traflic from 
all the railroads entering Boston, and the contemplated 
tunnel under the harbour, available for freight as well as 
for passenger service, has also a bearing upon the develop- 
ment of the Commonwealth’s water front at South Boston 
as well as East Boston. " The task," he added, " of steam 
line electrification for metropolitan Boston goes far bevond 
anvthing that might be looked for in a stric tly metropolitan 
scheme of electrification. The entire task would be taken 
in hand all of a piece, so that with the finishing of the tunnel 
under the harbour there would also be completed. the 
electrification of the Revere Beach property, including the 
Winthrop loop ; the newly restored line of the, Boston and 
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Maine from Revere Junction into East Boston, its con- 
nection with the tunnel and its electrification to Lynn ; the 
work of adapting the lower level of the South station to the 
requirements of this service and the electrification of at 
least two tracks of the Providence line as far as Read ville."' 


New Induction Watt-Hour Meter. 


An improved form of induction watt-hour meter, which 
is being placed 'on the market by the Sangame Electric 
Company, of Springfield, Illinois, presents some noteworthy 
features. The moving element consists of a very light 
aluminium dise mounted on a short shaft and rendered 
sufficiently rigid to withstand blows or short-circuits. The 
upper pivot is made of highly-tempered steel wire, of such 
diameter to be quite flexible in the length between the top 
of the shaft and the bearing in which it rotates. This guide 
ring, which has its bearing hole burnished, has a long brass 
sleeve closely surrounding the upper pivot of the spindle, 
so that any blow against the moving svstem, caused by 
accident or short-circuit, will slightly deflect the shaft until 
the steel pivot touches against the side of the shell. The 
lower pivot arrangement, which is entirely new, consists 
of a hardened polished steel-wire tip, having both ends 
rounded and polished. This tip slips, friction-tight, into a 
hole drilled in the lower end of the brass shaft split so as to 
compress on and firmly hold the pivot. When one end of 
the pivot has become worn or injured, it can be easily 
withdrawn, reversed, and when pushed in gives an entirely 
new pivot on the other end. The lower bearing differs 
entirely from that used in any previous forms of induction 
meters, consisting of a ring stone and end stone of high- 
grade sapphire instead of the usual cup jewel used in other 
meters. Then, again, if the shunt or potential coil breaks 
down or burns out, replacement is easily made, the entire 
shunt magnet with its coil being held to the base by two 
dowel pins and four screws, enabling removal as a unit. A 
new core and coil may thus be substituted without removing 
and replacing laminations, as is ordinarily necessary. The 
laminated core has onlv a single air gap, in which the disc 
rotates, insuring perfect uniformity and eliminating 
magnetic leakage. ‘The laminations forming the core are 
laced into the shunt coil, and then subjected to enormous 
hydraulic pressure, the rivets being set at the same time, 
so that the whole forms a compact non-vibrating unit. The 
series coils are mounted on a laminated-iron structure 
having a laminated return plate forming an air gap in which 
the disc rotates. The design of the curved magnetic return 
plate, with laminations placed edgewise to the field below, 
gives a maximum radius of action for both the series and 
shunt fields. The gap of the shunt field projects in between 
series magnet poles, the return plate curving so as to clear 
the shunt magnet. Full-load adjustment is effected by 
simply raising or lowering a micrometer-supported magnetic 
disc shunt. in proximity to the permanent magnet. 


Vector Diagrams Again. 


The Vector diagram difficulty, and especially the papers 
read recently before the American Institute of Electrical 
Engineers (ELECTRICAL ENGINEER, page 323), have drawn 
from Dr. C. P. Steinmetz some characteristic criticisms. 
Writing to the ** Electrical World " of this citv, Dr. Stein- 
metz observes that it is regrettable that two different 
representations of alternating vectors exist, of which the 
one appears like the mirror image of the other. The difficulty 
extends to the symbolic representation of the vectors, as in 
the one, the time diagram, inducti-e impedance is repre- 
sented bv Z LlLq.ao— jr, and in the other, the crank diagram, 
bv Z -r-Fjr. While it would be very desirable to reach 
an agreement on vector notation, Dr. Steinmetz thinks this 
does not seem feasible owing to the apparent impossibilty 
of getting an intelligent decision on the subject. Manv of the 
men who discuss the subject and write on it are familiar, he 
declares, with one representation only and never have taken 
the trouble to understand the other representation, but, 
since it appears like the image of the notation familiar to 
them, merely assume it to be rotation in opposite direc’ ion 
and then, Don Quixote-like, attack a creation of their 
imagination. All the briefs written on the matter do not 
seem to change the condition, since they do not seem to be 
read. It appears hardly fair and reascnable to accept the 
judgment of somebody on a subject which he has not taken 
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the trouble to understand. An illustration hereof is the title 
of the Institute discussion on * Vector Rotation,” though 
it is not a question of rotation at all, as both methods rotate 
in the same direction, counter-clock wise, but a question of 
notation—that is, of the meaning of the vector. “If.” says 
Dr. Steinmetz, “ the difference in the two representations 
were merely the difference in the direction of rotation, the 
symbolic representation would be the same. Since + 7 
mathematically represents an angle 90? behind + 1, + 7 
in the crank diagram represents a vector which 1s 90° ahead 
in rotation, or leading the vector + 1, regardless of whether 
the direction of rotation is counter-clock wise or clockwise, 
and in the same diagram + 7 represents a vector of a phase 
which is 90? later in time than + 1; that is, lags hv 90°, 
regardless, again, whether the rotation is clockwise or 
counter-clockwise. The mere fact that the symbolic 
denotations of the two representations are different will 
make it evident to anvbodv who will spend a few minutes 
to understand their meaning that the difference is not a mere 
difference in the direction of rotation, but a difference in the 
meaning of the vector. In my opinion, the question 1s 
whether we should have one vector representation or two 
different forms of vector representations. Both the crank 
diagram and the time diagram represent sine waves about 
equally well. The crank diagram, however, is limited to the 
representation of sine waves, while the time diagram, which 
is nothing but the standard system of polar co-ordinates of 
analytic geometry, can also represent complex waves and 
even non-periodic phenomena as they exist in alternating 
current circuits as electrical transients. As long as the 
electrical engineer shall have to deal with distorted waves 
and with electrical transients, in their graphic representa- 
‘ions the polar co-ordinates—that is, the time diagram— 
will of necessity be used, and the question thus is whether 
the same diagram should also be used for sine waves or 
whether in the crank diagram the students shall be made to 
learn a second form of representation." 


OXYBENZYLMETHYLENGLYCOLANHYDRID. 


A new and apparently very effective insulating material 
which has been produced by Dr. L. H. Baekeland, after 
a remarkable series of experiments, is described by Mr. 
Alfred Williams in a note in the “ Electrical World." The 
new synthetic substance is known as “ Bakelite," but its 
chemical name is oxybenzylmethvlenglycolanhydrid. This 
IS an organic substance which may be applied as a liquid 
or used as a solid. As a fluid, even when cold, it penetrates 
wood and other porous material with the ease of water, 
and then in the presence of a catalytic agent it '* freezes ” 
under the action of heat to a compound that is insoluble 
and infusible. Thus treated soft poplar, basswood, etc., 
become harder than ebony. From its fluid state a simple 
act of polymerization—thit is, molecular rearrangement 
under heat and pressure—converts bakclite into a hard, 
insoluble material of great strength, known as “ Bakelite 
C." In this form it is unaffected by water, high-pressure 
steam solvents, oils and almost all chemicals. Heat neither 
melts nor softens it ; its destruction necessitates a rela- . 
tively high temperature. Applied superficially liquid 
bakelite serves as an organic enamel of great hardness, 
more resistant to physical and chemical influence than 
the most expensive Japanese or Chinese lacquers. As a 
binding agent, compounded with asbestos, sawdust, wood 
pulp or like materials, it can be moulded accurately into 
articles of great strength, impervious to atmospheric or 
other influences. 


OBITUARY. 


We have to record with regret the death at Bournemouth 
of Mr. J. Hardie McLean, manager and engineer of the 
Midland Electric Corporation for Power Distribution, Ltd., 
at the early age of 44. After leaving Belfast in 1888, where 
he was apprenticed to Mr. Greenhill, he became associated 
with Mr. Ferranti's stiff at the Grosvernor Callerv and 
Deptford stations; was manager of the Oxford Electric 
Company, where he put down the Oxford system," and later 
partner in the old-established firm of W. Lucy & Company, 
Oxford, from which he took up the appointment he held 
at his death. 
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The Advantages of f Bulk Supply and Overhead Transmission. 


By W. B. WOODHOUSE. 
(Engineer to the Yorkshire Electric Power Company.) 


At a meeting of the Yorkshire Local Section of the 
Institute of Electrical Engineers at Leeds University, on 
Wednesday, April 5, Mr. W. B. Woodhouse read a paper 
on this subject, of which the following is an abstract. 

The present age 1s one of rapid and wonderful engineering 
developments, but when its history comes to be written the 
development of the use of electricity will undoubtedly be 
considered the most important. E lectric light, at first 
considered to be a luxury for the rich, 15 now steadily dis- 
placing gas in mansion and cottage alike. Electric power, 
in its early davs costly and unsatisfactorv, has by the de- 
vecopment of publie supply become the most reliable, 
convenient and cheapest form of power for the majority of 
industries and its use is extending at an enormous rate. 
Electric heating and cooking is in a state of rapid develop- 
ment and a further cheapening in cost, coupled with 
improvements in the apparatus used, is to be confidently 
anticipated. 

Electricity is in fact taking the place of coal as the 
' handinaiden to all industries.” Though coal is the source 
of power in the first instance the use of coal in individual 
factories and houses is being replaced by its scientific use 
in large electric power stations with a consequent. saving 
in cost. At the present date nearly £60,000,000 of capital 
is invested in electric supplv in this country. 

The history of the electric industry covers a period of 
some 30 years. In 1882 the first Electric Lighting Act was 
passed and its effect on the industry was disastrous for 
although 70 Electric Lighting Orders were granted in 1883 
under the conditions of this Act, vet nearly all were after- 
wards revoked and in 1888 only seven supply undertakings 
were in operation. The Act contained three clauses which 
were objectionable in a greater or less degree. The first 
gave the Local Authority a veto on any application for a 
Provisional Order and this veto was in manv cases used as a 
means of extortion from the promoters ; the trafficking in 
Provisional Orders had at a later date to be suppressed. hy 
the Board of Trade. The second gave the Local Authority 
a veto on the use of overhead wires. The third gave the 
Local Authority the power to purchase a company's under- 
taking at the end of 21 vears at practicallv break up valuc. 
The effect of this clause so seriously interfered with the 
obtaining of capital that in 1888 an Amending Act was 
passed extending the period to 42 years. 

As the success of the larger undertakings became apparent 
Orders were taken out for smaller and more thinly populated 
districts. The realisation. that there was an economical 
minimum to the size of an undertaking came Jater when 
manv of the small r undertakings proved unsuccessful. The 
disadvantages of a small area were not immediately obvious 
in denselv populated districts, but the use of electricity for 
liynting soon became accompanied by its use for tramways 
and for power generally, and the vital effect of output on 
the cost of production came to be realised. A large output 
means low costs, but to obtain this large output it 1s 
necessary to supply over large areas. This was the under- 
Iving reason for the next development in legislation, namely 
the granting of Electric Power Acts under which companies 
were granted powers to supply over wide areas. A Joint 
Committee of the two Houses of Parhament under the 
presidency of Lord Cross sat in 1898, and their recom- 
mendations were so strongly in favour of supply on a large 
scale that in 1900, 1901 and 1902 Power Acts were passed 
for all the important industrial counties in England. The 
Yorkshire Electric Power Act of 1901 gave the company 
powers to supply over an area of 1,800 square miles in the 
West Riding. 

Unfortunately for the country as a whole the recom- 
mendations of Lord Cross’s Committee did not appeal to 
many Local Authorities, who set themselves to oppose the 
passing of the Power Acts, or to endeavour to have their 
district cut out from its operations. 


The result was that | 


many of the Acts which were passed contained unnecessarily 
restrictive clauses fettering the natural development of the 
sound economic principle that centralisation was beneficial. 
In some cases the restrictions. were so serious that no 
development has taken place. 

Despite these restrictions, however, a number of Power 
Companies have developed their supply in such à manner 
that the cost of electric power in the last 10 years has been 
more than halved and a publie supply has been made 
available for purposes formerly undreamt of. ` 

CHEAP ELECTRICITY. 

Fortunately we learn by our mistakes, and the steady 
tendency now is for local authorities holding Provisional 
Orders either to transfer their powers to a company taking 
& bulk supply from the Power Company or themselves to 
take the supply. . 

As the capital expenditure on small undertakings is about 
equally divided between generating machinery and mains 
it is obvious that if a generating station can be avoided, as 
bv taking a bulk supply, the expenditure and the risk 1s 
immediately halved. But the generating machinery has to 
be provided by the Power Company and it is necessary to 
consider what are the advantages possessed by them which 
permit. of a cheaper supply being purchased in bulk. The 
advantages are threefold. The machinery used in the larger 
power station costs less per horse-power; for example a 
station of 100 h.p. will cost £2,000 ; a station of 10,000 h.p. 
will cost £100,000 ; that is to say, just half as much per 
horse-power. as the smaller station. The machinery is more 
efficient and costs less to maintain. The coal consumption 
in the lirge stations is considerably lower than in the small 
ones. The cost of attendance is also reduced. It may be 
safely said that the cost of production in a station of 
10.000 h.p. will be less than one-third of that in a small 
station. The third advantage is that the machinerv is 
better emploved due to the use of current bv so many 
varied industries, 

OVERHEAD MAINS. 

An analysis of the results of supplying electric light bv 
means of underground mains in a number of small under- 
takings shows that for lighting alone there is a yearly sale 
of 10 units of electricity for every £ of capital spent in 
mains. In other words, to obtain 84°, return on the capital 
a profit of 2d. per unit must be earned. It is clear then that 
anv reduction in the cost of distributing mains will have an 
important effect on the cost of electricity. 

In a rural or agricultural district the needs for electricity 
mav be divided under three main heads :—Xtreet lighting 
in the town: cottage and house lighting ; power supply to 
farmhouses. In such districts as these electricity supply can 
onlv be given at a cheap rate by the use of overhead mains. 
In large towns the use of electricity for lighting and power 
is so great that the demand is concentrated on a short length 
of mains, and underground cables, taough much more 
costly, may be used, but where street lamps are far apart, 
where houses are scattered and small in size, the cost of 
underground mains becomes too serious to consider. 

The comparative cost of underground and overhead wires 
will vary with the nature of the district, but an estimate of 
the cost of lighting a village street one mile long may be of 


interest. It is assumed that the maximum deniid will not 
exceed 20 kw., and a 49, pressure variation 1s allowed for. 
OVERHEAD WIRES, £ s. d. 
Cost of Mains per mile, using wooden poles.. 200 0 0 
Cost of House Service (e: ich) and Meters — .. 310 0 
Cost of Street Lamp... 2.50 

Extra cost of Switching Wire. to Licht and 
Extinguish Street Lamps per mile Ls 19 0 O0 

ToraL— 

Mains... pa £200 

40 Services m t4 140 

36 Street Lamps 100 

£440 
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UNDERGROUND MAINS. . “ B "—Two 38 watt lamps in Lantern. 

Mains - m - T T £370 s. d. 
40 Services at £5 .. E x 24 200 Current m .. ]7 6 
36 Street Lamps  .. "n id T 150 Cleaning and Renewals " - 8 0 
Switching Cable .. "n Nu 7 40 Maintenance m ace Es 1 3 
— Interest at 694 ini pi T 6 0 

£160 
32 9 


That is to say underground mains would cost 75°% more, 
or to regard the matter another way, current could be 
supplied for private lighting at one penny per unit less if 
overhead wires are used. 

The use of overhead wires in other countries is much 
more general than in England, and if electricity is ever to 
be sold at as cheap a price as engineers hope, overhead 
wires must be used except in the centre of towns. The 
use of overhead wires has been hindered by the legislative 
restrictions mentioned above, but the issue is plain, cheap 
electricity can be supphed in country districts if such 
wires are used, it cannot otherwise. 

High pressure overhead transmission lines run across 
country are used by practically all the electric power 
companies and some hundreds of miles of such lines are 
at present in operation. The Yorkshire Electric Power 
Company has over 90 miles of such lines in use. In 
America and on the Continent overhead lines are used to 
convey large amounts of power over hundreds of miles 
and the pressure of working and the distance over which 
power is transmitted in this country are small in pro- 
portion. Low pressure wires for street hghting are used in 
a number of towns. In Leeds the street lighting is carried 
out by means of overhead wires in many of the principal 
streets. In Barnsley a recent extension of street lighting 
of a neat and excellent design has been made overhead. 
In Honley both street and private lighting is carried out 
by overhead wires; in Whitwood the same plan is being 
adopted. 

STREET LIGHTING. 


The electric lighting of country roads has many advan- 
tages over gas lighting. Freedom from disturbance or 
flickering due to wind, rain or frost, better distribution of 
light- between lamps and therefore more satisfactory 
illumination and lessened cost are among them. As an 
example of street lighting carried out by The Yorkshire 
Electric Power Company that of Horsforth may be men- 
tioned. The contract for hghting included the provision 
of the necessary mains, the conversion of existing gas 
lamps, lighting, cleaning and extinguishing for £2 per 
lamp per annum. Photometric tests of the illumination 
from these lamps, as compared to neighbouring gas lamps, 
showed the following :— 

Electrie Lamp .. as .. 81 candle power 
Single Incandescent Gas (New) — 68 " 

» » ? (Old) 39 » 
Flat Flame Gas ee .. 38 


The electric lamps are lighted and extinguished auto- 
matically in groups by means of time switches. 

Since the hghting has commenced the Company has, at 
the Council's request, converted a number of additional 
lamps. The Mirfield Council, who are taking a bulk supply 
from the Power Company, have converted a number of 
street lamps to electric lighting on similar lines to those 
at Horsforth. The number is still growing. The Whit- 
wood Council, who are taking a bulk supply from the 
Power Company, are converting all their street lamps to 
electric highting—230 lamps in all. The supply will be given 
by means of overhead wires. 

As an example of the cost of equipping electric street 
lamps two typical cases may be quoted. 


Cost or Street LIGHTING. 


* A "—Each fantern fitted with one 35 watt lamp 


lighted for 2,000 hours a year. 
s. d. 
Current at 11 pence per unit 8 9 
Cleaning and Lamp Renewals 5 6 
Maintenanee of Lanterns and Wires | 3 
Interest on Expenditure at 6" .. 90. 9 
21 3 


ELECTRICITY ON THE FARM. 

The use of electricity on farms is steadily increasing. 
Apart from the saving in cost the greatest advantage to 
the farmer is the fact that power is available whenever 
needed, and when thrashing is to be done there is no delay 
such as frequently happens when a portable engine is re- 
quired. Electric power may be tapped from an overhead 
line at any convenient point; the electric motor may be 
mounted on a farm wagon and set to drive a thrashing 
machine, a turnip or hay chopper, a pump, or any of the 
many purposes for which power, is required on a farm. 
Light and power are both obtainable from the same wires 
and the farm house and buildings may be well and cheaply 
lighted. The small first cost of equipment, the general 
simplicity and ease of operation and the small cost of up- 
keep are all important advantages while the use of electric 
light in barns and buildings reduces fire risk to the lowest 
level. Where the need for power is small or infrequent a 
joint arrangement. between neighbouring farmers may be 
made to fix a motor at some convenient centre available 
for all in turn. 

COTTAGE LIGHTING. 

The healthiness and cleanliness of electric light is no- 
where more apparent than in cottages, where roofs are often 
low and rooms are small. In a number of cases the Power 
Company's supply has been used for cottage lighting, an 
inclusive charge per week being made for the supply of 
current and lamps ; there being no restriction on the hours 
of lighting. In one such case a group of 14 cottages is 
supplied, each cottage being lighted by two 60 watt lamps 
and two 120 watt lamps. The annual consumption of current 
per cottage is 160 units. The current consumption is very 
large on account of the use of carbon lamps. The same 
illumination from metal lamps would reduce the con- 
sumption to 54 units per annum, or 18s. per annum at 4d. 
per unit. In another case a group of 12 cottages are lighted 
each by three 16 c.p. tantalum lamps at an annual cost 
of 15s. ld. Six other cottages each lighted with four 
60 watt lamps use an average of 78 units per annum, 
costing 6d. a weck at a price of 4d. per unit. 

Finally some mention must be made of the effect of the 
use ot electric power and electric light on the reduction of 
the smoke nuisance. The harmful effect of smoke from a 
big town extends for many miles around about. It destroys 
crops, it hides the sun and its effect on health is seriously 
harmful. The use of electric power is the only real solu- 
tion of the problem, and anything done to help its 
extension Is a step towards healthier and brighter days. 


At a meeting of the Manchester Association of Students 
of the Institution of Civil. Engineers recently a paper 
was read by Mr. P. F. Maybury on “Electric Crants.”’ 
These machines, he said, are of great and i increasing value 
to every engineer and their design involves the solution of 
many problems in constructional, mechanical, and electrical 
engineering. The British engineer was not the first, Mr. 
Mavbury explained, successfully to apply the electric 
drive to power cranes. The French had examples in use as 
early as 1883, and the Swiss were earlv users of them. 
Practically all up-to-date shops in the United States had 
adopted the electric drive by 1893, while the British en- 
gineer still preferred to keep to his rope and shaft driven 
cranes, which were then perhaps more reliable if less 
efficient. To-day, however, it was generally recognised that. 
electric cranes should be used in all cases where heavy 
or bulkv articles had to be handled economically and with 
despatch. 


Plans have been completed for the erection of two steel 
and wooden towers 125 ft. high on the roof of the Wana- 
maker store at Broadway and Ninth-street, New York. 
The towers are to be used for a wireless telegraph station, 
which will communicate with a similar station connected 
with the Wanamaker/store, in, Philadelphia. 
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CHEAP ELECTRICITY. 


We print elsewhere in to-day’s issue an abstract of a paper, 
read on Wednesday before the Yorkshire Local Section 
of the Institution of Electrical Engineers, by Mr. W. B. 
Woodhouse, which covers many interesting aspects, and 
perhaps, too, some controversial points, in connection with 
the development of cheap electric supply. Mr. Woodhouse, 
as engineer of the Yorkshire Electric Power Company, 
necessarily takes the view of the large producer, but it 
must be admitted that he puts forward some very cogent 
arguments in favour of bulk supplv. He shows how, by 
means of larger stations, the cost of generating electricity 
has been reduced bv fullv fifty per cent within the last ten 
years, While a station of 100 h.p. will cost £2,000, a station 
of 10,000 h.p., he urges, will cost £100,000, or just half as 
much per horse-power as the smaller station. At the same 
time the machinery is more efficient and costs less to 
maintain; coal consumption 1s proportionatley lower and 
the cost of attendance is reduced ; with the final result 
that the cost of production in a station of 10,000 h.p. is 
put by Mr. Woodhouse at less than one-third of that in 
a small station. Then, of course, where many industries 
are taking current, the machinery 1s better emploved, 
the load is equalised, and the cost of supply cheapened in 
proportion. If the use of electricity for lighting be averaged 
at two hours per day throughout the year, it 1s obvious 
that the machinery for its production has long periods of 
non-productiveness and the staff is more or less idle, con- 
ditions which in the nature of things add to the cost of 
the supply to the consumer. This, of course, is not to say 
that there should be no small stations, nor that no sm ill 
station can be economically run. It is, in fact, all a question 
of management. The use of turbines and mechanical 
stokers, for instance, may make all the difference between 
a loss and a profit. Then again there are many districts 
where it 1s impossible, by reason of local conditions, to 
utilise the slack hours in the supply of power for traction 
or for industrial purposes, and in these cases ‘it often 
happens that even the most careful management will not 
make a lighting undertaking prosperous except at the 
cost of the consumer. Moreover, it has to be remembered 
that in the country large power stations are of quite 
modern growth and as yet are few and far between. Mean- 
while the engineer of the small station must do the best 
he can; and on the whole it may be said that he is doing 
exceedingly well in view of the conditions under which he 
sometimes has to work. 

, lt is unfortunate that the legitimate extension of an 
industry fraught with such far-reaching benefits to mankind 
should have been checked at the outset by ill-considered 
levislation. Lord Cross's Committee of 1898 did much to 
remedy the effect of these earlier restrictions, but;it was 
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practically not until nine years ago that it was possible 
to give free play to those developments which had been 
foreseen nearly twenty years earlier, and even now the 
industry is shackled to some extent by restrictions which 
are not only unnecessary but illogical, and entirely without 
precedent in the case of anv other commercial enterprise. 
The clause in the Act of 1882, giving local authorities a 
veto on the use of overhead wires, had a very disastrous 
eflect on the extension of electrical supply, and although 
changing conditions have helped to clear the way a good 
deal, premature prejudices cling tightly and we still hear 
at intervals of the “© danger " of this form of transmission. 
We hear less, it is true, of the argument that overhead 
wires are unsightly, now that there has been so wonderful 
an extension of the trollev system of tramway traction ; 
but in any circumstances it was a poor weapon to use 
against electrical developments in view of the network of 
far more unsightly telegraph wires running all over the 
country. With regard to the alleged danger of overhead 
transmission wLes, the argument, as Mr. Woodhouse 
points out in the paper referred to, 1s based on an im- 
perfect knowledge of the facts. Overhead wires can onlv 
be erectcd in this country under regulations of the Board 
of Trade of a character so strict that the Board's approval 
is an effective guarantee ¢gainst any risk. In no country 
in the world, in fact, 1s overhead wire construction carried 
out in so safe and substantial a manner as in England. 
And the overhead wire is an essential condition of cheap 
electricity whether for lighting or for power. Mr. Wood- 
house puts the cost of underground mains at seventv-four 
per cent. more than that of overhead wires, which we 
should say is a conservative estimate. Even on this basis, 
however, it means a very material increase in the cost of 
electricity per unit. 

We have a striking illustration of the velue of the over- 
head wire in the applications of electricity to farm work. 
In the United States and Canada, where natural and 
physical conditions operate in favour of overhead trans- 
miss.on, there have been enormous developments in this 
direction ; but even in this countrv, slow as we are to take 
to new ideas, the use of electricity for farm work 1s making 
steady progress. The farmer is realising that if there is 
an overhead wire anywhere within. practicable distance, 
he can tap the power for his threshing machine, and other 
appliances, at a cost infinitely less than that involved by 
the use of a portable engine, while at the same time he 
can light his house and his farm buildings at a cheap rate 
and without risk of fire. For his farm work all he needs 
is an electric motor mounted on a wagon, and this he can 
procure at a fraction of the outlay for a steam engine, 
both in the matter of first cost and of maintenance, while 
n ease, safety and simplicity of operation, there 15, of course, 
no comparison between the two sources of power. 

Apart from this mechanical work, there are also, as we 
have heen hearing from Professor J. H. Priestley at the 
Farmers’ Club this week, infinite possibilities in the use of 
electricity in the cultivation of crops. He showed how 
growth was accelerated, without injury to the health of 
the plant, by the use of small electric currents running 
through the soil, as in the work of Spesclnew, and oi 
Rawson and Le Baron; by the use of atmospheric elec- 
tricity collected by tall conductors equivalent to hghtning 
rods, and either connected with a svstem of underground 
wires—the Gecmagnetifere svstem—or discharged by a 
system of points into the air just above the crop, as in 
Bertholon's experiments ; by the discharge of high-tension 
electricity from a network of overhead wires charged eithr 
by an influence of friction electrical machine, as in Lem- 
stron's experiments, or by an induction coil connected 
through the Ledge valves with the overhead system of 
wires, as in J. E. Newman's experimon:s; and, finally, 
by the use of electric light, as in Siemens! and in Thwaites’ 
experiments, and in those of Miss Dudgeon, of Dumfries, 
with the Coopor-Hewitt mrcury vapour lamp. That the 
influence of electricity on farm crops is far from being a 
matter of mere theory or speculation is shown by the 
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Evesham experiments in which a field of Red Fife and 
White Queen wheat yielded 41:4 bushels to the acre under 
electrification, as against 32 bushels non-electrified, and 
a field of Square Head gave 32:5 bushels electrified, as 
compared with 26°15 bushels non-electrified ; mangold 
showed an increase of eighteen per cent. under electri- 
fication, and potatoes also increased amazingly. As the 
apparatus 1s by no means costly, and, once installed, can 
be managed by a boy, there should be an immense field 
for electrical development in this direction. But the essen- 
tial point is that the supply must be cheap, and thus we 
get round again to the main point of Mr. Woodhouse’s 


paper. 
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The 


of Electrical 


—— 


The National Electrical Manufacturers Association (In- 
corporated) has arranged for a meeting to be held on 
Tuesday, April 25, at 8 p.m., when a paper will be read by 
Mr. L. Joseph, on “ Foreign Compared with Home In- 
dustrial Finance." The meeting will probably take place 
at the Institution of Electrical Engineers. Mr. Joseph has 
made this subject his special study, and has the great 
alvantage of being connected with the banking interest 
as well as having had experience in financial journalism. 
tle has studied the question more particularly in the United 
States and Germany, as well as in other countries on the 
Continent. 


THE ELECTRICAL 


ENGINEER, 


TOIL 


APRIL 7, 


Technical Problems and their Solution. 


Questions and Answers by Practical Men. 


RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, avd electrical engineering work 
generally. 

—Qurstions.— For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

ANSWERS.—-A fee of 10s. will be paid for the best answer, 
and 5s. for the next best. Replies should reach the office within 
seven days of the appearance of the questions. 


QUESTIONS. 


Question No. 1247.—What is the effect produced by skewing 
the slots of a slip-ring induction motor? Can the 
starting torque be increased by this means ? If a motor 
had originally a wound rotor and was started by 
cutting out resistance in circuit with rotor, what would 
be the effect on running capabilities, current taken, 
etc., by putting in a short-circuited rotor having 
straight or skewed slots and dispensing with the slip- 
rings {—* WaAL." 

Question. No. 1248.—Describe the method of obtaining the 
efficiency of a three-phase induction motor from light 
load tests. What other tests are usually made in 
commercial] working ?—' T. B." 


Question No. 1249.— Consider the necessity for automatic 
signalling on railways and the advantages of electric 
over other methods. Indicate the trend of modern 
design in electric systems, and consider the relative 
merits of pure electric and electro-pneumatic systems. 
To what extent is automatic signalling practicable, 
necessary and beneficial on tramways and light 
railways ?—“ L. C." 

Question No. 1250.—Give formule and data with reference 
to oil-immersed resistances, stating increased capacity 
due to immersion, and also their behaviour under 
alternating and under direct currents.—" D. C. O.” 


ANSWERS. 


Gas Engine Atmosphere and Electrical Machinery. 


Question No. 1246.—Has the atmosphere of a gas engine 
house any deletorious effect on the insulation or other 
parts of electric generators installed therein. If so, 
what are the primary causes and what is the remedy ? 
Are the effects the same with different varieties of 
gas, such as suction and town gas ?—'' C. B." 


Reply to Question No. 1246 (awarded 10s.).--Speaking 
from long experience, the writer is of the opinion that there 
is practically no danger to be apprehended with regard to 
effects on electrical machinery from the use of gas engines. 

That the atmospheric condition of a badly ventilated 
power house where the prime movers are driven by gas 
is Objectionable, is a matter of common experience ; it, 
however, by no means follows as a consequence that while 
the air is rendered unpleasant to our senses it is injurious 
to the machinery. It will be noticed that where gas engines 
are employed, switchboard, fittings, windows, ete., pet 
very dirty and ‘appear covered with a filmy deposit, that 
is certainly not beautifying, but this deposit does not 
seem to be detrimental except from the view of appearance. 
Lacquered articles suffer verv little, and so far as the writer 
has been able to ascertain, insulating material in connec- 
tion with machines, apparatus and fittings are practically 
unaffected. As a matter of fact, the results of tests on 
machines for * insulation " have been more satisfactory 
with the prime movers driven by gas than with steam 


engines. One cause of dirt in the engine room is due to 
lubricants, and although the higher temperature of gas 
engines is against them in this respect, the fault is not 
entirely absent with steam engines. Against this is the 
great advantage possessed by gas engines over steam 
engines in that the engine room can be kept drier; with 
steam engines the occasional presence of steam in the 
engine room is unavoidable, and many of us have sad 
memories of the effects of moisture on * insulation." 


When producer or suction gas 18 used, extra precaution 
must be taken with all gas fittings in. order to keep the 
amount of leakage a minimum. Unlike ordinary coal gas, 
which is readily detected. by its odour, producer gas is 
very insiduous in its action on the human subject, and 
its ingress to the engine room must be carefully guarded 
against. There does not, however, seem any reason to fear 
its effects on electrical machinery. 


Generally, the writer prefers the gas engine as a prime 
mover; when these engines are emploved, it is possible to 
keep the atmosphere of the engine room in drier condition. 
Good ventilation is, however, necessary in order to secure 
comfort for the attendants. Effects, if any, due to vitiated 
atmosphere on “ insulation " and insulating materials is 
more than balanced by the absence of moisture.—‘ M.M.” 


Reply to Question No. 1246 (awarded 5s.).—There can be 
no doubt that trouble has been caused by the action of 
the gas on the insulation and other parts of electric genera- 
tors which are subjected to it. 


The action depends to a large extent upon the nature of 
the gas used. 


When the gas is obtained from bituminous producers, 
in connection with sulphate recovery plant, the worst 
conditions are present. 


As the gas has to pass through the acid tower on its way 
to the engine, a certain amount of sulphuric acid vapour is 
carried over, and unless the gas is thoroughly washed and 
dried this may get over to the engine room, and in the 
event of a leak is sure in time to cause trouble. 


With anthracite products there is not so much trouble 
to be expected, and with coal gas, as supplied to houses, 
the least. as gas companies are legally obliged to reduce 
any sulpliur compounds in the gas to a very small amount. 

However, with modern gas plant, well looked after and 
a well-ventilated engine room, very little trouble, if any, 
should be expected. The worst action of the gas seems 
t? be on the insulation, the varnish quickly becoming 
brittle and loosing its insulating properties. 

The commutator becomes blued up and causes sparking, 
the brush flexibles get rotten, and the brushes tend to 
suck in their holders, and other bad effects are noted. 
Generators intended primarily for gas engine work should 
have special care given to their insulation, there should 
be ample clearance spices between live parts and the 
frame, and the coils should be thoroughly dryed and 
impregna'ed in a vacuum with solid. fitting compound. 
Clamp type brush holders are preferable to box type, and 
brush flexibles should be of copper strip in preference to 
flexible wire. If the commutator is found to blue up it 
will be found to great!v improve it bv occasionally wiping 
with a clean rag shyhtly lubricated with vaseline. 

The machines should be kept perfectly clean. and the 
insulation frequently tested. 

The engine room should be well ventilated and kept 
reasonaolv warm and dry, especially in wet weather. 

By taking reasonable precautions and keeping the plant 
in good condition ** C. B.” need not expect, with modern 
plant, to have anv more trouble than he would have with 
a steam plant.—" E. V. C." 
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ELECTRICITY AND CROPS. 


Remarkable Developments of Electric Culture Fore- 
shadowed by Professor Priestley. 


Professor J. H. Priestley, of Bristol University, in the 
course of a paper on “ Electricity as a Factor in Crop 
Production," read at a meeting of the Farmers’ Club, in 
the Whitehall Rooms, London, on Monday, described in 
detail the numerous methods in which electricity has been 
either directly or indirectly utilised in the production of 
a crop, with a view to either accelerating or increasing the 
yield. In one particular instance the discharge of high 
tension electricity from overhead wires had resulted in an 
increase of 39% in a field of wheat. He pointed out that 
while the precise effect of electricity on the physiology of 
plants was still in doubt, the three factors affected were 
the air, the plant and the soil. On Mr. Raymond Bomford's 
farm at Evesham a network of electric wires was erected 
over various fields of wheat, while other fields, where the 
same kind of wheat was grown, were left in their natural 
state. The electrified wheat gave a yield per bushel varying 
from 13% (Webb's Red Standard) to 39°% (Red Fife) in 
excess of the yield of the non-electrified wheat. In these 
experiments the tension was transformed by a dynamo to 
100,000 volts, the wires, however, carrying only 0:10 amp. 

Exactly what the electrical discharge does is not clear, 
but Mr. Priestley claimed for it a tonic or bracing effect 
raising the tone of the plant and increasing the momentum 
of development. Miss Dudgeon, of Dumfries, has investi- 
gated the effects of the Cooper-Hewitt mercury-vapour 
lamp, and shows reason for believing that its blue-violet 
light helps plants grown under it to greater sturdiness. 
The leaf-cells in the treated plants show a markedly greater 
accumulation of green colpuring matter or chloroplasm. 
Mr. Priestley fully endorsed the value of Miss Dudgeon’s 
experiments. The light in question also, he thought, “ in- 
creased the strengthening fibre " in the plants submitted 
to it. He said that Miss Dudgeon had found the Cooper- 
Hewitt mercury-vapour lamp “ extraordinarily efficacious, 
producing -accelerated germination, increased growth, 
greater depth of colour, and, more important still, no signs 
of the lanky, unnatural extension of the plant usually 
associated with forcing." The following figures show how 
many days earlier Miss Dudgeon’s seeds germinated under 
the lamp than in the control greenhouse: French beans, 
8; carrot, 15; cauliflower, 20; lettuce, 6; oats, 5; 
barley, 5; wheat, 8. The lamp was 4 ft. above the seeds, 
and the light was turned on two hours daily after daylight. 

The lecturer also described some experiments of his own 
at Bristol, in which he employed a quartz mercury-vapour 
lamp which, he found, permits many more of the ultra- 
violet rays from the luminous vapour to pass out into 
space, so that it is possible to study the effects due more 
particularly to these rays, and to institute comparisons 
between plants grown directly in the light and others grown 
behind the shelter of a glass, i.e., with most of the ultra- 
violet rays cut off. He found that in the case of mustard 
seeds the process of germination was enormously acceler- 
ated. Further, seedlings can be grown for some time close 
to the lamp itself, the plants developing being extraordin- 
arily sturdy, and of quite a different shade of green from 
the normal ones. The effect of the quartz mercury-vapour 
lamp at close range 1s to retard or to entirely inhibit growth. 
but, at great distances, or behind a glass screen, it has 
a marked accelerating and invigorating effect if used as 
complementary to ordinary daylight. One extraordinary 
result obtained was that in the case of the mustard seed- 
lings exposed to the lamp at close range the plants are 
of an absolutely glabrous tvpe, instead of, as usual, very 
hairy. The plants close to the lamp do not possess, either 
on stem or leaves, a single hair. Further away from the 
lamp hairs develop only upon the side away from the light, 
and shaded behind glass the plants are approximately as 
hairy as usual. Thus it is clear, said the lecturer, that 
light of a specific colour properly controlled will enormously 
accelerate germination, a matter of profound importance 
for putting valuable crops on an early market. The same 
electiic light helps the plants to robustness, a matter of 
great import with many valuable but only semi-hardy 
crops. Finally, the electric force appears to modify such 


positive conditions as hairiness, and might enable us to 
get rid of drawbacks. 

In the course of the discussion which followed, Mr. 
RonERTSON Scorr said it was satisfactory to know that 
electrification by high tension had been carried out first 
in this country, and if the Board of Agriculture assisted 
them with a grant to determine the value of the experi- 
ments which had already been made they might be able 
to keep this feather for the national cap. He would like 
to see some of the agricultural colleges assisted to make 
experiments. At present it was not quite clear what actually 
happened to a crop which had been electrified, and the 
average farmer also wanted to know if the future sphere 
of electrification was to be the field or the market garden. 
Electrification might well be tried for both hops and sugar 
beet. 

Mr. CnaARnLES Barnunsr, M.P., thought that the develop- 
ment of electrification of crops was a subject to which a 
large slice of the Development Fund might be allocated. 

Replving to a vote of thanks, Mr. PRIESTLEY said that 
experiments had already been made in electrifying sugar 
beet and better sugar had resulted. 

On the suggestion of Mr. BATHURST it was decided that 
a letter should be written to the Board of Agriculture to 
the effect that the experiments of electrification of crops 
had now reached a position in which it was necessary for 
further research to be made, and urging the Board to give 
further stimulus to the work. 


BILLS BEFORE PARLIAMENT. 
The Acton Electricity Undertaking. 


The Metropolitan Electric Supply Company (Acton District) 
Bill came before a House of Commons Committee, presided over 
by Sir Henry Kimber. The object of the Bill is to confirm an 
agreement. between the promoters and the Acton Urban District 
Council with regard to the former taking over the electrical 
undertaking of the Council. Mr. J. H. Balfour Browne, K.C., 
for the Bill, stated that the Council got an electric lighting order 
in 1891, but nothing was done for a long time, and in 1903 they 
were warned by the Board of Trade that the order would be 
revoked unless they did something with regard to an electric 
supply for Acton. In 1904 they agreed to take a bulk supply of 
electricity for 27 years from the Metropolitan Electric Supply 
Company, but the Council had not been able to make the under- 
taking pay, and the promoters had agreed to take it over, with 
its existing Act, and to pay a total of £5,000 to help the Council 
out of their difficulties. The Council had spent £70,000 on the 
undertaking, and the new owners would have to spend £15.000 
or £20,000 upon it to make it thoroughly satisfactory. There 
was a division of opinion on the Council as to the bargain, but a 
majority accepted the terms. The Acton Council of Public Wel- 
fare petitioned against the Bill on the grounds that it was not 
in the public interest that the District Council should dispose of 
the undertaking, and that the terms were inadequate and had 
been arrived at without & proper valuation. The Committee 
passed the preamble of the Bill. 


Sidmouth Gas and Electricity. 


A Select Committee of the House of Lords, presided over by 
the Earl of Camperdown, has passed the Gas and Electricity Bill 
promoted by the Sidmouth Gas Company, but inserted in it a 
suspensory clause giving the Urban District Council an opportu- 
nity of putting forward a proposal of their own next year if they 
see fit. The proposed capital of the company is £15,000, and the 
Committee agreed that of this £8,000 should be in respect of gas 
and £7,000 in respect of electricity. Mr. Widderburn, for the 
Urban District Council, asked that the electricity clauses in the 
Bill should be struck out, and that no electrical powers be given 
to the company on the ground that there was no precedent for 
giving electrical powers to a gas company in the absence of the 
consent of the local authority. The electricity clause was allowed 
to stand, however, subject to the suspensory clause. The price 
agreed for gas is 4s. per 1,000 cu. ft. 


Brighton Railway. 


The General Powers Bill of the London, Brighton and South 
Coast Railway Company came as an unopposed Bill before the 
Lords Committee, presided over by Lord Balfour of Burleigh. 
Formal proof of the preamble having been given, the Committee 
passed the Bill, and will report it to the House for third reading. 
By this Bill the company are empowered to raise £2.000.000 
additional eapital, of whieh £500,000 will be raised by the issue 
of Debenture stock. 
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Central London Railway. 


After hearing evidence in opposition to the proposal of the 
Central London Railway Companv to construct a short line from 
their Wood-lane terminus so as to make a junction with the rail- 
way which the Great Western Railway are authorised to con- 
struct betweed Ealing and Shepherd’s Bush, the Committee of 
the House of Commons, of which Mr. Guinness is chairman, found 
the preamble proved, subject to the insertion of clauses protecting 
the rights of the Metropolitan Railway, if any should be found to 
exist, under the agreement of 1865 between them and the Great 
Western Railway Company, and binding the Central London 
Railway Company not to oppose, on grounds of competition, any 
application to Parliament within the next five years for a junction 
and the through running of trains between the Hammersmith 
and City Railway and the Ealing and Shepherd's Bush Railway. 
The Chairman said the Committee were of opinion that such a 
Junction would be an advantage to the public, and might com- 
pensate the Metropolitan Railway Company for the competition 
involved in the facilities given in the present Bill. 


Winchester Electric Supply. 


Subject to the periods of repayment of the purchase price 
being 40 vears ard of the new capital 20 years, and to the inser- 
tion of the Northumberland clause, the Select Committee of the 
House of Lords, of which Lord Southwark is chairman, has 
ordered the Winchester Corporation’s Electric Supply Bill to be 
reported for third reading. The Corporation obtained an order 
in 1895, and in 1897 transferred their powers to the Winchester 
Electric Light & Power Company for 42 years, subject to the 
provision that if the Corporation purchased the undertaking 
after seven and before the expiration of 14 years, the price to be 
paid should be the amount of the capital reasonably expended 
on the undertaking plus 10°, thereon. Notice to purchase was 
served in January, 1910, and, on behalf of the Corporation, Dr. 
Merz entered into negotiations with the company, as a result of 
which he certified the reasonably expended capital at £91,000, 
and an agreement to purchase for that sum was arrived at. The 
Corporation asked for 45 vears for the repayment of the purchase 
money, and 40 years for the repayment of £20,000 which they 
sought power to borrow as working capital. After the Order was 
transferred the boundaries of Winchester were extended, and 
the company laid cables ard mains in the city’s added area. The 
Corporation sought by the Bill power to purchase these outside 
cables and mains and to continue the supply. The agreed sunm of 
£91 000 included £8,732 in respect of free wiring done by the com- 
pany, though the amount actually spent on this work was about 
£15,000. The Gas Company offered strong opposition to the 
Corporation being authorised to supply electrical energy in a 
large area outside the city of Winchester, in almost the whole of 
which they supplied gas. 


Metropolitan Distriet Railway. 

The Bill promoted by the Metropolitan District Railway 
for the purpose of incorporating a Joint Committee of the 
Metropolitan. District Railway Company and the London 
Electrice Railway Company, and to empower it to purchase 
the gererating station of the Urderground Electric Railways 
Company of Lordon, Ltd., at Lots-road, Chelsea, and, further, 
to authorise the Metropolitan District Railway Company 
to construct new railways, came before the Examiner of the 
House of Lords, and having been found to comply with the 
Standing Orders of that House, was ordered to be reported 
to the House of Lords for second reading, 


London Electric Railway. 
The Lordon Electric. Railway Bill, which authorizes that 
company to construct. new railways, also came before the 
Examiner, and will now come on for second reading in the House 


of Lords. 


LEGAL INTELLIGENCE. 


Breach of Electricity Rules. 


At the Hamilton Sheriff Court, Sheriff Shennan has given 
judgment in the case in which Mr. Robert M'Kay, resident 
manager of Cornsilloch Colliery, Dalserf, belonging to Messrs. 
A. Russell, Ltd., was charged, at the instance of H.M. Inspectors 
of Mines, with having on October 13 last, in the Dramgray coal 
seam (1) failed to sufticiently cover the electrical haulage motor ; 
(2) failed tu have the frame of the motor efficiently earthed ; (3) 
failed to have the terminal and starting switch properly covered ; 
(4) failed to efficiently or suitably protect an electrical lighting 
wire and joint; and (5) in the Virtuewell seam suspended 
electrical cables on iron nails instead of by leather or other 
flexible material, all contrary to the Coal Mines Regulation Act, 
and in which Mr. James Salmond, general manager for Messrs. 
Russell, was charged with having on the same date failed to have 
a competent person on duty in the pit where electrical apparatus 
and machinery were in use. 

In the former case, the Sheriff convicted on charges two, three, 
and six, and assoilzied from remaining charges. In the circum- 
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stances of the case the Sheriff did not regard the offences as very 
heinous, but he did not wish to encourage laxness in the use of 
electrical installations. ard after this the same excuse would not 
be accepted. He dismissed the respondent with an admonition. 

In the case of Mr. Salmond, the Sheriff said the charge against 
him was that as agent of the colliery he had failed to have a 
competent person on duty. His Lordship did not deal with the 
question of whether the agent was responsible for appointing a 
competent person, because in his opinion the evidence showed 
that the respondent was entitled to regard John Young, the 
electrical engineer, as a competent person. The word "* com- 
petent " was difficult of construction, but Young's qualifications 
were such that he could not hold the agent as criminally negligent, 
He found respondent not guilty. 


= EASTER HOLIDAYS. 


The London and North Western. Railway Company are 
affording Londoners exteasive opportunities of visiting many of 
the most delightful holiday resorts, a8 well as provincial towns 
at cheap fares, and intending travellers are. recommended to 
secure at one of the Company's Town Offices, or at the Enquiry 
Oflice, Euston, & copy of the elaborate programme issued giving 
full particulars of train times, fares, ete. Amongst the large num- 
ber of trips arranged mention may be made of the following :— 
On Wednesday, April 12, special excursions will leave Euston for 
Dublin, Killarney, Cork, Limerick, Belfast, and numerous other 
stations in Ireland, and bookings will be given at midnight to 
Liverpool, Manchester, Blackpool, Morecambe, and the Lake 
District. On Thursday, April 13, cheap tickets will be issued to 
the principal places in Ncotland, to North, South, and Central 
Wales, the English Lake District, Birmingham, Wolverhampton, 
the Manchester and Liverpool Districts. and the Isle of Man. On 
Good Friday and Easter Monday, special Day Trips, with period 
bookings, will be run to the Birmingham District; and on 
Naturday night, April 15, another excursion will leave Euston 
for Rugby, Liverpool, Manchester, Stockport, Warrington, and 
other towns, "There will also be an extension of the usual week- 
end facilities. On Wednesday, April 12, a special dining car 
express (at ordinary fares) will leave Euston at 4.50 p.m. for 
Liverpool and Fleetwood, arriving at 9 p.m. and 10.25 p.m. 
respectively, On Good Friday, an express train (at ordinary 
fares) will leave Euston at 5 a.m. for Northampton, Birmingham, 
Liverpool, Manchester, Llandudno, Carlisle, etc. 

The special holiday. programme issued by the Great Central 
Company contains an almost unlimited choice of resorts suitable 
for all tastes and requirements. Express corridor trains equipped 
With restaurant cars leave Marylebone on Thursday, April 13, 
at 8.45, 10 a.m., 12.10 p.m., 3.15, 3.20, 4.30, 6.20, 10 p.m. and 
12.30 midnight, and special trains will also be run on Good Friday, 
Saturday, Sunday and Monday (Bank Holiday). Other attractive 
features of the programme are the issue of week-end tickets, 
frequent day and half-day facilities to the picturesque villages 
of the Chiltern Hills and Vale of Aylesbury. Special low fares are 
announced for walkers and cyclists available from. Marylebone 
by any train on any day, and from Saturday to Monday. Copies 
of the comprehensive publication may be obtained free of charge 
at Marvlebone-station, Great Central Town offices and. agencies, 
or by post from Publicity Office, 216, Marylebone-road, N.W. 


RADIANT ENERGY AND MATTER. 

Sir J. J. Thomson, in the course of his fifth lecture on 
* Radiant Matter and Energy,” at the Roval Institution, 
said that from a meteorological point of view the power of 
water vapour to absorb radiation was important. When 
such vapour was present in the air it acted as a trap for 
the heat radiated from the earth after sunset, and pre- 
vented a sudden and heavy fall in temperature, which was 
a daily occurrence in some countries and was closely 
associated with the drvness of the air. There appeared to 
be a connection, he said, between the chemical composition 
of the vapours and the position of the lines of absorption. 
Coblentz, at the Bureau of Standards, Washington, had 
investigated the absorption characteristics of many sub- 
stances, including methane, acetvlene, ethylene, ethane, 
butane, methyl ether, ethvle ether, hydrogen sulphide, 
ammonia, carbon monoxide, and carbon dioxide. The 
research showed a tendency for these substances to divide 
themselves into groups possessing similar powers of radia- 
tion absorption. Many of the absorption points could be 
obtained as emission points by heating the vapour. When 
absorption occurred there was no doubt that in very many 
instances the energv of the light was transformed into 
heat, and in such cases it was possible to transform the 
heat back into light. Dealing with the nature of radiition 
in particular cases discussed, the lecturer put forward the 
view that the luminous bodies were only a small fraction 
of the total number of niolecules. 
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Business Notes and News. 


LIGHTING AND GENERAL. 
HOME. 


ABERDEEN.— The formal auguration of the Urban District 
Council's refuse destructor and electricity generator took place 
on Thursday last. Mr. Stephen Sellons, of London, who has 
acted with Mr. Owen Williams, the engineer of the Council, as 
the joint engineers of the undertakings, handed Councillor 
Thomas Lewis, J.P., the chairman of the Council, a gold key 
with which to open the door. Councillor Lewis said he did not 
promise his fellow ratepayers big profits from these new enter- 
prises in the immediate future, but he urged critics of municipal 
enterprises to wait and see. Let them give the Council a few 
years at least before they came to the conclusion that the new 
enterprises were not going to pay. 

BARNSTAPLE.—The Council has adopted ‘a report of the 
Electric Lighting Committee recommending the purchase of a 
new accumulator battery at a cost of £1,440, and of four switches 
for lighting and extinguishing the strect lamps. 

Burton.—The Burton Corporation has assented to the pro- 
posal of the Cas and Electricity Committee to allocate £2,750 
o the rates in addition to the £7,000 already contributed. 

City or Lonpon.—The work of laying mains for the County of 
London Electric Supply Company from London Bridge to 
Finsbury by way of King William-street and Threadneedle- 
street to Princes-street Bank and Moorgate-street has been 
postponed until after the Coronation, when it will be proceeded 
with day and night continuously until completed. 

CovENTRY.—The Council, on the recommendation of the 
Electric Light Committee, have decided that current be supplicd 
free of cost to the Town’s Committee for the purpose of electric 
illuminations on public buildings, etc., in connection with the 
Coronation rejoicings. The Estates and Finance Committee 
have accepted the offer of the Electricity Department to replace 
the present electric lamps in St. Mary's Hall with metallic 
filament lamps and have decided that the new lamps should 
be clear-glass lamps and not frosted. 

DERBY.—The Electric Lighting Committee has had under 
consideration the question of the supply of electric power in the 
Osmaston district. The present supply represents a reveiue 
of about £2,500 per annum, which, it is anticipated, will have 
grown to £7,000 within the next two or three years. The committee 
recommend that the three-phase alternating current, at a pres- 
sure of about 6,500 volts, be adopted. This would involve an 
expenditure of about £6,650, as follows:—Two 500-kilowatt 
rotary converters, £2,000 ; two duplicate three-phase mains from 
the power station as far as Messrs. Rolls-Royce Works, 
£3,800 ; transformers, £400; switch gear, £150. 

FINCHLEY.—At a special meeting of the District Council 
it was reported that a letter had been received from the Local 
Government Board sanctioning a loan of £15,000 for electric light. 
Mr. Boggan said that the loan for mains was granted for 21 
vears, as against 16 years on previous occasions. Had the 
Local Government Board previously granted this period they 
would have been making a handsome profit. 

HAMMERSMITH.— The estimated net surplus of the Council's 
electricity undertaking to March 31 is £12,211, of which £3,360 
is to be allocated in relief of rates. 

Kincston.—It has been resolved to substitute high power 
metal filament lamps for the existing arc lamps for street lighting. 

LrvToN.—The accounts of the electric light and power 
department of the District Council, after meeting all charges 
for interest (£5,139) and repayment of loans (£6,874) and placing 
£850 to reserve fund, show a surplus of £1,595, for application 
to relief of rates. The maximum lighting load was 1,057 kilowatts, 
equivalent to 35,233 30-watt lamps, against 32,033 of the previous 
year, being an increase of about 1095, and the number of units sold 
1,521,648, against 1,444,913, an increase of about 35:395. The 
maximum tramway supply load was 1,340 kilowatts, and the 
units supplied 2,418,197, as against 2,149,583, an incerase of 
12:595. The number of consumers has increased from 2,214 to 
2,411, an increase of 8:895, representing an increase of 7,146, 
or 9-895, 30-watt lamps connected to the mains. There have 
been 16 new arc lamps erected during the vear which make the 
total of 30-watt lamps now connected to the mains 84,434. 

TonRQUAY.—On the recommendation of the Electric Lighting 
Committee, the Town Council has decided upon the provision of 
additional plant to mcet the increasing demand for electricity. 
The Electrical Engineer reported that in December last the 
maximum load on the alternating current plant was 376 kw., 
being an increase of 17 kw. on the previous year's peak, and 39 
kw. ahead of the 1909 peak. In the first week of March they were 
40 kw. ahead of the load experienced during the corresponding 
week of last year. 1f, therefore, no further connections were made 
this year, a load of 416 kw. might be anticipated in December. 
]t was certain, however, that a number of important connections 
would be made, and that this figure would therefore be exceeded. 
The increase was due to additions in public and private lighting 
and the use of radiators for heating. Connections already in view 


totalled nearly 52 kw. Assuming the same connections this year, 
and also that only 20°, of the lamps were switched on at one time, 
this would mean a total increase of 67 kw. This estimate did not 
include any increased demand for heating and cooking. With a 
plant capacity of 615 kw., the margin would be only 132 kw., and 
this meant that a breakdown on the 250 kw. set would mean a total 
failure of the supply. The Council decided on the installation of 
a steam turbine set, to consist of a 500 kw. turbine coupled to a 
300 kw. alternator and a 300 kw. tramway generator. The turbine 
would be capable of carrying a load of 625 kw. continuously, and 
could be run for a considerable number of loads daily throughout 
the year at its full load rating. It was also decided to instal a 
50 kw. motor generator and an electrically-driven feed pump. 
The 50 kw. motor generator is to deal with the night load from 
12.30 to 7 a.m., and as a complement to the existing direct 
current generators, already overloaded through the summer 
months. The economy effected by the installation of the motor 
generator and feed pump will, it is anticipated, mean a saving of 
£90 per annum. The whole of the plant is to be installed and 
running by November 1. The total outlay represented amounts 
to approximately £5,000, and the total saving effected will be 
over £380 per annum. Application is to be made to the Local 
Government Board for sanction to borrow £5,000. 

Woop GREEN.—In connection with the Council's £21,000 
electricity scheme it is announced that a sale to one customer of 
a minimum of 35,000 units per annum has already been pro- 
visionally agreed upon. The proposed scale of charges is 44d. per 
unit for private house consumers, 4d. for shops and public 
buildings, 34d. for large usera contracting to take a certain 
minimum, and 11d. for power. 

WoncEsTER.— The Electricity Committee have reported to 
the Council that they have had under consideration a proposal 
for greatly increasing the output of current, especially for power 
purposes, and it is recommended that advantage be taken of this 
new supply to substitute poly-phase alternating current for the 
existing single-phase alternating current throughout the Council's 
electrical undertaking. It has also been suggested by the engineer 
that the present is a suitable time for proceeding with the work 
of dredging the bed of the Teme in continuation of the deepening 
already carried out by the Council, so as to increase the power 
obtained from the turhines. The Council will be recommended to 
instal plant, the estimated cost of which is £5,400, and a total 
expenditure is suggested of £7,100, including £1,450 for a new 
main from the Hylton-road Works to Lowesmoor. "This outlay, 
it is suggested, should be met mainly by a new loan of over 
£3,000 ; £1.450 out of the existing main's loan, and £2,025 out 
of the revenue of the next four years for superseded works. 

York.—The estimates of the Electricity Committee show a 
surplus profit for the year ending March 31 of £1,569, which will 
be placed to the credit of the plant renewal fund. A new battery, 
booster, regulator, and other machinery are to be provided at a 
cost of £1,400. 


OVERSEAS. 


JAPAN.—With reference to the Government Commission 
appointed to make enquiry as to the water power resources of 
Japan, and to promote the development of hydro-electric enter- 
prises, the British Acting Commercial Attaché at Yokohama 
(Mr. R. Boulter) reports that the Commission investigated 320 
rivers and 596 selected places, the estimated theoretical energy 
from which totals 1,340,097 h.p. Up to the time of publication 
of the report of the Commission, charters had been given by the 
authorities for 591,821 kw. of water power. A list of the rivers 
prospected, together with a map showing the results of the 
investigations, may be seen by British engineers at the Com- 
mercial Intelligence Branch of the Board of Trade, 73, Basinghall- 
street, London, E.C. 

ViENNA.—Under the name of the “ Oesterreichische Elek- 
tricitáts- Lieferungs-Actiengesellschaft," a company has been 
formed at Vienna, with a capital of 2.500,000 kronen (about 
£104,000), for the purpose, inter alia, of carrying out electric 
lighting installations and of constructing electric tramways. 


TRACTION. 
HOME. 


F AsroN.— The Electricity Committee of the Borough Council, 
at their meeting on Wednesday, reported that they had received 
from the secretary of the Birmingham and Midland ‘Tramways 
Joint Committee a communication giving notice that the 
company required the price of current to be reduced as from 
the beginning of the present year to a price not exceeding one 
penny per unit. The Electricity Committee point out that the 
agreement between the company and the Council of July I, 
1908, settled the price to be paid for current up to December 31 
last, but after that date, unless the rate was agreed between the 
Council and the company, the B.E.T. Company had the right 
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of submitting the matter for arbitration. In the circumstances 
the Electricity Committee were unable to. recommend any 
reduction. 

BOURNEMOUTR.— Good progress is being made with the work 
of substituting the overhead trolley 8yst *m fer conduit traction 
for the electric tramwavs in the centre of the town, and the new 
system will be completed before the Easter holidays. 

WoorLwicH, -—Tl'he section. of the electrie tramways between 
Greenwich and Woolwich has been inspected by Colonel Yorke 
on behalf of the Board of Trade and is now open for traffic. 


COMPANY MEETINGS AND REPORTS. 
BRITISH ALUMINIUM COMPANY. 


The report of the British Aluminium Company, Ltd., 
states that the scheme of reorganisation was duly passed at 
meetings of the debenture holders and shareholders of the 
old company, which were held on February 11 and 28, 1910, 
and the present company was incorporated on April 12 
1910. In terms of the scheme, debenture stock and prefer- 
ence and ordinary shares have been allotted to the parties 
entitled thereto, the amounts due on the shares have been 
called up, and an issue of £300,000 five per cent. prior lien 
debentures has also been made. During the vear under 
review the company's works were not operated to their full 
capacity, although the output was greater than in any 
previous year. The demand for the metal is increasing satis- 
factorilv, and it is expected that the output and sales for 
the current vear will show an improvement on those of the 
preceding year. The accounts for the vear to December 31. 
1910, show a profit, including interest. and. dividends on 
investments and the revenue derived from the Kinlochleven 
and Fovers Estates, of £125,063. The proportion of profit 
applicable to the period from January 1 to April 1, 1910 
(prior to the date of the incorporation of the company), is 
£34,606, leaving £90,457. Adding interest. on deposits and 
transfer fees, there 18 a total of £91,865. This sum has been 
dealt with as follows: Interest on loans, depreciation of 
furniture, and provision for income-tax, legal expenses, and 
bad and doubtful debts, £16, ds ener lien debenture 
interest, £21,196 ; directors’ fees, £2.52 ; debenture stock 
service fund, £21,611; reserve for depreciation, £25,000 ; 
balance carried to reserve account, £4,943. The interest on 
the debenture stock for the five months to December 31, 
1910, is paid to April 1, 1911. 


SOUTH WALES ELECTRICAL POWER. 


The directors report for 1910 that. as the whole of the 
expenses in connection with the working of the company’s 
undertaking are now being borne by the Treforest. Electrical 
Consumers Company, Ltd., there is at present no revenue 
account to be submitted. The directors state that the steady 
progress made by the Treforest: Company, referred to in the 
last report, has been fully maintained, as shown by the fact 
that the total units sold in 1910 were 1.715.226 in excess of 
those sold in 1909. 


— ee eee" 


WILLANS AND ROBINSON, LTD. 


The half-vearly report to be submitted at the ordinary 
general meeting of Messrs. Willans & Robinson, Ltd., at 
Cannon-street Hotel, on April I1, states that after writing 
off the sum of £4.482 8s. Id. as depreciation; payin: 
£4,177 14s. 8d. interest on Debenture stock ; and crediting 
£390 2s, 7d., the balance from the Queen's Ferry account. 
the result of the half-vear's trading shows a loss of IORI 3s. 
Added to the balance £15,268 16s. 9d. brought forward from 
the previous half-vear, this brings up the total of the debit 
standing against the profit and loss account to £26,079 
TETTE Debentures representing £770 have been redeemed 
during the half-vear out of the fund set aside for that 
purpose, and having been purchased at a discount the profit 
on the transaction has been transferred to the reserve fund. 
From this fund has been written off the sum of £470 16s. 7d., 
loss on sale of investments. The company is securing its fair 
share of orders, but the excessive competition still existing 
renders most of these unprofitable. The directors have been 
able to effect. material economies and in the meantime the 
company’s business and works are being well maintained. 
By recent changes in the staff a substantial reduction will 
be effected in future accounts as regards the salaries list. 
Mr. Peache wishes to resign his position in the active 
management of the business, but at the unanimous req'i^st 
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of the Board is willing to accept the position of Chairman, 
It. is proposed that he be released from the obligations 
provided for in his agreement. with the company and that 
he relinquish the remuneration. attaching thereto. As 
Chairman, he will take no part in the executive work of the 
business, but will supervise the accounts, and his advice and 
experience will continue to be at the disposal of the Board. 
It is proposed that Mr. Peache’s remuneration be fixed at 
the rate of £600 per annum. The directors recommend that 
Mr. Davenport be entrusted with the general control of the 
business as Mangaing Director at his present rate of re- 
muneration. In accordance with the Articles of Association, 
Mr. Robertson retires from the Board but is eligible and 
offers himself for re-election, and both he and Mr. Anderson, 
in. view of the present position of the company, offer to 
reduce the rate of their remuneration from £400 to £300 
per annum. 


DURHAM ELECTRICAL POWER. 


Dr. J. T. Merz, presiding at the annual meeting of the 
County of Durham Electrical Power Distribution Company, 
said the demand for power had fallen off owing to in- 
dustrial troubles, and profits were smaller. by £2,205. 
Lighting. however, had increased ;. 136,732 more units had 
been sold, and the increased profit on revenue was £12,652 
as compared with £11,254. 


NEWCASTLE ELECTRIC SUPPLY. 


Dr. J. T. Merz, presiding at the meeting of the New- 
castle-upon-Tyne Electric Supply Company, s said the con- 
nections to the company’s system at the end of the vear 
amounted to 139,776 h.p., which, compared with the 
figures of the previous vear, showed an increase of 10.557 
h.p. The net profit for the vear had been £107,778. an 
increase of £5,626 on the previous year. So far as lighting 
was concerned, they had got to the bottom of the deficiency 
which had been created through the introduction of metal 
filament lamps. A year ago the reduction was 118,000 
units, whereas in the year just passed the reduction wes 
only 9.359 units. While the consumption had decreased, 
a great many more of these lamps had been introduced, 
and the company had tapped an area of consumers which 
had been hardly accessible to them. An important depar- 
ture in the business of the company was in regard to the 
use of waste heat and gas for generating electricity that 
had gone on and had been further developed last vear. 
In 1909 they utilised waste heat at a saving of 30,000 tons 
of coal, and last year the saving amounted to 33.881 tons. 


LIVERPOOL DISTRICT LIGHTING. 


Col. Hill Holme, presiding at the meeting of the Liverpool 
District. Lighting Company, said that in 1906, before the 
metallic. filament lamps came into use, the company's 
income was 6s. per lamp per annum. In 1907 it fell to 
5s. 9d., in 1908 to 5s. 5d.. in. 1900 to 5s., and last vear to 
4s. 8d. A reduction of Is. 4d. in 30,000 lamps meant a 
loss of £2.000, or less the saving in fuel, of £1.800. But 
for this they would have been paying 1", instead of 4°). 
He hoped that, with the natural increase in the use cf 
electric light, which had gone up continually, the company 
would be able to give better dividends in future. 


Warrants for interest on the South Metropolitan Electric 
Light & Power Company's 43°, First Mortgage Debenture 
stock for the half- vear to April J have been posted. 


Lobos ELECTRICAL  ENGiNEERS.— Orders for week 
ending April 15. 1911 :—Oflicer commanding, Lt.-Col. H. M. 
Leaf. Monday, April 10, ©“ A " Co., Infantry Drill, 7 to 
7.30 p.m. ; Technical Drill, 7.30 to 10 p.m. Tuesday. April 
H1; °° B" Co., Technical Drill, 7 to 10 p.m. Thursday, 
April 15, '* C" Co., Recruits Infantry Drill, 6.30 to 7.15 
p.m.; Technical Drill, 7.15 to 8.30 p.m. ; Co. Drill from 
8.45 p.m. to 9.15 p.m. (Millbank). Friday, April 14. 
" D" Co., Recruits’ Drill (Infantry), 6.30 to 7.15 p.m. ; 
Technical Drill, 7.15 to 10 p.m. Easter IHHolidavs.— Head- 
quarters will be closed for drill from an 12 to April 19, 
both days inclusive.—(Signed) J. H. S. Puttiirs, Major, 
L.E.E. (for) Adjutant. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


INIO'"Prxo. . 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 159, Fleot Street, London, B.G. 


CONTRACTS. 


BoOkouGH OF HAMMERSMITH. 


The Borough Council invites tenders for the supply of 
the following :— 

Lanterns to contain clusters of incandescent lamps, 
to replace existing Arc Lamps. 

Specification and form of Tender can be obtained from 
Mr. G. Gilbert Bell, Engineer and Manager, Electricity 
Works, 85, Fulham Palace-road, W. 

Sealed tenders, endorsed ''Strect Lanterns,” must be 
delivered to me at the Town Hall, Hammersmith, not 
later than 4 p.m., on Wednesday, April 12, 1911. 

The Council does not bind itself to accept the lowest or 
any Tender. 

H. THOMPSON, 
Town Clerk. 
Town Hall, Hammersmith, W. 
April 4, 1911. 


Cee AND COUNTY OF BRISTOL. 


ELECTRICITY DEPARTMENT. 


The Electrical Committee are prepared to receive Tenders 
for the purchase of sundry Plant and Material, including 
Engines, Alternators, Motors, Pumps, large Storage 
Battery. 100 Arc Lamps, Eiectric Launch, etc., and Scrap 
Copper, Lead, and Iron; for further particulars apply to 
the undersigned. 

Tenders, sealed and endorsed ‘‘ Tender for Plant and 
Scrap Metal," to be delivered to the undersigned on or 
before 10 a.m., on Monday, April 24, 1911. 

The lowest or any Tender will not necessarily be ac- 
cepted. 

H. FARADAY PROCTOR, 
M.Inst.C.E., M.Inst.E.E., 


Engineer and General Manager. 


WOOD BLOCKS FOR CONDUIT BOXES. 


pee Commissioners of His Majesty’s Works and Public 
Buildings are prepared to receive Tenders for the 
Supply of WOOD BLOCKS FOR CONDUIT BOXES, 
during the Period of Three Years from May 1, 1911. 

Forms of Tender, Conditions of Contract, and all par- 
ticulars may be obtained on application to the Storekeeper, 
H.M. Office of Works’ Stores, Lambeth Palace-road, S.E. 

The Commissioners do not bind themselves to accept 
the lowest or any Tender. 

Tenders must be delivered before 11 a.m., on Wednesday, 
April 19, 1911, addressed to The Secretary, H.M. Office 
of Works, etc., Storey's Gate, London, S. W., and endorsed 
" Tender for Wood Blocks for Conduit Boxes." 

H.M. Office of Works, etc. 

April 4, 1911. 


CONTRACTS OPEN. 


HOME. 


BERMONDSEY.—The Borough Council invite tenders for the 
supply and erection of three boilers, one steam dynamo and one 
condenser. See official notice. Particulars, £2 2s., from Mr. F. 
Ryall, Town Clerk. April 19. 

BnuisTor.— The Electrical Committee of the City and County 
invite tenders for the purchase of sundry plant and material, 
engines, alternators, motors, pumps, storage battery, arc lamps, 
etc. See official notice. Particulars from Mr. H. Faraday Proctor, 
M.Inst.C.E., M.L.E.E. April 24. 

Cavan.—The ‘Trustees of St. Patrick's College invite tenders 
for the supply and erection of generating plant at the College and 
at the Bishop's House, and also for wiring. Particulars from 
Mr. A. E. Porte, consulting engineer, 43, Dawson-street, Dublin. 
April 10. 

GLascow.—The Tramways Department of the Corporation 
invite tenders for the supply and erection of a steam turbo- 
alternator and condensing plant. Particulars, Mr. J. Dalrymple, 
General Manager, 46. Bath-street. April 24. 

HaMMERSMITH.— The Borough Council invite tenders for the 
supply of lanterns to contain clusters of incandescent lamps to 
replace the existing arc lamps. See official notice. Particulars 
from Mr. G. Gilbert Bell, engineer and manager, Electricity 
Works, 85, Fulham Palace-road. April 12. 

Horysey.—The Town Council invite tenders for the supply 
and erection of flame arc lamps and certain alterations, etc. 
Particulars from the Borough Electrical Engineer. April 24. 

KETTERING.—The Urban District Council invite tenders for 
the supply and erection of extension switchboard panels and 
cooling tower and tank. Particulars from Messrs. Kennedy and 
Jenkins, 17, Victoria-strect, S.W. April 19. 

Lonvon.—The Commissioners of His Majesty's Works and 
Public Buildings invite tenders for the supply of electric fittings 
and tubes for three years from May 1. See official notice. Par- 
ticulars from the Storekeeper, H.M. Office of Works Stores, 12, 
Lambeth Palace-road, S.E. April 12. 

Lonpon.—The Committee of the Electrical Exhibition, 
Olympia, 1911, invite tendera for use of meters, direct and alter- 
natirg, and interlocked iron-clad fuse switches, etc. See official 
notice. Particulars from Mr. F. D. O. Hawer, Secretary, Execu- 
tive Committee, Balfour House, Finsbury-pavement, E.C. 

LoxpoN.—H.M. Commissioners of Works and Public Build- 
ings invite tenders for the supply of wood blocks for conduit 
boxes for three years from May l. See official notices. Par- 
ticulars from the Storekeeper. H.M. Office of Works Stores 
Lambeth Palace-road. April 19. 

MaNcHESTER.—The Corporation invite tenders for the supply 
and erection of a 350 kw. static transformer. Particulars from 
Mr. F. E. Hughes, Electricity Department. April 11. 

St. HELENS.— The Corporation invite tenders for the supply 
and erection of a 1,500 kw. high-pressure turbo-alternator, with 
condensing plant and switchgear, for Cropper’s Hill Power 
Station. Particulars from Mr. E. M. Hollingsworth, Borough 
Electrical Engineer. April 20. 

Sr. Pancras.—The Borough Council invite tenders for the 
supply of arc lamp carbons, and for a motor generator and 
balancer. See official notice. Particulars (£2 in each case) from 
the Electricity Department Offices, 57, Pratt-street, Camden 
Town. Date, April 12. 

Torquay.—The Town Council invites tenders for the supply 
of a turbo-generator, condensing plant, switchgear; motor- 
generator and switchgear; and electrically driven feed pump. 
Particulars from the Electrical Engineer, Beacon Quay. April 13. 

WALLASEY.—The Corporation invite tenders for the supply 
for 12 months of various stores required for use at the Electricity 
Supply Works, Sea View, Liscard, Cheshire. See Official Notice. 
Particulars from Mr. J. A. Crowther, Engineer, as above. April 
13. 

York.—The Electricity Committee of the City Council invite 
tenders for the supply and erection of a reversible booster and 
switchboard, and also for replating the storage battery. Par- 
ticulars from Mr. J. W. Hame, City Electrical Engineer, 8, 
Clifford-street. April 11. 


OVERSEAS. 


BnvssELs.— The district officer, Ixelles les Bruxelles, invite 
tenders for the supply of electric cables. April 20. 

CHRISTIANIA.--The Norwegian State Telegraph authorities 
invite tenders for the supply of iron, bronze and current wire, 
steel wire cable and soldering tin. Particulars, Telegrafst yrelsen, 
Rigstelegrafens, Kontor, Christiania. April 10. 


THE 
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CONSTANTINOPLE.—H.M. Consul-General at Constantinople 
reports that tenders are invited by the Turkish Ministry of War, 
Constantinople, for the supply of rubber-covered electric cables, 
ete. For further particulars application should be made to the 
‘Inspection generale des Services Techniques et des Place 
Fortitiées, Minister? de la Guerre," Constantinople. Date, 
April 12. 

JERUSALEM.—H.M. Consul-Gencral at Constantinople (Mr. H. 
C. A. Eyres) reports that tenders are invited by the Turkish 
Ministry of Public Works, Constantinople, for a concession for 
the public distribution of electrical energy and for electric tram- 
ways in the town of Jerusalem and its suburbs, A deposit of 
£12,000 (£1,800) is required with each tender, and the tenderer 
must also supplv proof of his financial and technical ability to 
perform the work. ‘Tenders, in scaled envelopes, marked 
" Ministere Imperial Ottoman des Travaux Publics: Adjudica- 
tion de la concession de la distribution publique d'énergie et des 
tramways électriques de Jérusalem," will be received at the 
Ministry up to June 1. 


MELROURNE.—Tenders are invited by the municipal authori- 
ties of Melbourne for the supply of a battery of accumulators 
with boosters and switchboards. Sealed tenders, marked '* Tender 
for Electricity Works,” are to be sent to the Agents to the 
Melbourne Council, Messrs. Mcllwraith, McEacharn & Company, 
Billiter-quare Buildings, London, E.C. A deposit of 24°, of the 
value of the offer will be required with cach tender, to be in- 
creased by the successful tenderer to 595 of the accepted contract 
price. Copies of the specification and drawing: may be obtained 
from Messrs. M-llwraith, McEacharn & Company, at the above 
address, on payment of £1 ls, returnable upon receipt of a 
bona fide tender. May 8. 


MEtLBOURNE.— Tenders are invited by the Deputy Post master- 
General, Melbourne, as follows :—(1) For the DUBPIY of telegraph 
and telephone material (Schedule No. 460). (2) For the supply of 
5.000 jointing sleeves for use with galvanised iron line wire, 
weighing 100 lbs. per mile (Schedule No. 437). (3) For thesupply 
of 175 miles of lead covered, paper insulated, telephone cable, and 
717,000 paper sleeves (Nchedule No. 466). (4) For the supply of 
two or three light commercial tvpe, petrol-driven motor cars 
(Schedule No. 455). A deposit of 5°% on the first £1,000, and of 
21", on the amount above that sum, will be required with each 
tender. Local representation is necessary. For copies of the 
specifications and forms of tender in regard to each of the 
foregoing contracts, application should be made to the High Com- 
missioner in London for the Commonwealth of Australia, 72, 
Victoria-street, S.W., where also preliminary deposits may be 
paid. Dates (1), April 19; (2, 3 and 4), April 25. 


MELBoURNFE.—A report has been received from the office of 
H.M. Trade Commissioner for Australia stating that tenders will 
be received by the Deputy Postmaster-General, Melbourne, for 
the supply. of 10,000 telephone protectors (Schedule No. 479). A 
deposit of 59, on the first £1,000, and of 21? on the amount above 
that sum, will be required with each tender. Local representation 
is necessary. For copies of the specification and form of tender, 
application should be made to the High Commissioner in London 
for the Commonwealth of Australia, 72, Victoria-street, S.W., 
where also preliminary deposits may be paid. Date, May 10. 


MELBOURNE.— Tenders are invited by the Postmaster- 
General's Department for the supply and installation at Post 
Office, Geelong, of : (a) Twelve sections of a branching multiple 
magneto lamp-signalling switchboard, together with all associ- 
ated apparatus, as per schedule No. 364; or (b) one automatic 
or semi-automatic switchboard, together with all associated 
apparatus and subscribers’ instruments. July 25. 


NovTH AvsTRALIA.—For the Postmaster-General’s Depart- 
ment : (1) For the Adelaide General Post Office, 5 motor genera- 
tors and one switehboard ; (2) three sections of switchboard, 
common hattery, multiple and other equipment, to increase 
capacity from 3,840 to 5,760 lines. Date: (1), April 19; (2), 
June 14. 


VARNA.—H.M. Vice-Consul at Sofia reports that tenders will 
he opened on April 19 at the “ Bürgermeisteramt der Stadt 
Varna," Varna, for supplving the town with electric light. The 
upset price is put at 855.000 francs (£34,200), and a deposit of 
50,000 francs (£2,000) will be required to qualify tenders. Speci- 
fications may be purchased at the “ Bürgermceisteramt," as 
above, for 30 franes (24s.). 


VicToRIA.— Postmaster-General's Department: (1) 10} 
miles of telephone cable, lead covered, paper insulated ; 
(2) for the Ballarat Post Office, 12 sections of & branching, 
multiple-magneto ]lamp-signalling switchboard. ^ Particulars 
of the Commonwealth Ornfices, Victoria-street, Westminster. 
Date: (1), April 4; (2), June 14. 


WESTERN AusTRALIA.— For the Postmaster-General’s Depart- 
ment: Supply and delivery of one common battery switchboard 
for the Perth Central Exchange, consisting of two junction 
seven subscribers’, four-end, two-cable turning and two-cable 
storing sections, together with all necessary frame racks, power 
plant, and all associated apparatus. Particulars of the High 
Commissioner, London. April 18. 
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TENDERS ACCEPTED. 
HOME. 


CRovDoN.— Electrical fittings for the Board of Guardians : 
W.J. Bishop, Gladstone-road. 

FaArkKinK.—Cooling-tower for the Council's Electricity Works : 
Mr. J. Gardner. 

GLOUCESTER.— Nteam  turbo-generator for Council's Elec- 
tricity Works: Messrs. Willans & Robinson, Ltd., £3,408. 

lrswicu.—High-pressure steam turbine driving direct two 
C.C. dvnamos of 1,000 kw. aggregate, surface condenser pumps, 
ete., for Council's Electricity Works: Messrs. Willans & Robin- 
son, Ltd., £4,756. 

ILrorp.— Annual supplies to Council's Electricity Depart- 
ment: W. T. Henleys Telegraph Works, Ltd., main cable and 
feeder cable; W. Lucy & Co., Oxford, house service fuse 
boxes and joint boxes ; Cryselco Lamp Company, and Sunbeam 
Lamp Companv, Gateshead lamps; Ferranti, Ltd., Siemens 
Dynamo Works, Ltd. and Electrical Apparatus Company, 
Battersea, S.W., meters. 

L&kEK.— 220 kw. engine coupled to Crompton dynam) for the 
Urban District Council's Electricity Works: The Diesel Oil 
Engine Company, Ltd., £3,570 103. 

PoRTSMOUTH.—Supply of materials for Council'a Electric 
Tramways: P. R. Jackson & Company, armature coils; 
Micanite and Insulators Company, mica insulating compound, 
oiled cloth, micanite 50 mila and 5 mils, mica paper, commutator 
rings ; D. Jaroslaw, mica cloth ; Pryke & Palmer, mica 40 mils, 
tape okonite ; British Electrical Manufacturing Company, mica 
5 mils, white adhesive tape 16 mils and 12 mils, all sizes Para 
tape; Siemens Bros, & Company, resin, oil; Watlington & 
Company, insulation sleeves, car snap switches ; W. T. Henleys 
Telegraph Works Company, pitch and bitumen tape ; British 
Thomson-Houston Company, Ltd., lamps; General Electric 
Company, 1 in. white plain tape, do. $in.; ‘Tramways Supplies, 
Ltd., 4 in. white plain tape; Carr Bros., Ltd., black adhesive 
tape; Watlington & Co., small and large Brooklyns and in- 
sulating bolts. 

QUEENSTOWN.—For lighting the town for the Urban District 
Council : Cork Electric Lighting and Tramways Compnay, Ltd., 
£286 4s. ; ditto, No. 2 area: Queenstown Gas Company, £352. 

SOUTHEND.— Battery at Chalkwell Park for the Council: 
Chloride Electrical Storage Company, installation, £5,001, 
maintenance for 12 years, £384 per annum; maintenance of 
traction extension battery, £96 23. 4d. per annum. 

SALFORD.—Annual supplies to the Electricity Department : 
H. G. Mayer & Company, Ltd., motor carbon brushes, estimated 
value of contract £25; Nvkes & Sudgen, joint boxes, £75; W. 
H. Keys, Ltd., refined Trinidad bitumen, £4 10s. per ton ; 
Albion Clay Company, Ltd.. stoneware conduits, pipes, cable 
protectors and bearers, £250; H. R. Mansfield, stoneware 
conduits, £250; W. Turner (Ardwick), Ltd., asphalt bridges, 


£20; Reason Manufacturing Company, Ltd., maximum demand 
indicators, £14; Eckstein Heap & Company, gravity type 
ammeters, £46; W. Bateman & Company, Ltd., arc lamp 


General Electric Company, Ltd., carbon filament 
glow lamps, £16; Andrew & Sutor, arc lamp carbons, £70 ; 
Lancashire Dynamo & Motor Company, Ltd., General Electric 
Company, Ltd., Electric Construction Company, Ltd., electric 
motors, £1,000; Ferranti, Ltd., Royce, Ltd., motor starters, 
£200; J. Wheeldon & Sons, Ltd. ., meter boards, meter blocks, 
and cable blocks, £56; C. Jennings & Company, casing and 
capping motor starter boards, and cleats, £10; British. In- 
sulated & Helsby Cables, Ltd., service fuse boxes, £164; J. H. 
Tucker & Company, switches, £1 8s. ; Johnson & Phillips, Ltd., 
copper fuse wire and strip, rubber solution; North British 
Rubber Co., Ltd., rubber caps for cables. 
WREXHAM.-—Switchboard platform and gallery for Council's 
Electricity Works: Messrs. Hayward Bros. & Eckstein, Ltd. 
£10] 8s. 6d. 


globes, £8 ; 


1,000 
k.w. turbo-alternator, convertors and switchgear, The British 
Thomson-Houston Company, Ltd., £7,451 ; water-tube boiler. 
automatic stoker, ete., Messrs. Babcock & Wilcox, Ltd., £2,080. 


OPENINGS FOR TRADE. 


Plant, Wiring, Fittings, Accessories, ete. 


Airton: New School for West Riding Education Committee. 

Ashton-under-Lyne: New School at Waterloo for County 
Education Committee. 

Ayr: Extensions to the Academy Buildings. Mr. J. A. Morris, 
architect. 

Barrow: Fire Station for the Corporation, to cost £5,460. 

Birkenhead : New School for Education Committee. 

Bishops Castle: Church for the Congregational body, to cost 
£1,200. 

Blackwell : Schools 
Education Committee. 

Bolton: Hospitals for the Board of Guardians, 


and Assembly Hall for Derbyshire 
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Bridlington : Laundry for the Board of Guardians. 

Broomfield : School for Essex Education Committee, to cost 
£4,000 (approx.). 

Bude: A new Wesleyan Methodist Church is to be erected 
at Woodford. 

Calsfields : New Free Church and extension to Schools, to cost 
£2,300 (approx.). ° 

Castleton: Extensions to Council School, to cost £5,000 
(approx.). 

Chester: Extensions to Infirmary buildings for the Board of 
Management. 

Colne: Enlargement of the Jubilee Cottage Hospital for Sir 
W. P. Hartley, of Liverpool, at a cost of £4,500 (approx.). 

Cork : St. John’s Mills to be rebuilt. Messrs. W. H. Hill & Son, 
28, South-mall, architects. 

Dover: New Theatre at Castle-place, Maison Dieu-road. 

Dunfermline : New Municipal Offices in Abbot-street for the 
Council. 

Garton : 

Gisburn : 

Govan : 

Grassington : 
cost £17,680. 

Howdon-on-Tyne: New machine shops for the Northumber- 
land Shipping Company, Ltd. 

Huddersfield : New Sunday-schools for the Baptist body. 

Hull: New Secondary School for Girls for the Education 
Committee. 

Lancaster: Two new Schools for the Education Committee of 
the Town Council. 

Leigh-on-Sea : New Offices for the Urban District Council, to 
cost £3,400, and Fire Station to cost £1,000 (approx). 


Municipal School for the Council, to cost £3,000. 
New School for West Riding Education Committee. 

New Schools for the Parish School Board. 

Sanatorium for the Bradford Corporation, to 


Llanfairfechan: New Wesleyan Methodist School, to cost 
£1,200. 
Lowestoft: New School for Education Committee, to cost 


£3,200 (approx). 

Merton: Extension of Council buildings for the Urban 
District Council, to cost £1,000. 

Mitcham: New Fire Station for the Council. 

Newcastle: Several new Council Schools for Northumberland 
County Education Committee, to cost £80,000. 

Oxford : New Offices for the Council, and conversion of Second 
Assize Court into a Council Chamber, etc., £10,000 (approx). 

Patricroft : New Swimming Baths, etc., for the Council. 

Pitsea: New Schools for Essex Education Committee, to cost 
£4,300 (approx.). 

Ramsbottom : New Jerusalem Church, to be rebuilt at a cost 
of £3,750 (approx.). 

Retford : New Schools for Notts Education Committee, to cost 
£10,000 (approx.). 

Selby: Extension and adaptation of premises for the Yorkshire 
Dyeware & Chemical Company, Ltd., Leeds. 

Sidcup: New Fire Station for Foots Cray Urban District 
Council, to cost £1,650. 

Sunderland: Reconstruction of Bede Collegiate Secondary 
School for the Education Committee, at a cost of £74,000 
(approx.). 

Troon : Conversion of Ayr-street Post Office into new premises 
for the Commercial Bank of Scotland. 

Willesden: New Baths for the Urban District Council, to cost 
£16,500. 


ELECTRICITY FOR ADVERTISING.* 
Shop Window Lighting and Publicity by Night. 


By C. M. Axronp. 


There has been no lack of invention and improvement 
in electrical art. Thousands of men have laboured success- 
fully to cheapen, popularize and multiply the uses of 
electrical energy. To bring before the attention of each 
consumer ways and means and advantages for using 
current in display lighting, by the use of signs, etc., is 
one of the first duties of the commercial department of 
the central station. How many miles upon miles of fences 
and signboards there are displaying advertisements only 
in the “ daylight hours" that could be lighted at night 
: with a few lamps and the advertiser would be reaping a 
benefit of 24 fours' advertising, rather than half of this 
period ; furthermore, the advertisement would loom up 
more conspicuously by night than by day on account of the 
contrast. The impression left with the individual after a 
flashing sign display, is very lasting, due no doubt to 
after-image effect on the retina of the eye. Outline lighting 
affords another market for the sale of electrical energy, 


* Abstract of a paper read before the Wisconsin Electrical Association. 


and as an advertising medium the Mazda sign lamp has 
reduced the cost of this class of display lighting to approxi- 
mately half. 

Many central-station men recognise the possible results 
of outline lighting. The owners of imposing office buildings 
located at short distances from the main centre of cities 
should be approached and the business solicited for out- 
lining their buildings. Then there would be a tendency to 
create a new centre. A new business field is opened, elec- 
trical advertising will naturally follow these newly awakened 
communities, and new business will be secured. An elec- 
trically lighted store or place of business can be made to 
stand out as prominently from its environments as does a 
mansion surrounded by dilapidated dwellings. It is merely 
a matter of judicious window and exterior lighting. Electric 
exterior lighting is not illumination, it is primarily adver- 
tising—first-class business booming publicity, which brings 
large returns for a comparatively small expenditure. You 
recognize the up-to-date stores nowadays by the extent 
to which they employ electricity. Test that statement by 
counting the successful shops not using electric light. 

The commercial field of a central-station company 
represents an opportunity to market a product. The act 
of supplying the demand and giving good service enhances 
the entire value of the community. As the community 
becomes more attractive through this advertising display 
hghting, it grows and develops, and as this change takes 
place the value of the market increases. When one merchant 
realizes the great importance cf electrical advertising and 
installs a sign, or other electrical advertising medium, the 
others follow his lead and instal similar signs or display 
hghting, but the central station should not wait for the 
merchant, but be constantly on an inspection tour and 
study the consumer's individual needs and meet them with 
a proposition which will be advantageous to both. 

There is no question but that ornamental street lighting 
has & tendency to promote the interests of a community, 
improve local conditions, enhance real estate values, etc. 
The general appearance of a city is strikingly affected by 
the street illumination. The problem of obtaining econom- 
ical lighting which is at the same time effective and attrac- 
tive, is therefore of the greatest importance to every 
municipality, and merits the careful consideration of every 
citizen and the central-station management. "There is no 
doubt that these merchants and associations who instal 
ornamental lighting in the various locations of the business 
streets are the ones who put real money in electrical adver- 
tising schemes that has given them tremendous returns. 
Those who have occasion to go to various cities and towns, 
notice immediately the lack of that prosperous spirit of 
the busy citizen in the absence of ornamental street hghting. 

In lighting his windows the up-to-date merchant has 
learned many things which has been to his advantage ; 
for instance, he does not permit his light sources to be seen, 
but he hides them from view by some suitable curtain, 
drapery or translucent sign. Window lighting should be 
treated very similar to stage lighting. How many of us 
would enjoy a performance were we subjected to the glare 
of from 100 to 150 bare incandescent lamps ? It is a ques- 
tion if we would see the play at all. There are still many 
merchants who have not been convinced that their window 
lighting can be improved upon. These gentlemen must be 
taken in hand by the central-station men and shown where 
a few simple changes can effect à decided improvement. 


[re Ae Emu 


By using tantalum lamps for car-lighting, the Chicago 
Railway Company finds that it can save five cents a day 
per car. A thousand cars have been equipped with tantalum 
lamps, and will save the company $18,000 a year on this 
basis. The company expects to equip all of its cars in this 
way, and effect a saving of over $35,000 a year. 


In connection with the Scottish Exhibition upwards of 
ten miles of heavy armoured electric cable has been laid 
underground for lighting, heating and power in the various 
sections. The contract for supplying and laying the cables 
to the plans and specifications of Mr. A. C. Freeman, the 
engineer, has been carried out by Messrs. Fyfe, Wilson & 
Company. 
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In this Section of “The Electrical Engineer” we give Publicity to New Inventions and Specialities. 


The * Mignon" Typewriter. 
The Electrical Company, Limited, of 122-124, Charing 


Cross-road, London, have made a noteworthy new depar- | ess 
is to press a screw-button and the empty spool is im- 


ture in the introduction to the British market of a type- 
writer differing in every essential particular from any other 
machine in the world. In the first place, while thoroughly 
efficient in every respect, and capable of doing all the 
work of a £25 machine—manifolding, for instance, up to 
eighteen perfectly clear impressions—the price of the 
" Mignon," as it is called, is only £6 15s. In the second 
place, the system of manipulation i is so simple that a child 
can operate the machine without the slightest previous 
knowledge of typewriting. Although it prints the full 
range of 84 characters, and an immense speed can be 
attained on it with quite ordinary practice, the “ Mignon ” 
has only two keys, in place of the usual 42 or 84. The 
working parts and wearing parts number only about 
200 as compared with the 2,000 or more of most typewriting 
machines, and the mechanism is so simple that it is almost 
impossible for the machine to get out of order. The whole 
of the type characters are contained on a cylinder an 
inch and a half long by three-quarters of an inch in 
diameter, and these cylinders are interchangeable into 
sixteen different languages. The touch is smooth and light 
and responds to the slightest pressure, but no injury can 
be done to the type mechanism by the hardest touch, and 
the type cylinder, made by a secret squirting process of an 
alloy of tin, aluminium and antimony, is practically 
indestructible. 

As in all modern makes of tvpewriters, the writing is 
perfectly visible, and the range of the platen gives a greater 
width of writing than is usual in the ordinary standard 
machine. The arrangement of the characters differs 
entirely from that of the universal keyboard. The letter 
" e” for instance, the letter which is most frequently used, 
is in the centre, and the other characters are grouped 
round it in the scientific order of the frequency of their 
occurrence in ordinary work. No exertion is required 
in selecting the letter to be struck as the hand has only 
to range over the limited compass of a two-inch square. 
There are no shift-keys to bother with, either for figures, 
signs or capitals, and it is claimed that with almost the 
minimum of practice the operator will find that writing 
with the** Mignon " is much easier than it is on any standard 
machine. Perfect alignment is provided for by means 
of a very ingenious double-lock action, while the operation 
of the type cylinder is such as to make the machine an 
ideal stencil-cutter. In manifolding, the high standard of 
perfection attained by the “‘ Mignon ” is due partly to 
the fact that all steel parts are of the finest Sheffield 
steel tempered by a special process, but in greater measure 
to the circumstance that there is only one type lever 
instead of between 30 and 40, and the type bar, which is 
of six times the ordinary strength, acts with a vertical stroke 
by a hammer-like percussion. The direction of the force 
exerted is always constant, instead of coming from as many 
points as there are type-bars, and manifolding is therefore 
accomplished from side to side of the paper with exactly 
equal sharpness. 

Other noteworthy points are the ribbon and the action 
of the spools on which it runs. The ribbon is nine feet long, 
and as the space key does not operate the spool mechanisin 
the ribbon only travels during writing, which makes for 
economy and even wear. Moreover, only the upper portion 
of the ribbon is used, and as it can be turned round to 


bring the lower portion into use, the useful life of each 
ribbon, it is claimed, is practically doubled. To reverse the 
ribbon when one spool is wound full, all that is necessary 


mediately brought into action. Two-colour ribbons are 
unnecessary with this machine as by a very simple adjust- 
ment emphasis may be secured by printing special words, 


Sentences or figures in, if desired, half-a-dozen different 


colours with no extra cost. The carriage covers 80 degrees, 
instead of the usual 75, and thus a nine-inch type line 
can be obtained ; while another improvement lies in the 
fact that the back of the carriage contains seven rubber 
rollers in order to ensure a perfect feeding-in of the paper. 
Well-built and attractive in appearance, and beautifully 
finished in every respect, the “ Mignon" weighs only 


| 9% lb., and takes up very little more room than an ordinary 


library-table inkstand, and the price includes a polished 
baseboard and neat metal cover in which the machine can 
be safely locked and easily carried. 


Time Element Circuit Breakers. 

We illustrate on this page the time element type of 
circuit breakers patented and manufactured by Messrs. 
Morris & Lister, Limited, of Carlton Works, Coventry. 
Two of the most important points about these devices are 
tbeir simple construction and positive action. The breaker 
is of the laminated brush type, with auxiliary contacts 
and carbon break. The main contact blocks on the switch 
arm are connected electrically by two metal strips which 
carry the main current. These strips operate two spring- 
mounted catch pieces which engage with a fixed catch. 
Overload causes sufficient expansion of the strips to loosen 
the catch, thus releasing the breaker. The construction is, 
it is claimed, simpler than that of any other breaker on 
the market. Both in opening and closing, the action is 


" j 


pone as in a switch, and no trip gear is employed. The 
reakers can be used either on d.c. or a.c. circuits without 
alteration, the current at which any breaker will open and 
the time lag being identical in both cases. An essential 
feature of the Morris and Lister circuit breaker is a true 
time element. Considerable overloads can be carried by 
most circuits, provided they are not allowed to continue 
so as to cause overheating, and a time lag based on heating 
by the actual current is therefore correct in principle. 
Such a time element exists in a fuse, but has hitherto 
not been obtainable in a switch of simple construction. 
The time element action is of advantage in many cases, 


AKER’ 


EST 


6 
T 
H 
E 


IL 


18 THE 


RICINAL 


EPARATOR 


FOR EXHAUST STEAM 18 THE MOST 


ATISFACTORY 


LIST OF EMINENT USERS AND CATALOGUE FROM DEPT. 2, THE BAKER OIL SEPARATOR OO., LTD., HUNSLET, LEEDS. 


388 


particularly for motor work and on feeder circuits. It 
gives much better protection than is given by a breaker 
without time element, which must be “ set up" to cor- 
respond with all momentary currents such as occur at 
starting. The standard ratings of these breakers are such 
that all overloads of 2595 if prolonged will cause the 
breaker to operate, and it can be fitted in six or eight steps 
from normal to 5? above, though this is rarely necessary 
in view of the time element feature. All recognised types of 
breaker are supplied. Full details of the time element 


circuit breaker are given in Messrs. Morris and Lister's new 
leaflet list No. 8b, which deals with all the different varia- 
tions of breaker, including plain overload, with fixed or 
free handle, no-voltage, minimum and reverse current 
attachments, magnetic blow-out action, and all either open, 
protected, or totally enclosed. Messrs. Morris and Lister 
have been making this breaker for three or four years past, 
and it has met with an exceptional measure of success. 
This is, however, the first occasion, we understand, that 
they have issued a complete list of the various types. 


The Foster Automatic Switch and Plug. 


In view of the Mines Bill and of the new regulations, 
shortly to be issued, with regard to the use of electricity in 
mines, the question of automatic safeguards is arousing 
widespread interest. We have received from the Foster 
Engineering Company, Ltd., of Morden-road, Wimbledon, 
à new leaflet relating to their patent automatic switch and 
plug which has a close bearing on this subject. This device 
has been specially designed to guard against the risk of 
explosion and to assure that no wiring remains alive when 
light is not in service. Its essential feature is that it is 
impossible to withdraw the connecting plug from the socket 
when the circuit is alive, as the former is electrically locked 
in the socket. The plug can only be withdrawn when the 
double-pole switch is in the “ off" position. This double- 
pole switch, which is situated outside the danger zone, cannot 
be left in the “ on " position unless the plug is first inserted. 
The switch cannot be closed when the plug is not of position, 
as it automatically releases. Unless, therefore, the whole of 
the circuit is in working order, including the lamp to be 
controlled, the circuit cannot be made alive as the switch 
will not remain closed. Both switch and plug are perfectly 
gas and watertight. The switch contains an electro-magnet 
so arranged that it holds in the '* on " position the double- 
pole switch when current is passing through it, but should 
no current be flowing tle magnet ceases to be energised, 
and the circuit is broken. The socket also contains an 
electro-magnet so arranged that when current is passing 
through it, a small bolt is lifted which locks the movable 
plug so that it cannot be withdrawn while the current is 
on. The magnets in both switch and plug are in series with 
the rest of the circuit. 


Leskole Distance Thermometers. 


While temperature measurements form an important 
function in all power plants, they are of lit.le value to the 
engineer unless it is made possible for him to possess the 
means of knowing and controlling temperatures without 
either on the one hand having to leave his post, or on the 
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other, having to rely on information supplied at second hand. 
The Leskole Distance Thermometer, manufactured by the 
Leskole Company, Ltd., of Palace Works, Enfield, will bring 
this knowledge to him with absolute accuracy from any 
distance, however great. As the conductors are ordinary 
insulated copper wires, permanently reliable and accurate 
readings are secured, and an unlimited number of ther- 
mometer-elements may be grouped together on one switch 
board, to be read alternately on the same indicator through 
the medium of an ordinary switch. Two systems are used 
according to the temperature to be measured. For readings 
up to 900° F. the electrical resistance of small coils of very 
pure nickel wire, which varies with the temperature of the 
wire, 1s used as the medium. This resistance 1s measured on 
a galvanometer, by comparison with others not sensitive to 
temperature, so arranged in the galvanometer as to form a 
“ Wheatstone ” bridge with the thermometer resistance. 
These resistances are so adjusted that the pointer remains 
at rest when the thermometer-element has the desired 
starting temperature of the scale, but moves, as soon as this 
temperature rises, indicating it instantly in degrees 
Fahrenheit or Centigrade according to the scale provided. 
The necessary current is furnished by a two-volt accumu- 
lator and & special regulating rheostat is fitted on the 
switch board, by means of which the tensity of the current 
is maintained at a definite level. In special cases, requiring 
a very open scale, the resistance method is employed for 
temperatures above 900° F. (platinum resistances being 
then substituted), but, generally speaking, thermo-electrical 
thermometer-elements are used for high temperatures and 
also for the very low readings down to -- 300? F. Thissystem 
consists of measuring, by means of a galvanometer, the 
current generated at a junction of two dissimilar metals, 
when exposed to heat, the strength of the current varying 
with the heat present. The galvanometer-scales are cali- 
brated directly in degrees of temperature. For temperatures 
up to 1,100? F. the junction forming the thermometer- 
element consists of iron and constantan ; for readings to 
2,900? F. a special, patented couple of carbon and nickel 
is employed, whereas the highest temperatures to 2,900? F. 
are measured by junctions of platinum and platinum- 
rhodium. 


Philips Metal Filament Lamps. 


Messrs. G. M. Boddy & Company, of 15, Grays Inn -road, 
London, W.C., have issued a new illustrated list of their 
“ Philips " metal filament lamps, the price of which is now 
considerably reduced. The special features claimed for these 
lamps are high efficiency, long life, pure white light, and 
filaments so tough as to be able to withstand an unusual 
amount of vibration. Besides illustrating numerous forms 
of this lamp, the list gives details of high power metal 
filament lamps ranging from 100 to 1,000 c.p. Important 
information with regard to conditions of sale and special 
discounts are also included and should be of interest to the 
trade, to whom the list will be promptly supplied on appli- 
cation to Messrs. Boddy & Company. 


Shock-Proof Specialities. 


The new * Home Office List” issued by the British 
Central Electrical Company, of 84, Hatton-garden, London, 
E.C., embraces illustrations and descriptive particulars of 
a lar ge range of specialities and accessories that are being 
supplied to meet the requirements of the latest Home Office 
and Factory Regulations. These include '' handshield ” 
shock-proof plugs of various types, ironclad wall-plugs, 
“ handshield " fuse boards, insulated lamp-holders, shock- 
proof hand lamp, and various forms of switches, cut-outs, 
etc. 


The Cryselco Lamps. 


In connection with the independent tests recently com- 
pleted by the Westminster Electrical Testing Laboratory, 
York Street, Westminster, on the new type of metal 
electric lamps, we are informed by the manufacturers that 
the Cryselco lamp, which is manufactured at Bedford, 
comes out at the top of the list. The mean results of all 
the lamps tested show, they inform us, that this well- 
known lamp gives the best results under all headings for 
1,250 hours. such as regularity of manufacture, amount 
of light during life, and Jast, but not least, economy in 
current consumption. 


THE ELECTRICAL 


Adams Multiple Lever Starters. 


We illustrate on this page two of the Adams Manu? 
facturing Companv, Ltd.'s, latest developments in multiple 
lever starters. The first figure shows the toggle joint 
multiple lever starter, which is a departure from their 
previous standard type using rigid levers, in that it 1s 
necessary to hold in each lever while the next in succession 
is being closed. It is to be noted, too, that the power 
necessary to apply to the handles in closing each switch is 


much less, owing to the toggle action. It is impossible 
to leave any lever open, or to close any, except in correct 
o7 l-r. The main current carrying brushes are of the laminated 
copper type, and each lever is fitted with an auxiliary 
copper sparking tip, readily renewable, and contacting 
with a heavy carbon brush. Destructive action at the 
contacts is, therefore, eliminated. To start the motor 
it is necessary to close the levers, with a hand over hand 
motion, thus ensuring a positive slow cutting out of the 
resistance. ` 
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The second figure illustrates the Adams straight line 
multiple switch starter, which has been specially designed 
for enclosing in dust and watertight covers, oil immersing, 
ete. Each switch is closed in succession by means of an 
up and down motion of the handle shown at the top. 
The first or bottom switch is held in by a no-volt release 
magnet, and is provided with carbon break and magnetic 
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blow-out. When desired, this switch is fitted with an 
overload circuit breaker, interlocked with the first switch, 
and this protects the motor against heavy overloads 
during starting. 


Messrs. Ferranti in Canada. 


The Canadian branch of Ferranti, Ltd., have now added 
to their premises at West Toronto a complete switchgear 
and estimating department, of which Mr. Nils W. Lofven- 
gen, E.E., from headquarters in Manchester, will take 
charge. The meter department also has recently been 
considerably enlarged to enable this firm to carry sufficient 
stock to meet the demands now being made for the Ferranti 
meter, which would seem to indicate the popularity of this 
meter with central station men. In view of the past year’s 
business and the encouraging outlook for the future, a 
proposition for the erection in Toronto of a factory fully 
equipped for the manufacture of meters and complete 
switchgear appliances is now being seriously considered by 
the heads of the firm, of which Mr. G. C. Royce, of West 
Toronto, is the Canadian representative. 


We are informed by the Electric and Ordnance Acces- 
sories Company, Ltd., of Aston, Birmingham, that their 
agreement with Mr. J. Whaley, of Belfast, and Mr. T. T. 
Clarke, of Dublin, having expired, they have appointed 
the Hurst Electric Manufacturing Company, of Clokey's- 
buildings, King-street, Belfast, to represent the company 
in Ireland for their electrical manufactures. The partners 
in the firm are practical electrical engineers and will 
therefore be able to give complete and prompt information 
to enquirers. 


DIARY. 


FRIDAY, APRIL 7. 

Roya Instirution.—Professor Sir J. J. Thomson on 

‘ A New Method of Chemical Analysis," 9. 
SATURDAY, APRII 8. 

Rovar Instirution.—Protessor Sir J. J. Thomson’s 

sixth lecture on “ Radiant Energy and Matter," 3. 
MONDAY, APRIL 10. 

INSTITUTION OF ELECTRICAL ENGINEERS (Newcastle 
Local Section).— 7.30 p.m., Discussion on * Test House 
Equipment and Meter Testing," to be opened by Mr. E. 
Fawssett. 

INSTITUTION OF MECHANICAL ENGINEERS (Graduates? 
Association).—" The Manufacture of Interchangeable | 
Parts," by Mr. €. A. Collins ; Mr. George Hughes, Chair- 
man. 

Turspay, APRIL 11. 

INSTITUTION OF ELECTRICAL ENGINEERS (Glasgow Local 
Section).-—Meeting for nomination of office-bearers for next 
session, etc., 8 p.m. 

THE [NSTITUTION OF MECHANICAL ENGINEFRS.—Storey s- 
vate, R p.m., first of two lectures on Steel, by Dr. Walter 
Rosenhain, of the National Physical Laboratory, Mr. E. B. 
Ellington, the President, in the chair. 

WEDNESDAY, APRIL 12. 

INSTITUTION OF ELECTRICAL ENGINEERS (Students' 
Section).—Institution Lecture Theatre, 7.45 p.m., Paper 
by Mr. J. B. Sparks on ** The Present Position of Electric 
Traction on Main Lines in Europe.” 

WEDNESDAY, APRIL 26. 

Tue ELECTRICAL TRADES BENEVOLENT INSTITUTION.— - 
Annual Festival Dinner at the Hotel Cecil under the 
presidency of the Rt. Hon. Lord Justice Fletcher Moulton, 
(D. 

THURSDAY, APRIL 27. 

InstituTION OF MECHANICAL ENGINEERS.—Storey's- 

gate, Anniversary Dinner. 


Roya Instirution.—A general monthly meeting of the 
members of the Roval Institution was held on Monday 
afternoon, the Duke of Northumberland, K.G., President, 
in the chair. Mr. J. Devonshire, Mr. G. H. Griffin, Mr. 
W. E. Lawson Johnston, Mrs. Guy Pym, and Mr. A. E. 
Reed were elected members. The Chairman reported the 
decease of Professor J. H. Van °t Hoff, an honorary member 
of the Roval Institution, and a resolution of condolence 
with the family was passed. 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “ Electrical Engineer." 


Gulding Electric Cables for Internal Combustion Engines. 


24688.—1910. R. Boscn, Stuttgart. A rod on which a series of 
discs with central holes and notches is fitted at regular 
intervals forms a support and guide for electric cables. The 
rod passes through the central hole of each disc and the 
cables are pressed into the notches. À surrounding ring may 
be fitted round the discs after the cables are in place in order 
to increase the strength of each disc. 


Electric Plug Couplings. 


27375.—1910. J. KaraMBA, Görlitz. This is an improvement 
in plugs of the type described in specitication No. 27248— 
1910, and consists in locating the safety fuses in the elastic 
intermediary members of the wall sockets. ‘This enables the 
plug box to be made much smaller and the construction of 
the socket much simpler. A fused safety fuse can be easily 
replaced without dismantling the socket. 


Electrical Transmission Dynamometer. 


4669.—1910. C. V. DRYSDALE, Reigate. The electrical power 
in this dynamometer is indicated by the magnitude ard 
hase displacement of two alternating E.M.F's., produced 
hy two alternators of the induction type united as a self- 
contained whole by a spring coupling and having a single 
set of field magnets and a single magnetic circuit common 

to both alternators. 


Wireless Electric Signalling. 


5133.—1910. R.A. FEssENDEN, Brant Rock, Mass. Theinvention 
consists in a special arrangement of balancing transformer 
circuits whereby when signals are being simultaneously 
received and transmitted the completion of the transmitting 
circuit shall have no effect on the receiving circuit at the 
same station. 


Manufacture of Meta! Filaments. 


5388.—1910. A. LEDERER & WESTINGHOUSE METAL FILAMENT 
Lamp Company, Lrp., London. According to patent 
Specification 6936.—1909 a process was described for de- 
carbonising raw filaments by heating them in an atmos- 
phere of dry hydrogen alone until all the carbon is eliminated. 
The present invention prescribes the same treatment for 
finished filaments in order to ensure freedom from carbon. 


Electric Arc Lamps. 


5965.—1910. Janpus Arc Lamp & ELECTRIC Company, LTD., 
Holloway. Between the longitudinal wires forming the 
armature of the lamp and the axial rod which they surround, 
a spiral of soft iron wires is arranged. This prevents the 
longitudinal wires from rubbing against the rod. This 
form of construction allows a very complete absorption of 
the core vibration without introducing friction in the lamp. 


Electric Water Heaters. 

6065.—1910. M. V. ELY, & Foster Arc Lamp ENGINEERING 
Company, LTD., Wimbledon. The heater comprises two 
conducting cylinders arranged concentrically with an annular 
space between them. The space is divided by insulating par- 
titions into a helical passage through which the water to 
be heated flows. The cylinders are connected to the 
secondary of an electric transformer. 


Electrostatic Voltmeter. 


10722.—1910. R. B. Burrowes, Cathcart. This instrument 
consists of an electric condenser system of variable capacity. 
The two metallic coatings of the condensers are both fixed 
and consist of two concentric metal cylinders provided with 
evenly-spaced openings. In the space between the two 
fixed cylinders and concentric with them is a flint glass 
cylinder with the same number of spaces as the metallic 
cylinders. The variable capacity is brought about by the 
rotation of the glass cylinder (in which the specific con- 
ductive capacity is different from that of air) in the inter- 
vening space between the two fixed cylinders, when an 
electric potential difference is set up between them. 


Electric Motor Control System. 

12265.—1910. GENERAL ELECTRIC Company, Schenectady, 
U.S.A. In this system of electric motor control an in- 
duction motor and a direct current motor are emploved, 
an electrically-operated apparatus responsive to speed 
variations in the induction motor controls the speed of the 
direct current motor so as to maintain a proportionality 
between the speeds of the two motors. 


Electric Rail Bonds. 


30138.—1910. GENERAL ELECTRIC Company, Schenectady. The 
main body of the rail is composed of wires. The centre 
wires are very fine but graduate in thickness towards their 
exterior. The exterior coarse wires form a protective 
covering for the rail. 


Starting and Speed Regulation of Polyphase Electric Motors. 

25064.—1910. SIEMENS SCHUCKERTWERKE, G.M.B.H., Berlin. 
This is à method of starting and controlling the speed of a 
polyphase metor provided with its own commutator or 
electrically connected to another commutator machine in 
which by means of an adjustable separately excited field 
of a transformer carrying the current flowing in the stator 
and rotor windings of the polyphase motor a voltage of 
any desired value can be transmitted from the stator wind- 
ing to the rotor winding or vice versa. 

Controllers for Electric Motors. 

5278.—1910. | CurLER. HAMMER MANUFACTURING CoMPANY, 
Milwaukee. This is an improvement in controllers of the 
tvpe in which an independent circuit breaker is mechanicall v 
interlocked with & starting device so that the latter cannot 
be operated until the circuit breaker is closed, mechanical 
means being provided for retaining the circuit breaker in 
the closed position. The improvement consists in con- 
structing & self-contained circuit breaker provided with a 
handle which closes and holds the circuit breaker closed by 
mechanical means actuated by a device responsive to 
abnormal current conditions to release the handle and allow 
the circuit breaker to open. 


Electrically Heated Appliance. 


6207.—1910. C. O. Bastian, Brondesbury Park, N. This 
appliance comprises a vessel for holding liquid provided with 
a large thin tube, one end of which opens through the side 
of the vessel while the other end which is closed extends into 
the vessel interior. A number of quartz tubes are arranged 
within the large tube. A resistance in the form of a spiral is 
arranged around the small tubes and when connected to a 
source of energy the spiral and apparatus becomes heated. 


Driving Electric Rall Vehicles. — 


6403.—1910. A. G. Brown, Bovert ET CIE., Baden. The electro- 
motor is completely supported on the vehicle frame and is 
provided with a rotor which has a hollow shaft connected 
by a flexible coupling to an intermediate shaft connected in 
turn by a flexible coupling to the wheel axle. 


Connections for Terminal Ends of Electric Cables. 


6431.—1910. R. F. Hatt, Moseley. The ferrule which grips the 
exterior of the insulation has an internal tlange which abuts 
against the cable end. The terminal end screws into the 
flange. 


Di-Electric Filling. 


9933.—1910. R. C. SHARP, Glasgow. This improved filling con- 
sists of a mixture of equal parts of pitch and finely ground 
granite. The granite is added to the hot pitch and well 
mixed. The mixture is claiined to be more durable and to 
possess greater di-electric properties than pitch by itself. 


Ineandescent Electric Lamps. 


11931.—1910. A. F. F. Stopp, New York. The neck of the lamp 
has & stem through which feed and return circuit wires are 
passed. The stem extends into the bulb and has à number 
of annular enlargements from which à number of radially 
and downwardly projected additional supports are extended. 
The incandescent filament is suspended from the supports. 


Primary Batteries. i 


13739.—1910. J. HEROLD, Vienna. The plates forming the 
positive electrodes are arranged longitudinally and trans- 
versely of the containing case and provided with slots so 
that the plates arranged in one direction fit over those 
arranged in the other direction and allow the electrolyte to 
circulate freely. 


Electric Resistance Conductors. 


14743.—1910. GENERAL ELECTRIC Company, Schenectady. An 
improved alloy for use as an electric resistance conductor is 
claimed to be obtained from a mixture of 20 parts iron, 62 
parts nickel, 12} parts chromium, 5 parts manganese, and 
from one-tenth to two-fifths per cent. of carbon content. 


Electric Incandescent Lamps. 

15424.—1910. F. Harrison, Muswell Hill. The filament sup- 
porting stem of the lamp consists of two parts rigidly 
secured with relation to each other, but capable of adjust- 
ment or movement to vary the distance apart of the sup- 
porting points of the filament. 


High Tension Mazneto Electric Apparatus. 
16844.—1910. F. R. Sims, Kilburn. This apparatus has the 
safety spark gap arranged between the part of the conductor 
which connects the high tension terminal and the electric 
brush holder to the distributor. A ring is located within the 
hollow spindle of the gear wheel for rotating the distributor 
brush. 
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NOTES. 
[Herne power will enter very extensively into the 
equipment of the new naval works which are to be 
constructed in Montreal bv the Vickers Company on behalf 
of the Harbour Commissioners. The scheme is a very 
umbitious one. It includes a floating dock large enough 
to take merchant and war ships of a displacement of 
27,000 tons, a basin for accommodating ships being fitted 
out or repaired, and extensive workshops. The floating 
dock is to be built at once at Barrow, and will, it is ex- 
pected, be ready next season for the accommodation of 
the largest of the ships sailing up the St. Lawrence. The 
site of the works occupies some thirty acres, and for nearly 
a year, it is announced, the Harbour Commissioners have 
had extensive excavating operations in progress for its 
preparation, six large dredgers and various land-excavating 
machines having been continuously at work. Building 
operations and the construction of the masonry walls will 
begin almost at once, and it is added, “ the authorities 
and people of Montreal are gratified that such an important 
concern as the Vickers Company should by means of this 
contract be so closely identified with the new naval ambi- 
tions of Canada." For our part we are equally gratified 
that the new naval ambitions of Canada should be so 
closely identified with such an important concern as the 
Vickers Company, and wish every success to both. 
HILE the Board of Trade returns for the past 
month are satisfactory in so far that they indicate 
anappreciable increase—about seven per cent.—in imports, 
and an increase in exports which breaks all records, amount- 
ing as it does to nearly nineteen per cent., it is to be noted 
with regret that exports of electrical goods showed a 
falling off in value to the extent of nearly half a million 
sterling, as compared with the corresponding month of 
last year, though the total was £107,954 better than the 
very lean aggregate of 1909. The actual totals for the 
three years in respect of March exports were: 1909, 
£160,614; 1910, £758,160, and 1911, £268,598. These 
totals are exclusive of machinery and telegraph and 
telephone wire, but as electrical machinery is lumped 
together with machinery of all kinds and the total value 
of machinery exports fell from £2,398,784 in March, 1909, 
to £2,349,167 in March, 1910, and then rose to £2,765,439 last 
month—a jump of £416,272—it may be presumed that 
the precise figures are not quite so bad as the returns would 
seem to indicate. Under imports of electrical goods, the 
March value showed a total of £126,001, or £394 less than 
that of March, 1910, and £20,852 in excess of the total of 
March, 1909. Imports of copper increased from 13,803 tons 
to 14,055 tons. 


HE “fused electric wire" was rung in with great 
success in the earliest accounts to reach this country 

of the fire which wrought such havoc at the State Capitol 
of New York at Albany. Authoritative information which 
has been obtained by Mr. H. B. Renwick, the chairman 
of the Electric Supply Publicity Committee, puts, however, 
a totally different complexion on the matter. There is, 
it appears, absolutely no evidence whatever that the fire 
was caused by the fusing of an electric wire. The origin 
of the outbreak is quite unknown, but as the Capitol 
was the scene of a very late Session, it is regarded as 
extremely probable that its source is to be found in a 
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lighted match dropped by a careless smoker. As a matter 
of fact the news has already been cabled over that this 
late sitting of State legislators was marked by “ much 
smoking. drinking, and general disorder," and as the section 
of the building in which the fire took its rise was littered 
with papers, and the fire oceurred immediately the sitting 
was over, there need be little difficultv in adjusting the 
lighted match and careless smoker theory to the actual 
facts of the case. The “ Times" correspondent, indeed, 
goes so far as to cable the statement that when the Capitol 
was seen to be blazing, the first question that was asked was, 
" Who did it?” the sinister suggestion. underlying the 
inquiry being that the burning of the building would also 
involve the destruction of a large accumulation of docu- 
ments of an incriminatory character in connection with 
the “ graft " scandals. There seems no need to go so far 
as this, but clearly there were no delusions with regard 
to fused wires on the other side of the Atlantic. 


R. HORACE FIELD PARSHALL, whose appoint- 
ment as chairman of the Central London Railway, 
in succession to Sir Henry Oakley, was announced in 
our last issue, is probably one of the best authorities 
of the day on the complex question of electric traction. 
Though still only five-and-forty, he has been for twenty 
years in the very heart of the traction industry, and has 
gained extremely valuable experience in this branch 
of electrical engineering in the United States. He has 
been responsible for many important installations in 
this country, has been activelv engaged in the design of 
electric traction apparatus, and prepared, we understand, 
all the plans for the Central London installation, the 
first railway to be operated on the multi-phase system 
with converting sub-stations. He has been the company's 
consulting engineer from the outset of its operations, and 
brings to bear upon his new duties a ripe experience both of 
engineering and of administrative work. He was the 
consulting electrical engineer for the London United 
Tramways, the Bristol Tramways, and the Glasgow 
Corporation Tramways, and is the author of important 
works on electrical engineering. As we pointed out in 
briefly noticing Mr. Parshall’s appointment last week, the 
decision of the company is in line with the practice, now 
becoming so general in the United States, of placing the 
administrative control of large undertakings of this character 
in the hands of experienced engineers, a system which 
has logic, expediency, efficiency and every other argument 
in its favour. 


Gee Guardians have placed the secretary 
of the local gas company in a position of great 
difficulty and delicacy. They had been discussing the 
lighting of the Werkhouse and the Infirmary, which 
seems to have given considerable dissatisfaction, both 
on the score of cost and efficiency, and a letter was put 
before them from the Guildford Electricity Company 
guaranteeing not only better lighting at lower cost, but 
offering very generous terms in regard to fittings and 
installation. A prominent local firm also wrote to the 
Board pointing out that by ousting gas and installing 
electricity on their premises they were not only saving £10 
a year on lighting but £4 a year on the cost of repainting 
ceilings. A third letter still further complicated the Guar- 
dians’ problem by means of an'offer'to instal gas governors 
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which, it was guaranteed, would effect a saving in the cost 
of gas of sixty to eighty per cent. per annum. By way of 
cutting the Gordian knot, a guardian proposed to spend ten 
guineas on securing the advice of a consulting engineer, 
while another member of the Board urged that the question 
be referred to a special committee. Neither course, how- 
ever, was adopted; and in the end, by sixteen votes to 
eleven, it was decided to ask the advice of the Secretary 
to the Gas Company! Æsop records, in the animal world, 
a somewhat similar decision which had very unhappy 
results for those who sought the advice; but in that case 
there is no evidence to show that the wolf possessed any 
of those gentler instincts with which we may credit the 
secretary of the gas company, who is at least a man 
and a brother. But what can he do between the very real 
advantages of electric light on the one hand and those 
terrible gas governors on the other ? We may confess to a 
certain amount of scepticism with regard to that eighty 
per cent. saving, but even if it only works out to forty per 
cent. in actual practice, it leaves the existing gas arrange- 
ment in a very awkward predicament. Our cordial (and 
quite disinterested) advice to the Guardians is to plump 
for electric light—unless, indeed, the gas governor people 
can be induced to “ spring” another twenty per cent. 
and thus save the cost of gas altogether. Judging from 
some of the wonderful things we have been hearing lately 
about gas, this ought to be not only possible, but easy. 


|X their general demand for the heads (on chargers) of 
chairmen of electricity companies who dare to dispute 
gas fictions with regard to metal filament lamps, we may 
add to our last week’s suggestions to the Gas Publicity 
Conference the name of Mr. F. E. Gripper, of the Bromley 
(Kent) Electric Light and Power Company, Limited. At the 
annual meeting of that company a few days ago Mr. 
Gripper had the temerity to say that “the metal lamp 
has been an extremely good friend to us. It has enabled 
us to hold our own; if we had not had the metal lamp we 
should have been in a much worse position than we are 
to-day.” And that position is by no means a bad one. 
The year’s profit was upwards of £12,000, lamp 
connections increased from 89,283 to 95,307, and a six 
per cent. dividend was declared for the year, an increase 
of half per cent. over the return for the previous year. This, 
of course, is very reprehensible on the part of the Bromley 
Company, and implies a grave lack of consideration for 
. the feelings of the gas gentlemen. Still, there it is; and 
if metal filament lamps will continue to attract new con- 
sumers, it is difficult to see how increased profits are to be 
avoided. But it is very painful, all the same—from the 
gas point of view. 
[305 in Callan, County Kilkenny, is not exactly, it 
would seem, a bed of roses for the engineer in charge 

of the local electric light undertaking. Callan rejoices in 
an organization known as the Town Tenants’ League, 
which allocates to itself the pleasing duty of evicting by 
force any tenant of a landlord against whom, for any or 
no reason, it conceives a prejudice. Last November, David 
Kelly, the tenant of a house whose owner came under the 
ban of the Town Tenants’ amiable League, was thus 
evicted, though his rent had been fully paid, the ostensible 
reason being that the owner, a lady, wanted to live in the 
house herself. Soon after this, however, the lady died, 
but while in extremis had consented to the return of David 
Kelly. Before David could take possession, however, the 
agent, a Mr. Joyce, who is a J.P. and a T.C., let the house 
to an Englishman, Mr. Bale, the electric lighting engineer. 
Accordingly, Mr. Joyce and Mr. Bale were peremptorily 
ordered to present themselves before the high dignitaries 
of the Town Tenants’ League and explain themselves, it 
being demanded of Mr. Joyce how he dared to let the 
house to an Englishman, and of Mr. Bale how he dared to 
presume to live in it. 
Mr. Joyce failed to respond to the League’s invitation, 
but Mr. Bale-duly; put in.an appearance and stood nobly 
to his guns. “I’ve rented the house," he said, “ and I’m 
going to stay in it, and defy the League.” The fat was 
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IQII. 
now in the fire with a vengeance. What happened ix 
thus described in the local newspaper : 

Mr. Kerwick: I don’t mind telling you, Mr. Bale, or 
whatever your name is, if you intend to defy the Town 
a League in Callan, we shall make it mighty hot 
or you. 

. William Egan (Chairman of the League): What 
will you do, I should like to know, if the people of Callan 
tum ud and push you and your company out of the 

wn 

Mr. Bale: That is not a question which should be brought 
forward here. 

Mr. Kerwick: What ? 
for. 

The Chairman (hotly): Ah, and we'll do it, too, if we 
are defied—you and your company ! 

Mr. Bale, however, was not to be intimidated, and, in the 
end, he was given a week in which, as the League put it, 
to “clear out," with the threat that if he did not evict 
himself within that period, a General Public Meeting of 
the League would be convened “ to take further steps in 
the matter." As for poor Mr. Joyce, he was ignominiously 
expelled from the League, which also threatened to return 
his subscription to him. It is to be doubted, however, 
whether the League will proceed to this latter extreme. 


Why, that's what we're here 


WRITING from Peking on the subject of Lord Furness's 

recent plea for the establishment of a Chartered 
Institute of International Commerce, with a view to the 
development of the commercial future of Great Britain, the 
representative of a well-known engineering firm, Mr. H. P. 
King, gives strong emphasis to the suggestion that British 
manufacturers should exercise more discrimination in the 
selection of the agents they send abroad. ** As one who has 
been going about the world to bring orders home nearly all 
his life," he writes, “ I agree with a good deal of what Lord 
Furness says. Certain it is that a great number of the men 
we send abroad are not fitted by training for their work, 
but the fault lies with our manufacturers, who alone are 
responsible for the men they send out.” Mr. King gives a 
remarkable instance in point. An important group of 
manufacturers on the North-East Coast of England, com- 
prising shipbuilders (war and merchant), locomotive 
builders, bridge builders, steel manufacturers, and gas- 
engine makers, last year arranged for their joint representa- 
tion in the Far East. As their representative they sent out 
a man who was a profound classical scholar, who had spent 
all his life studying languages, but who had not the faintest 
conception of either technical or commercial matters. Had 
the representative been supplied with a qualified assistant 
no exception need be taken to the appointment, but, 
unassisted, it was quite impossible for him to cope with the 
questions he was constantly confronted with. And the 
gentleman upon whose recommendation the representative 
was appointed happens to be either the chairman or a 
director of each of the companies referred to above, and 
was fully acquainted with the qualifications of the repre- 
sentative. “ That gentleman," adds Mr. King, “ was Lord 
Furness, who now deplores the lack of training in our 
business men ! " | 


T 1s, however, not only Lord Furness who is setting out 
to tell the British manufacturer what he ought to do. 
There was a meeting the other day at the Mansion House 
of the British Science Guild, at which Lord Haldane 
enunciated the doctrine that we are given in this country 
to be either lethargic or pessimistic. Technical education, 
he said, was doing a good deal for us, but it would achieve 
a good deal more if it were not for the * habitual and stolid 
indifference of the great mass of the people to the conception 
of what science could do for them. What we need," he 
added, “ is more education on this subject in almost every 
direction. Necessity is teaching our manufacturers a great 
deal, but they might hold their own still better in the 


| markets of the world if they knew more." Well, despite 


Lord Haldane, British manufacturers are not doing so very 
badly in the markets of the world ; and they are probably 
getting just a little tired of being told that if they did this, 
or didn't do that, or tried to.do something else, they would 


be a good deal better off. With one of the suggestions put 
forward at this meeting, however, we are in hearty accord. 
Dr. Glazebrook urged that one of the great. needs of the 
moment. was a central technical faculty in London, complete 
in itself, and practically independent of exterior control. 
The suggestion met with the cordial support of Professor 
Silvanus Thompson and other members of the Guild, and 
might with advantage be discussed by the Institutions of 
Electrical, Civil and Mechanical Engineers. 


ROPOSALS, it is announced, are being formulated for 
the construction, at a cost estimated at £3,712,500, 
of an electric railway, partly tube and partly open air, 
between Victoria and Penge, with stations at Kennington 
Oval, Camberwell, Denmark Hill, East Dulwich, Dulwich, 
Lordship Lane, Upper Sydenham, and the Crystal Palace. 
Powers have alreadv been obtained for the construction of 
a tube railway from Victoria to Cricklewood in the North, 
but have hitherto lain in abevance. The Penge-Victoria 
proposal, it is urged, offers a good opportunity for reviving 
these powers and putting the Cricklewood-Victoria scheme 
into operation, thus linking up the South-East. with the 
North-West. The Penge-Victoria line would be eight and a 
quarter miles long, and could be constructed, it is estimated, 
for £450,000 per mile, as compared with £700,000 per mile, 
the average cost of other London tube railwavs. 
EE management. of the Great Eastern. Railway re- 
pudiates the suggestion made some four weeks ago 
in the ELECTRICAL ENGINEER that it has under contempla- 
tion the electrification of its suburban lines; and a some- 
what similar dementi has been officially forthcoming in 
regard to the Brighton and South Coast Company's main 
line. In the latter case, however, it is not denied that a 
survey, with this ultimate object in view, 1s in progress. 
In the case of the Great Eastern, however. it is definitely 
stated that no scheme of the kind has been under con- 
sideration, and though our information came from an 
authoritative source, and was subsequently confirmed and 
amplitied by the “ Railway Magazine," we must, of course, 
accept the company’s disclaimer. Nevertheless, it is 
certain that within, comparatively speaking, a very short 
period, electrification will have to be resorted to in order 
to stem the ever-rolling tide of tramway and motor-omnibus 
competition. Electrification is even more necessary in the 
case of the Great Eastern suburban lines than 1t is 1n the 
case of the North London Railway, and nothing but electric 
traction, with its tremendous advantages in the matter 
of rapid acceleration and deceleration of speed, can enable 
the company successfully and satisfactorily to handle its 
volume of traffic, with frequent stoppages, in face of the 
rivalry of the tramcars. - 
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N connection with the address of Professor Priestley on 
the effect of electricity on agriculture (ELECTRICAL 
ENGINEER, page 380) it is interesting to note that in reply 
to a question put by Mr. Charles Bathurst in the House of 
'ommons, Sir E. Strachey, the Parliamentary Secretary to 
the Board of Agriculture, announced that the Board 
anticipates that under a general scheme for the promotion 
of agricultural research, which is now under the considera- 
tion of the Development Commissions, funds will be 
available before long for investigating the whole subject of 
Professor Priestlev's researches. The subject is undoubtedly 
one which deserves the fullest attention at the hands of the 
Development Commissioners. The experiments already 
carried out at considerable cost by private enterprise have 
umply demonstrated the fact that the matter has long since 
passed the hypothetical stage, and with reasonable encour- 
agement may have a very marked effect upon the future 
of the agricultural industry. 


— 


AT the twenty-eighth annual meeting in Glasgow of the 

Scottish Gas Managers, Mr. J. B. Scott, the president, 
after giving his brother gas managers some shrewd advice 
as to the necessity of employing thoroughly qualified men 
to look after the wants of consumers, * men who knew how 
to fix and regulate an incandescent burner, who could 
advise consumers as to the class of cooker or fire that 
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would suit them,” observed that in almost every town of 
any importance at all they had to face the competition of 
electric light, and in the smaller towns with high priced gas 
the competition was pretty acute. In some cases, of course, 
people would have the newer form at any price, but the 
astute business man generally desired to compare two and 
two before he made a change. Therefore, they were often 
faced with the question, ‘ How does gas compare in price 
with electrie light ? " and in 30me cases it was difficult to 
answer. Not, Mr. Scott hastened to explain, that they could 
not give sufficient data to prove their claim, but often 
enough because they could not get their customer to realise 
that it was not a 1,000 cu. ft. of gas he was buying, but a 
certain amount of light, and to get him, in fairness to both 
parties, to take into consideration the amount of light he 
was getting for his monev. But with all the respect due to 
a Gas Manager, we venture to suggest that this is just 
exactly what the astute business man alwavs does, and that 
is why electric lighting is making such tremendous head way. 


R. GARCKE had a very encouraging and agreeable 
dutv to perform in addressing the shareholders of 
the Metropolitan Electric Tramwavs, Ltd. The traffic 
receipts of the undertaking were £393,869, an increase of 
£67,428, and the net surplus, after deducting all expenses 
chargeable to revenue, providing for renewals, ete., comes 
out at £57,345, a sum which permits the declaration of 
a dividend of five-and-a-half per cent. on the ordinary 
shares, the payment of £25,000 for dividend on the pre- 
ference shares, and the setting aside of £8,000 to reserve, 
and leaves £2,821 to be carried forward. It is also to be 
noted that during the past year £9,745 of four-and-a-half 
per cent. debenture stock has been bought and cancelled 
under the operation of the sinking fund. Despite the ex- 
tension of the company’s lines into outlying districts where 
the traffic density is relatively small, the average profit 
per route mile shows an increase from £2,342 to £2,417, 
and so heavy were the demands made upon the company’s 
resources that a sum of £1,093 had to be incurred for the 
hire of additional cars. Meanwhile the Supply Company, 
of which the Tramway Company owns practically all the 
ordinary shares, has paid a dividend of six per cent., and 
has supplied a total of twenty-one million units during 
the year, representing an increase of thirty per cent. 


T RNING from the Metropolitan Tramways to the 

London County Council Tramways, there is, it is to 
be feared, but small comfort to be derived from the accounts 
of the Department which were presented at the last meeting 
of the Council. While the revenue accounts show an 
anticipated surplus on working amounting to £900,885, 
debt and other charges absorb £713,041, leaving a balance 
of £187,844, of which £138,270 has to be carried to the 
renewals fund and £49,574 is available for the general 
reserve fund. While the receipts per car mile had fallen, 
the working expenses per car mile decreased in 1908-9 
and 1909-10, but increased in 1910-11, and were estimated 
to increase still further in 1911-12, owing to increased 
payments for rates on the permanent way. The result is 
that the surplus on working per car mile, which has hitherto 
stood at a fraction over 5d., has not been maintained for 
1910-11. and is not estimated to be realized for 1911-12. 
]t appears, also, that, although a considerably increased 
car mileage is to be run in 1911-12, the net earnings will 
not be materially increased, notwithstanding the fact that 
there has been added to the capital outlay on electric 
traction during the past year about £850,000. The Council 
has already expended £11,500,000 on the tramway under- 
taking, and is committed to a further amount estimated 
at £2,500,000, with the certainty that the expenditure in 
front of them cannot by any possibility be as remunerative 
as that alreadv incurred, as the most paying lines have 
already been electrified, and those still remaining to be re- 
constructed are some of the least favourable. With a 
reduction in earnings pér car-mile from 12:16d. to 10°35d., 
there is, indeed, a very painful likelihood of the under- 
taking becoming a charge upon the rates. 
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PROFESSIONAL PORTRAITS. 


— ——— —— 


No. IX.—Svante August Arrhenius. 


— — 


Bv P. F. Morre ay. 


On Monday, March 13, the founder of the Electrolytic 
Dissociation theory, Dr. Svante August Arrhenius, was 
unanimously elected one of the many distinguished foreign 
members of the French Académie des Sciences. 

He belongs to an agricultural family which settled in the 
northern part of Kalmar làn early in the seventeenth 
century, and was born at Wijk, near Upsala, Sweden, 
February 19, 1859, the son of the then Superintendent of 
Grounds and acting engineer, Svante Gustaf Arrhenius, 
whose wife was Carolina Thunberg (de Klófdala). Both his 
father and one of his uncles, Jean Arrhenius, author of 
highly prized works on agriculture, had made their studies 
at Upsala about 1850, and had settled there. He married 
twice: in 1894, Sophia, daughter of Lieutenant-Colonel 
Carl Rudbeck, and, in 1905, Maria, daughter of Curate 
Johansson, of Hellefors. 

After pursuing a course of ordinary schooling at the 
Lycée of Upsala (Uppsala Katedrals Kola), which he had 
entered at the age of eight, one year before the regulation 
time, he commenced his scientific studies at the Gym- 
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nasium and University of Upsala, whence, upon graduation, 
he removed to Stockholm. There he entered the scientific 
Academy (Vetens-Kaps-Akademi) and became very 
proficient, especially in physics, mathematics and biology. 
After that, he joined the Physical Institute of the Academy 
of Sciences at Stockholm, and while there, under the able 
guidance of Professor E. Edlund, made a series of researches 
into the study of electric conduction, leading him to a 
conception of electrolytic dissociation, of which he gave 
an explanation in his paper entitled ‘‘ Recherches sur la 
conductibilité galvanigue des électrolytes " (a study of the 
galvanie conductivity of electrolytes). It might properly 
be added here that this term dissociation had just been em- 
ployed only a few years before by Henri Sainte-Claire Deville, 
when, in 1857, he read before the Académie des Sciences 
a paper, subsequently published in the “ Journal de P 
Institut," “ De la dissociation, ou décomposition spontanée 


des corps sous |’ influence de la chaleur " (on the dissocia- 
tion or spontaneous decomposition of bodies under the 
influence of heat). The results which Arrhenius had reached 
were of such a startling nature and the theory he advanced 
was so novel, that it failed of appreciation, and did not 
secure for him the post of General Lecturer at the Univer- 
sity which he desired. In fact, the record shows that this 
paper, which later on was to secure for him the great 
Nobel Prize, received the lowest possible mark, bordering 
upon absolute rejection, and that his application, which 
was by many deemed very presumptuous, met with 
a curt declination. He was, however, appointed 
lecturer in the minor physical chemistry branch, and while 
there he so very successfully extended his previous re- 
searches that his progress began to attract the serious 
attention of those around him, and finally he became 
known to the very prominent Dr. Wilhelm Ostwald, who 
was so interested as to be induced to call upon him, which 
he did in the summer of 1884. Their relations from that 
time became very intimate, and led to a correspondence 
that has proved mutually beneficial. 

In September of the last-named year, 1884, Arrhenius 
accompanied Ostwald to the Scientific Congress held at 
Magdeburg, with the understanding that he would return 
with his friend to Riga in order to develop together the 
same chemical investigations, but he was prevented so 
doing by the illness of his father, which finally carried 
him away the year following. Then, through the influence 
of Prof. Edlund, who obtained for him a suitable stipend 
from the Academy of Sciences, he was enabled to visit 
several foreign laboratories in order the better to carry 
out his researches. It was thus he, in turn, renewed the 
personal acquaintance of Dr. Ostwald, who then had an 
extensive laboratory at the Polytechnic School in Riga, 
Russia, and that he entered the physical institutes of Prof. 
Boltzmann in Graz, of Prof. Kohlrausch in Wiirzberg, 
and of the late Prof. Van’ t Hoff at Amsterdam. In all 
of the above, he continued his investigations with the most 
unflagging interest, proving to many more the correctness 
of the new ionic theorv, which, as we now all know, teaches 
that a salt solution capable of electrolysis becomes dis- 
sociated when dissolved, all of its subdivided molecules 
being known as ions. 

Although he had satisfactorily shown the correctness of 
his original views and had been, in consequence, successively 
led to expect professorships of Natural Philosophy at 
Utrecht and of Chemistry at Graz, it was not until 1891 
that he was offered the Chemistry Professorship at the 
University of Giessen. This he, however, declined, upon 
learning that the post of Chief Instructor in Physics was 
at the time vacant in the Stockholm University, and it 
was only after a protracted delay, and failing in the larger 
institution, that he succeeded, during 1891, in obtaining 
the Chair of Physics at a private university in Stockholm. 
And even this was had only when voung Angstróm had 
given it up. Four years later, in 1895, it was announced 
that the last-named post was to be advanced to a Pro- 
fessorate, and Arrhenius again became a candidate, but 
he was then subjected to the humiliating ordeal of a com- 
petitive examination by a committee composed of Dr. 
Hasselberg, representing Sweden, Dr. Christiansen, repre- 
senting Denmark, and Lord Kelvin, representing England. 
The result of the examination showed that Dr. Christiansen 
alone had fully endorsed him as against all the other 
candidates, whilst Dr. Hasselberg pronounced his work 
‘not physical enough," and Lord Kelvin opposed in most 
decided manner the whole theory of ions. When this 
became known, Prof. Ostwald and a few others took such 
a bold stand in favour of Arrhenius that, mainly in order 
to prevent what many asserted would certainly have 
created a very great scientific scandal, his opponents gave 
in, and the much-coveted professorship was accorded him. 
He retained the latter until 1897, when he was nominated 
President (Rector) of the Stockholm University, remaining 
in that position until 1902. 

In conjunction with Dr. N. Eckholm, he made a large 
number of researches in different scientific channels, from 
the time of his accession to the last-named professorship, 
proving, amongst other facts, that the moon exercises 
much influence upon the auroras’ zodiacal light, variation 
of climates, terrestrial/electricity, etc., and explaining a 
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(25:929) 26-day period in electrical air phenomena, as well 
as the effect of the carbon dioxide of the atmosphere on 
the earth's temperature. He is the author of very 
numerous papers that have appeared in the different 
scientific publications of the day, and he has published 
several works, of which perhaps the most important is. his 
* Lehrbuch der Kosmisehen Physik " (1903), of which the 
English translation, ** Text-Book on Cosmical Physics,” 
first appeared in two volumes during the vear 1905. Con- 
cerning it, the able writer, Mr. Carl Snyder, says that, of 
any recent volume dealing at once broadly and in detail 
with the materials for a cosmical theory. it is beyond doubt 
the most notable, and it mav be that in this original and 
stimulative work we see for the first time in its entirety 
the cycle of the cosmic machine. Other important works 
in the list are: * Worlds in the Making,” '* The Evolution 
of Universes,” “ Conceptions of the Universe in Theorv," 
"The Life of the Universe,” '* Immuno-chemistry," 
" Electro-chemistrv," “ Theories of Chemistry,” and a 
treatise on Serum-Therapv, explaining verv clearly bv a 
theory of unsaturated compounds all of Dr. Ehrlich's 
previous work. The last-named treatise was written in 
conjunction with the great Danish savant, Dr. Theorvald 
Madsen, who is now devoting himself exclusively to that 
study. 

Dr. Arrhenius has received a great number of distinctions, 
and is a member of many of the most prominent scientific 
bodies in this and other countries. He has been Director of the 
Physico-Chemical Department of the Nobel Institute 
(subordinate of the Academy of Sciences) since 1905, and 
he was given the degrees of Doctor of Physics, 1884, 
M.D., Heidelberg, 1903; D.Sc., Oxford and Cambridge, 
1908; Ph.D., Leipzig, 1909, receiving besides the Davy 
Medal in 1902, as well as the great Nobel Prize for Chemistry 
in 1903.* 

The accompanving photograph of Dr. Arrhenius was 
taken in the year 1906 by A. Jonason, in Goteborg. 


Previous articles of this series appeared in the ELECTRICAL 
ENGINEER of the following dates:— Professor. Silvanus P. 
Thompson, December 23; Dr. John Ambrose Fleming, January 
20; Sir James Dewar, February 3; Dr. Gisbert Kapp, February 
10; Sir Wiiliam Ramsay, February 24; Mr. W. D. Duddell, 
March 10; Dr. R. Mullineux Walmsley, March 17 ; Sebastian 
Ziani de Ferranti, March 31. 


Correspondence. 


All communications intended for the Editor should be addressed 
‘ THE EDITOR, 149, Fleet Street, London, E.C.” Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 


The Editor is not responsib'e for, nor does he necessarily endorse 
opinions advanced by correspondents. 


NATIONAL TELEPHONE TRANSFER AND 
FINANCE. 


To the Editor of the ELECTRICAL ENGINEER. 

Sir,—The proposal to place the whole telephone system 
of the country under a Telephone Authority, organised to 
conduct and develop the telephone service on business lines, 
has not met with a single unfavourable comment since it was 
expounded before the London Chamber of Commerce last 
month. 

The prime consideration, which makes commercial manage- 
ment absolutelv essential if the telephone service is to be 
adequately developed, is that some £90.000,000 of additional 
capital is required to develop the system up to the point 
where it ought to stand to-dav. The report for the year 
1910 of Mr. Theodore N. Vail, President of the American 
Telephone & Telegraph Company, is just to hand. It shows 
that the `“ Bell” telephone system of the United States 
increased in 1910 by 740,027 stations to a grand total of 
5,882,710. In tlus country we had at the first of the vear 
644,000 telephone stations, so the American increase in one 
year was greater than our increase in 31 vears. In the past 


* * Les Prix Nobel en. 1903," Stockholm, 1906, “ Utoecklingen af tecrien 
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ll vears the American Bell Companies have spent 
£93,000,000 of telephone capital, and they estimate to 
spend £12,000,000 of new capital in 1911. These figures are 
eloquent not only of the possibilities of the telephone 
business under normal conditions, but of the public demand 
for telephone facilities. 

There is no higher authority on telephone poliev than 
Mr. Vail, and I should like to put before your readers his 
views on the public obligations of a telephone adininistra- 
tion, and on the questions of commercial and Government 
management and State control, as follows :— 

PuBLic RELATIONS. 

It is believed that the telephone system should be universal, 
interdependent, and intercommunicating, atfording opportunity 
for any subscriber of any exchange to communicate with any 
other subscriber of any other exchange within the limits of 
speaking distance, giving to every subscriber every possible 
additional facility for annihilating time or distance by use of 
electrical transmission of intelligence or personal communication. 
It is believed that some sort of a connection with the telephone 
system should be within reach of all. It is believed, further, that 
this idea of universality can be broadened and applied to a 
universal wire system for the electrical transmission of intelligence 
(written or personal communication) from every one in every 
place to every one in every other place, a svstem as universal and 
as extensive as the highway system of the country, which 
extends from every man’s door to every other man's door. It 
is believed that all this can be accomplished to the reasonable 
satisfaction of the public with its acquiescence, under such 
contre] and regulation as will afford the public much better 
service at less cost than any competition or Governinent-owned 
monopoly could permanently afford, and at the same time be 
self-sustaining. 

PuBiic CONTROL. 

When thoroughly understood it wil! be found that “ control” 
will give more of the benefits and public advantages, which are 
expected to be obtained by State ownership, than could be 
obtained through such ownership, and will obtain them without 
the public burden of either the publie office-holder or public debt 
or operating deficit. It is conceded that as a rule private manage- 
ment is better, more economical, and more eflicient, than public 
management, and much more advanced and enterprising. The 
economical margin between public and private management has 
been shown by experience to be more than sufficient to secure 
the best private administration. 


It seems to me these are strong arguments, from a most 
authoritative source, in favour of the development of the 
telephone in this country under a commercially organised 
Telephone Authontv. 

I am, etc., 
HERBERT Laws WEBB. 
35, Old Queen-street, Westminster, S.W. 


THE FIRE AT THE NEW YORK STATE 
CAPITOL. 


To the Editor of the ELECTRICAL ENGINEER. 

Sir, —At the time this fire occurred, it was alleged that 
it was due to the fusing of an electric wire. Knowing from 
experience on this side how easily such statements obtain 
currency, although inaccurate, I communicated by cable 
with reliable and authoritative sources in America, and am 
assured that there is no evidence whatever to the above 
effect, and that the cause of the fire is quite unknown. In 
view of the fact that a late Session was being held on the 
night in question, it is thought that the fire was due to the 
dropping of a lighted match by a careless smoker. 

As considerable injury is likely to be caused to electrical 
interests by unfounded reports of this character, I trust vou 
will find space for the insertion of this letter in the columns 
of vour next issue. 

Yours trulv. 
H. B. Renwick, Chairman. 
The Electric Supply Publicity Committee, 
Moorgate-court, Moorgate-place, E.C. 
April 6, 1911. 


Messrs. Ferrantis works at Hollinwood. Lancs, will be 
closed for the Easter Holidays until Wednesday morning, 
April 19. 

Messrs. Mather & Platt, Ltd., have despatched to India 
Mr. Coubrough, to discuss with various firms in India the 
possibility of electrifving. their. plant, or of installing 
electrical power, or putting down plant to generate their 
own electric power and light. 
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Direct Current Motor Faults and their Location. 


By a Central Station Engineer. 


Winding faults in direct current motors may be readily 
located by very simple means, and some knowledge of the 
easiest way to go to work is essential to all who have the 
handling of electric power installations. The great majority 
of breakdowns occur in the armature, which of necessity is 
both electrically and mechanically weaker than the field 
magnet system and is at the same time subjected to greater 
mechanical strain. Speaking broadly, trouble mav arise 
from three causes: the armature may have become 


Fic. 1. 
earthed, or it may have developed a complete or partial 
short circuit, or à complete or partial open circuit. To 
ascertain which of these troubles has arisen and to locate 1t 
is a comparatively simple matter, and the necessary tests 
may be carried out on the following lines. 
EARTH Tests. 

Fig. 1 shows the connections and apparatus which in this 
particular system of fault location are required for an earth 
test. The field wirding being cut out, a few secondary cells, 
thoroughly insulated from earth, are connected across the 
brushes and a moderate current allowed to flow through the 
armature. A fairly sensitive galvanometer of the Post Office 
or other type usually employed in a works is then connected 
in the manner shown, that is to say, one pole to the shaft or 
framework of the machine and the other to each of the com- 
mutator segments in rotation. If contact be first made with 
a segment some distance electrically from the earthed coil E 
in the diagram there will be a marked deflection of the galva- 
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Fic. 2. 


nometer which is really measuring the difference of potential 
between earth and that particular portion of the winding. 
But, as the galvanometer lead is shifted from segment to 
segment and so, ultimately, brought near to the faulty coil, 
the deflection will grow less and less; and when a position 
is found at which there is no deflection the coil connected 
to that segment is the faulty one. The earth may, of course, 


be in the commutator itself, and whether this is the case or ` 


not cannot he determined until the coil is disconnected from 
the commutator. 


Fig. 2 shows the connections and general method of 
another earth test which will be found both accurate and 
easy to carry out. Firstly, the field magnet winding should 
be disconnected and it sends joined up to a galvanometer 
of the Post Office type. One brush is then raised from the 
commutator and one pole of the battery joined up through 
a switch to the second brush, the other end of the battery 
being well earthed on the frame of the machine. When the 
switch is closed a current will flow through part of the arma- 
ture winding to earth at the fault E and will set up a 
magnetic field in the armature which in turn will induce a 
current in the magnet winding. This will be indicated bv 
the galvanometer. The armature should now be rotated 


Fic. 3. 
segment by segment, the switch being closed as each one 
comes under the brush. As the faulty coil nears the latter 
tlie magnetic field of the armature will fall off owing to the 
current passing through a smaller number of coils, and hence 
the kick on the galvanometer will grow smaller and smaller 
in amplitude. Finally, when the segment to which the 
earthed coil is connected is reached there will be no deflection 
or at the most a very slight one as the magnetic effect of 
the armature is then at a minimum. It is important in this 
test that the brushes should he rocked into the position 
which will give the greatest inductive’effect, that is to say, 
one in which the poles in the armature will occur opposite 
the centres of the magnet. pole faces. If the connections 
from the commutator to the coils are radial this position 


Fic. 4. 


will be the one shown in Fig. 2, but it must be remembered 
that commutators are sometimes set 90? ahead of the 
winding so as to facilitate handling of the brushes, and if 
this is so the proper position for the test will be 90° from 
that shown. 

NHORT CIRCUIT TEsTS. 

Turning now to the location of a short circuit between 
two adjacent segments of the commutator (Fig. 3). The 
same apparatus is required as that shown in the first 
diagram, and the connection of the secondary cells to the 
brushes is identical. The galvanometer lends, however, are 
connected respectively to adjacent commutator sections, 


| and the voltage drop on each coil is thereby measured. As 
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the coils are all of equal resistance the deflection obtained 
at each pair of segments will be the same so long as the 


insulation between the bars is good ; but, when the faulty. 


section, SC, 18 arrived at the deflection will be reduced con- 
siderably if a partial short circuit exists and will cease 
altogether in the presence of a complete short circuit, in 
which latter case there is no difference of potential between 
the two segments. If the fault instead of being in the 
commutator is in the winding itself between two neigh- 
bouring coils, it is clear that this test will not locate it as 
it only takes into account one coil. It is, therefore, necessary 
to bridge three instead of two segments of the commutator 
with the galvanometer leads, and where the coils are sound 
the deflection will be exactly twice that obtained in the 
previous test. As, however, the voltage drop across the two 
faulty coils will be lowerthan the normal owing to part of 
their length being cut out by the short circuit the galvano- 
meter deflection will also be lower, depending, of course, 
partly upon the quality of the fault, whether it 1s of low or 
high resistance, and partly upon its exact location in the 
windings, and the amount it cuts out of circuit. Neither 
of these points are, however, of moment, as it 18 only desired 
to locate the faulty coils, and their identity is shown 
clearly bv a reduced deflection, no matter whether the 
reduction be large or sinall. 
Open CiRCUIT Tests. 

The test for a broken or bad commutator connection is 
simpler since it involves the use of a battery and ammeter 
only as in Fig. 4. The commutator and brushes must be 
carefully cleaned so as to ensure an equally good contact at 
all points. The armature should then be slowly rotated by 
hand so that each commutator segment comes under the 
brushes in turn, care being taken so to adjust the latter 
that at the moment of taking the ammeter reading they 
cover one segment only and do not touch adjacent ones. 
Where the connections are sound the readings will be the 
same in each case, but in the event of a total fracture 
current will cease to flow when that segment is reached, and 
a bad connection or partial break will show by a lower 
ammeter reading. 

If the break be in one of the coils and not at the com- 
mutator connection this method will not serve, and it 
becomes necessary to resort to the use of the galvanometer 
applied te adjacent pairs of commutator seginents as in 
Fig. 3. In the event of a complete break no current will 
How through that half of the armature in which it is located, 
and the galvanometer will, therefore, show at once the 
seginents to which the test must be applied. No reading 
will be obtained at the ends of sound coils, but when the 
fracture is reached the galvanometer will show a deflection 
equivalent to the voltage across the faulty half of the 
armature. In the case of a par£ial break, readings will be 
obtained at every pair of seginents, but the deflection will 
be greatest across the ends of the faulty coil owing to its 
higher resistance. 
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LOW PRESSURE TURBINES AT GLACE BAY. 


The Dominion Coal Company has recently installed 
two low-pressure turbines at one of their collieries at 
Glace Bay for the purpose of utilising exhaust steam. At 
tlis colliery the company has a central station from which 
they transinit power to their other collieries up to a distance 
of some nine miles. The station contains three generating 
units, each consisting of a Westinghouse 550 kw., 25 cycle, 
three-phase, 6,600 volt alternator, running at 125 r.p.m., 
direct-coupled to a compound Goldie-McCulloch horizontal 
engine. The high-pressure cylinder is 20 in., the low- 
pressure 40 in., and the stroke 26 in., the flywheel is 14 ft. 
in diameter and weighs 60,000 tbs. There are two exciters 
for these three units, each 75 kw., direct-connected to 
]2 x 12 Ideal engines. The air compressors in tlie building 
are: one Walker compound compressor steam cylinders 
31 in. x 57 in.; air cylinders 32in.. x 5lin., stroke 
60 in. ; capacity 6,000 cubic feet of air per minute. Three 
Rand compressors compound steam cylinders 36 x 20, 
wir cylinders 32 x 20, stroke 48 in., each delivering 3,000 
cubic feet per minute. Two straight line Norwaik com- 
pressors. The total air compressing capacity is about 
16,000 cubic feet per minute. 

The first 1,000 kw. low pressure Adamson Rateau 
turbo-generator (says Mr. R. J. Maclean, writing in the 
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“Canadian Electrical News") has been erected in this 
building near the other generating sets and can utilise the 
exhaust steam from any of these engines. The three 
generating sets usually stand when the turbine is running, 
so that it does their work on the exhaust steam from the 
compressors. The load being about 1,000 kw., the saving 
in coal can be easily imagined. As a matter of fact, before 
the turbine was installed, 16 water tube boilers, fired by 
underfeed stokers, had to be hard pushed to cope with the 
work; now 11 boilers handle it with ease and when the 
capabilities of the plant become better known there will 
be a greater reduction. The plant consists of a 1,000 kw. 
low pressure turbine running at 1,500 r.p.m. coupled 
direct to a Brown Boveri alternator generating 1,000 kw. 
at 6,600 volts, 25 periods and ‘8 power factor. The four- 
pole, 110 volts exciter is also direct coupled to the over- 
hanging alternator shaft. 

The condenser is of the barometric self-draining type 
capable of dealing with 40,000 Ibs. of steam per hour and 
maintaining a vacuum of 28 ins. when supplied with 
2,000 gallons of water per minute at a temperature of 
70° F. The vertical two-throw dry slide valve air pump 
and the centrifugal circulating pump are electrically driven 
by two Bruce Peebles three-phase induction motors working 
at a pressure of 530 volts, 25 cycles, and a speed of 
930 r.p.m. The air pump has a single reduction gear drive 
and the circulating pump a direct drive. A 24 in. pipe line 
conducts the circulating water from a large pond some 
300 yards from the power house, to the pump house, from 
which the circulating pump takes its supply, delivering 
it to the condenser. ‘The discharge water from the condenser 
falls down the barometric leg into the hotwell, from whence 
it flows over a weit and gravitates through a pipe line 
to the farthest end of the pond. This pond is of sufficient 
volume and surface area to keep the water below 70° F. 
without cooling plant. 


O. S. WIRING SYSTEM AT NEW SCOTLAND 
YARD. 


The new Examination Offices at the Carriage Depart- 
ment at the Criminal Investigation Department, New 
Scotland Yard, S. W., have recently been wired throughout 
on the O. S. Wiring System. The supply is obtained from 
the private generating plant at Scotland Yard (100 volts 
continuous current), and the main cables terminate at a 
" Kalkos" D.P. fuseboard, whence heavy sheathed 
“ Stannos " wires, fixed with buckle clips, are run to the 
various * Kalkos’’ ceiling roses and switches, into which 
the '* Stannos ” wires are soldered by means of the adaptors 
supplied for this purpose. The whole of the installation is 
absolutely waterproof, and the sheathings and fittings 
electrically continuous throughout. The wiring has been 
so arranged that in most cases single positive wires are lead 
to the switches and looped from switch to switch, the 
light wires running from the switches up to their respective 
fittings, where each is looped to the other pole. This 
arrangement minimises the length of wire used, and gives 
the installation a very neat appearance. The switches that 
have been employed are the latest watertight “ Kalkos ” 
earthing type, which are automatically earthed when the 
cover is screwed in position, so that it may be handled 
safely with the current on. The department in question 
being a public building, it is open to anyone interested 
to see the installation, which was carried out by Messrs. 
Rawlings Brothers, Ltd., 82, Gloucester-road, S.W., in 
accordance with the specification of the Police Surveyor. 


BRITISH WESTINGHOUSE TURBINES. 

The British Westinghouse Electric and Manufacturing 
Company, Ltd., report remarkable and sustained activity 
in their steam-turbine department, the output of these 
machines during 1010 aggregating 100,000 h.p., a figure 
considerably over double that representing its activity 
during the previous twelve months. Gratifying testimony 
to the success which has attended the manufacture of their 
impulse turbines is afforded by the fact that for the first 
three months of this year the company received orders for 
22 turbines, aggregating 40,000 h.p., equivalent to an 
increase,of nearly 60% on the figure for the corresponding 
period of last year. 
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SPEED CONTROL FOR ELECTRIC MOTORS. 
The Adams Manufacturing Company’s New Device. 


The Adams Manufacturing Company, Ltd., of Bedford, 
London, Glasgow, Manchester, Newcastle-on-Tyne, and 
Paris, are the inventors and makers of a new and very 
ingenious device, under Patent No. 13406 of 1910, whereby 
a controller may be so set as to cause motors to operate at 
different predetermined speeds. 

The illustration given below shows the general view of 
the controller with its various parts indicated in section, 
the supplementary figures showing detailed views of the 
adjusting pin and of the adjusting screw for the dashpot. 

The parts of the controller are mounted upon a base, 1. 
The arm or switch, 2, is pivoted upon a pin, 3, protruding 
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from the base. This arm is adapted to sweep over a series 
of contacts, 4, connected to an armature resistance, 5, and 
also a series of contacts, 6, connected to a field resistance, 7. 
The arm first passes over the contacts, 4, and then over the 
contacts, 6. While the arm is passing over the contacts, 4, 
it also engages a segment, 8, and while it is passing over the 
contacts, 6, engages a segment, 9. The downward move- 
ment of the arm is limited by a pin, 10, mounted upon the 
base, l. The arm, 2, is operated by a solenoid having a 
winding, 11, and a movable core, 12. The movable core is 
connected to the arm by means of an insulating link, 13, 
which is pivoted to the arm and to the lower end of the 
movable core. The solenoid winding is wound upon an 
insulating spool, 14, which is mounted within a magnetic 
frame, 15, secured to the base, 1. The winding is held in 
place in the frame by means of a non-magnetic tube, 16, 


inserted through a hole in the bottom of the frame, 15, 
passing upward through the winding and fitting against a 
shoulder in a recess in the upper part of the frame. This tube 
is held in place by means of a screw, 17, secured in the lower 
part of the frame, and having its head bearing against the 
lower end of the non-magnetic tube. The movable core, 12, 
slides within the non-magnetic tube. 

Within the upper end of the tube is an adjustable 
stationary core, 18, which serves as a stop for limiting the 
upward movement of the movable core, 12. The stationary 
core forms part of the magnetic circuit, and serves as a 
stop for the movable core. The stationary core is supported 
by an arm, 19, pivoted upon a pin, 20. The central portion 
of the arm is provided with an opening, 21, through which 
extends a tube, 22, which is hab into the stationary core. 
The upper end of the tube, 22, is provided with a flange, 23, 
which bears upon the upper portion of the arm, 19. The 
outer end of the arm, 19, is provided with a sliding pin, 24, 
adapted to enter in one of the series of holes, 25, in a curved 
bar, 26, mounted upon the base, 1. The pin, 21, is presea 
inw ardly by a spring, 27. 

It will be observed that the arm, 19, may be set in 
different positions by inserting the pin in different holes in 
the bar, 26. If the position of the arm, 19, be thus changed, 
obviously the position of the stationary core, 18, will be 
changed, and hence the upward limit of the movement of 
the movable core, 12, will be varied. The arm, 19, may, 
therefore, be set to adjust the device so that the arm, 2, 
will stop at any desired position. Through the stationary 
core, 18, and the tube, 22, passes a non-magnetic pin, 28, 
the upper end of which is provided with a head, 29, that 
rests upon the flange, 23. To a lug, 30, on the arm, 19, is 
pivoted a switch, 31, the free end of which rests upon a 
contact, 32, mounted upon the base, 1. The purpose of this 
switch is to short circuit a resistance when it engages the 
contact, 32. 

When the movable core is raised by the winding, it 
strikes the pin, 28, which in turn opens the switch, 31, 
which causes a resistance to be inserted in the circuit of the 
winding, 11. The structure is such that this function will 
be accomplished irrespective of the position in which the 
stationary core may be set. The switch arm, 2, is connected 
to the piston of a dash pot, 33. which is pivoted upon the 
base, l. The dash pot is provided with an adjusting screw, 
34, for adjusting the rate of travel. 

The general operation of the controller is as follows. 
Assume that the arm, 19, is set in the position shown. If 
the main line switch, 35, be closed, current will flow from 
the positive line through conductor, 36, through switch 
arm, 2, resistance, 5, conductor, 37, motor armature, A, 
conductor, 38, to the negative line. Current will also flow 
from the switch arm, 2, to contact segment, 8, thence 
through conductor, 39, and field F of the motor to the 
negative line. The closure of the main circuit will also 
close the circuit through the solenoid, which circuit extends 
from the conductor, 36, through conductor, 40, winding, 11, 
conductor, 41, conductor, 42, arm, 19, switch, 31, contact, 
32, conductor, 43, and conductor, 44, to the negative line. 
The solenoid will raise the movable core, 12, thereby moving 
the switch arm, 2, upward, and removing resistance, 5, 
from the armature circuit. When the movable core strikes 
the stationary core, the switch arm, 2, will stop. With the 
arm, 19, in the position shown, only part of the armature 
resistance will be cut out, and hence the motor will be 
operated at a slow speed. 

The core, 12, will operate the pin, 28, as it approaches 
the stationary core, which pin will open switch, 31. The 
resistance, 45, will then be inserted in the circuit of the 
winding, 11, and this circuit will extend through the con- 
ductor, 40, winding, 11, conductor, 41, conductor, 46, 
resistance, 45, and conductor, 44, to the negative line. 

If it be desired to set the controller for the motor to oper- 
ate at a higher speed, the arm, 19, may be raised so as to 
raise the stationary plunger. Then the movable core will 
be permitted to rise higher and draw the switch arm, 2, 
over more of the contacts, 5. The arm, 19, may be set so 
high as to permit the switch arm to pass over the contacts, 
4, and then over the contacts, 6, in which event, after the 
armature resistance, 5, has been removed from circuit, the 
switch arm will insert the resistance, 7, in the field circuit, 
as it passes over the contacts, 6, thereby raising the speed 
of the motor to its highest-degree. 
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Wireless Telegraph Working in Relation to 
Interferences and Perturbations.* 


— 


By J. E. TAYLOR. 

Interferences and perturbations in radio-telegraph work- 
ing may be broadly divided under five main heads :— 
Direct interference by extraneous sounds and noises. 
Electrical interference by local induction influences. 
Electrical interference by waves from other stations. 
4. Atmospheric electrical perturbations. 

5. Perturbances of wave-propagation efficiency of the 
dielectric medium. 

The direct interference, under the first head, is, of course, 
avoidable and need not be further dwelt upon. The inter- 
ference by local inductive disturbance is also avoidable, but 
special arrangements are necessary which demand some 
attention. In the first place, it is necessary to take pre- 

cautions to ensure that there is no electrical disturbance of 
the radio-telegraph receiver by the operation of land 
circuits. Such disturbance may, in the case of Morse ap- 
paratus on the land circuit, arise from sparking at relay and 
key contacts, electrostatic or electro-magnetic induction 
from circuit leads, or from battery leakage direct or via the 
earthing elements. There may also be direct induction 
from the external line to the aerial wires of the radio- 
telegraph plant, due either by the operation of the land 
circuit itself or to inductive disturbance re-transmitted 
from other circuits on the line of route joined by the land 
circuit at some distant place. In the case of a telephone 
connection to the station, the latter will be the principal 
source of trouble to be guarded against, though the calling 
apparatus may also produce disturbance similar to that of 
the Morse telegraph. To obviate these troubles, the follow- 

ing precautions are adopted :— 

(a) Telegraph or telephone circuits are led into the 
station by a short length of underground cable, so that the 
exposed land line is at ; least 30 or 40 vards distant from any 
part of the aerial wire system of the radio-telegraph plant. 

(b) The land line apparatus and wiring are located in the 
operating room as remote from the radio- telegraph appa- 
ratus as possible consistent. with convenience in having 
both sets of apparatus manipulated by one officer. 

(c) Twin wiring is adopted for the connections of the 

apparatus and batteries (if any). Lead-sheathed connecting 
wire may be used. but it will generallv suflice to adhere to 
ordinary twin wiring provided that care is taken to twin 
together the outgoing and return wires of both local and 
line circuits so that there is no undue separation of the 
wires which form a circuit traversed by a given current. 
t- (d) The necessity for having the land circuit apparatus 
under the surveillance of the wireless operator renders it 
desirable to provide a visual and noiseless call in the shape 
of a small telephone exchange glow lamp, which can be 
switched on bv the operator in place of the sounder or other 
apparatus used on the land line. 

(e) The land circuit eirth connection should be made 
separatelv to an earth-plate distinct, and separated bv at 
least a few yards, from the main high frequency earthing 
system of the wireless telegraph plant. An alternative plan 
is to '* double back " the land telegraph wire and find earth 
at a convenient distant point. 

(f) Interference from sparking at relay and key contact 
points will not usually occur if the scheme of twin wiring 
has been effectively carried out. If interference is still 
appreciable, it may be minimised by shunting the contacts 
bv a condenser of about a microfarad capacity with a non- 
inductive resistance coil of about 500 ohms in series with 
the latter. 

In addition to inductive disturbance of the wireless 
telegraph receiver bv the land line, there is also the reverse 
action to consider, viz., the powerful electrostatic induction 
of the wireless transmitting plant on the land line and Morse 
apparatus. 

Disturbances arising from the motor-generator or other 
electrical machinery used in power transformation are liable 
to occur, either in the shape of vibration communicated 
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acoustically or commutator ripples producing trouble by 
electro-magnetic action. Complete isolation of the running 
machinery from the operating-room, preferably by locating 
it in a separate structure, 1s desirable to climinate the 
vibration effects. Where trouble is experienced from com- 
mutator humming or sparking during the ordinary ronning 
of the plant (apart from the charging of accumulators) it 18 
desirable to adjust the brushes whilst listening. on the 
telephone receiver. 

The consideration. of mutual disturbance produced by 
radio-telegraph stations on one another opens up a pecu- 
liarly involved problem in view of the number of variable 
factors concerned. In the first place, the whole question of 
tuning and selectivity is involved. It is comparatively 
simple to plot out the resonance curve of a transmitter, and 
work out the varving degrees of dissonance necessary to 
ensure immunitv from disturbance on a given tvpe of 
receiver at various distances away, assuming constancy of 
radiated waves both in respect of strength and wave- 
length. This has frequently been done, but it is of very 
httle utility in practice even when the stations concerned 
are working over fixed ranges with fixed wave-lengths. Jt 
is too frequently overlooked that the resonance curve 
obtained is really a mean of a number of curves of greater 
and less amplitude. Although, under the International 
Radio-telegraph Convention, the range of wave-lengths 
allotted for ship to shore working is strictly limited and 
defined, it is fairly certain that no radical improvement in 
working conditions can at present be expected from any 
svstem “of allotting distinctive wave-lengths for individual 
coast stations. The increased selectivity theoretically 
obtainable would not, in practice, assist matters to any 
great extent, especially i in view of the limited range of wave- 
lengths adaptable to the purpose, even if standardisation 
of apparatus and wave-lengths were carried to a much 
greater state of perfection than holds at present; whilst 
the additional complications introduced in the apparatus, 
either of the ships or the shore stations, would be distinctly 
objectionable. Many of the manipulative difficulties "at 
present experienced in radio-telegraph working would, 
however, be largely reduced if less disturbing and more 
speedy tvpes of transmitters were adopted at certain 
Continental stations. Much benefit would likewise accrue 
from the adoption of a standard method of easily and 


readily regulating the strength of antenna current to suit 


the particular communication on hand, such as by a regu- 
lating coupling between the closed circuit and the aerial 
circuit in coupled transmitters. 


(a) ELECTROSTATIC INTERFERENCE. 


Stations, in sufficiently close contiguity are liable to 
powerful electrostatic induction across from aerial to aerial 
tending to produce forced oscillations, the effect of which 
on the receiver it is extremely difficult to annul. It is 
generally more pronounced in transmitters of the open 
circuit type, in which the aerial system is charged up to a 
high potential prior to discharge across the spark-gap. 
These may be conveniently designated ‘ pre-charged 
aerial " methods in contra-distinction to coupled trans- 
mitters. In the latter, the electrostatic field generated about 
the aerial is strictly limited in extent. The main feature 
differentiating the two methods so far as electrostatic inter- 
ference-producing qualities are concerned, however, i8 that 
the pre-charged aerial method produces an extensive and 
obtrusive electrostatic field, whilst the electrostatic field 
produced by the coupled transmitter 1s negligible in com- 
parison, and can be made wholly unobtrusive in its inter- 
ference-producing qualities. In this connection one well- 
known system in which the pre-charged aerial method 1s 
usually adopted, viz., the Lodge-Muirhead, will at once be 
brought to mind. Exc ellent as are the results which have 
been obtained with tlis svstem, both from the point of 
view of range of communication and svntonisation of 
stations when using the special devices adopted or invented 
bv the promoters, practice has shown that it is not advisable 
to attempt to work a Lodge-Muirhead and an ordinary 
coupled transmitter station using earth in too close proxi- 
mity or the result will be disastrous for the latter. Though 
the matter has not yet been put to the test, the following 
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suggestion regarding the modus operandi of the Lodge- 
Muirhead transmitter is offered for what it may be worth. 
By the character of the results obtained* together with the 
remarkably quiet character of the discharge and the lengthy 
trains of oscillations generated, the transmitter appears to 
take the character of a high frequency “ singing arc" 
rather than a spark discharge. If so, the oscillations are 
maintained not by the inherent vibratory qualities of the 
radiator, but by a flow of enérgy from the transformer 
continued during an appreciable part of each half-cycle of 
the primary alternating current supply. In this way the 
system would possess to a large extent the qualities of 
continuous wave methods rather than spark methods. 


(b) PLAIN AERIAL INTERFERENCE. 


Interference by pre-charged aerials on distant stations 
is also of a very pronounced character ; so much so that it 
is frequently possible to recognise the working of such a 
transmitter among signals from other stations that may be 
heard at the same time, by reason of the extended range of 
tuning adjustment over which the signals of the former are 
perceptible. This effect cannot, of course, be due to electro- 
static induction, but is doubtless determined by the character 
of the waves emitted. In the first place, it is highly probable 
that there is a pronounced impurity of wave-form through- 
out the train, due to damping in the emitter, irregularities 
in the spark discharge, and forcing action of the transformer, 
or other source of high tension current. In other words, the 
oscillating system may be too heavily coupled to the driving 
E.M.F. 

(c) INTERFERENCE BY HEAVILY COUPLED TRANS- 
MITTERS. l 

Heavily coupled transmitters give rise to interference 
both in respect of impurity of wave-train, due to forcing at 
the transmitter, and in respect of the well-known double 
wave emission. Very frequently, however, the former so 
overshadows the latter that no distinct trace of separate 
waves 1s perceptible at the receiver. In this category many 
of the continuous wave and even the quenched spark trans- 
mitters must be placed, unless they be connected in such a 
way as to reduce damping in the aerial svstem to a sufh- 
ciently small amount. 


(d) INTERFERENCE BY LIGHTLY CoUPLED TRANSMITTERS. 


Lightly coupled spark transmitters have most certainly 
proved themselves to occupy a premier position as regards 
elimination of objectionable interference. With a sutte dently 
light coupling great purity of wave-form is attainable and 
a high degree of selectiveness assured. Decrease of range 
of communication governs the degree to which reduction 
of transmitter coupling can be carried, but for communica- 
tion between fixed stations on a fixed wave-length this can 
be compensated to a large extent bv sharply tunable 
receiving appliances for picking up the waves. For ship and 
shore communication a very light coupling is impracticable, 
both by reason of the diminution of range and because if 
sharp tuning is necessary there will be difficulty in getting 
into touch. For this class of work, therefore, it 1s necessary 
to have a moderate bluntness of tuning, both on trans- 
mitters and receivers. There is, however, no good reason 
why all installations for coast and ship communi^ations 
work should not be provided with“ stand-by " and “ tune ” 
adjustments, not only for the receivers, but for the trans- 
mitters. 


(e) INTERFERENCE FROM Continuous WAVE- SYSTEM. 


With so-called “ undamped " wave systems it becomes 
necessary, by reason of the small amplitude of vibration 
excited in the transmitting aerial, to rely to a much greater 
extent on the accumulative properties of the tuned receiver. 
It then becomes very necessary to provide closed receiving 
circuits of extremely small damping in order that the 
decreased amplitude of vibration may be compensated by 
making use of a much longer consecutive series of waves in 
the receiver. 


(d 
(f) INTERFERENCE FROM ACCIDENTAL WAVES. 
Interference produced by emission of accidental waves 
may sometimes occur if conductors in the neighbourhood of 
the acrial wire, such as the insulated sections of the stay 
Wires or ropes to the mast, are allowed to spark to ground 
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or to one another. This may happen by reason of the 
powerful electrostatic induction set up. When it occurs, 
the discharging conductors emit waves of a period deter- 
mined by their own electrical constants. 


(g) Dampina IN RELATION TO INTERFERENCE. 


The effect of damping per se so far as transmitters are 
concerned is doubtless bound up with the influence produced 
on the purity of wave-form and consequently on the inter- 
fering qualities of the transmitter. A more potent factor 
accruing from damping, however, may pi the deformation 
of waves due to increased “ driving ’ " pumping " of 
energy into the oscillator to maintain the oscillations. 


(To be continued.) 


DISCUSSION. 


Lieut. F. J. LoniNa : With reference to mutual inter- 
ference between stations, Mr. Taylor does not make any 
reference to the engineer who instals the apparatus or to 
the operator who works it. If ships are equipped according 
to the standard required of them by their licence to-day, 
there is no reason why there should be anv interference 
between the 600 metre wave length and the 300 at a range 
of three miles. In practice, these two wave lengths should 
be absolutely independent in respect to traffic. Without 
doubt, also, we ought easily to get a wave length under 
300 metres—and also one about 450 metres, under favour- 
able conditions. These results should be obtained by any 
of the existing standard apparatus now on board ships. 
In practice we do not take much advantage of these 
facilities except in special cases, for this reason, that in 
the first place the apparatus 1s not always properly in- 
stalled ; and, secondlv, the operator is not, generallv 
speaking, competent to take advantage of it, even if 1t 
were properly installed. In the last two years, however, 
there has been a very great improvement in the fitting of 
ships, and new ships equipped are usually found approxi- 
mately correct in their transmission. Most of them come 
out within 5 or 6°4. With regard to the operators, there 
are some good, some mediocre, and, I am afraid, a good 
many bad ones. This 1s due to the very great development 
in the last year of wireless telegraphy, as many ships which 
have been fitted have found it impossible to get experienced 
operators. In my experience, if you take an ordinary 
telegraphist who is an expert, and teach him wireless 
telegraphy, and let him get his certificate of proficiency, 
it will be a year after he has been at sca before he is really 
fit to be turned loose in an organisation. Possibly at the 
present. moment there are à great many men at sea who 
by their ignorance defeat all the regulations and engineering 
devices which have been brought out to prevent interference. 
My own impression is that the apparatus now supplied to 
ships i is actually in advance of the men who have to use 
it. As far as ship to shore work is concerned, the apparatus 
must necessarily remain very simple, and the immediate 
improvements should take the line, I think, of greater 
simplicity and greater reliability, especially as regards some 
of the detectors which are now in use. One of the great 
troubles, of course, is found in the receiving apparatus. 
An operator will never believe his own apparatus is wrong ; 
he always believes it is the other fellow's. 

There is one other improvement which I should like to 
see generally introduced, and which would help all opera- 
tors, and that is a musical note transmission. It is the 
undivided opinion of all the operators I have spoken to 
that a musical note would help them very much indeed, 
both as regards the interference and as regards the speed 
of working. Its timbre should be aggressive, like the sound 
produced by a brass instrument, as opposed to the soft, 
clear note of a flute. I agree with Mr. Taylor that some 
means of varying the strength of signals is desirable, and 
I think the idea of a variable coupling i is a good one, especi- 
ally with the device we use in our own station, which is 
a transformer. 

With regard to atmospherics, every month I used to 
have returns sent in. ‘The worst months are from May to 
October, especially June, July and September. The best 
months are January, February and March. The worst 
hours of the day are sunset to sunrise. Disturbances are 
usually most pronounced at sunset, and die away towards 
dawn. Sunrise to noon js usually the freest period. Other 
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things being equal, short. wave lengths about. 2,000 ft. are 
very much less affected by atmospherics than long ones. 
Atmospherics appear to be troublesome on very long wave 
lengths all the year round. Occasionally, even when 
signals are strong, working has to be entirely suspended 
owing to heavy and continuous static discharges from the 
aerial. Those discharges last a few minutes to almost an 
hour and are particularly prevalent during hail and snow 
squalls. A good musical note is the best remedv— in. fact 
the only remedy for atmospherics. With regard to freaks, 
Hunstanton, remarkable for these signals, says that freaks 
usually occur on still nights and when local signals are 
below strength. The best freak range noted by Hunstanton 
was from a ship 2,800 miles to the southward, and 200 
south-west of Cape Blanco in Africa. When I tell vou 
that Hunstanton has only an aerial of about 120 ft. high, 
vou will see how remarkable that is. Another curious point 
is that North Foreland, Bolt Head and Crookhaven have 
never intercommunicated, or only extremely rarely, and 
yet all of us can frequently intercommunicate with ships 
in the Mediterranean at night. These signals from the 
Mediterranean are often as strong as those of ships only 
20 or 30 miles away. I have a list which gives the number 
of hours, taken over a year, of atmospherics at two stations 
always in touch with each other. One station gave me 
670 hours of atmospherics—221 hours moderate, 285 strong, 
and 385 hours of atmospherics which it was absolutely 
impossible to work. The other station, which was worked 
independently, gave me 658 hours. They were both on 
the same wave length. | 


Sir OLIVER Lopare said that the whole subject of inter- 
ference was of great and practical interest to everyone 
connected with wireless telegraphy. It seemed to him that 
at the present time the skill of the operator came very 
largely into the question and one was more or less dependent 
upon that skill. Lieut. Loring had said that some of the 
operators were pretty bad, but to him it appeared that 
some of them were extraordinarily good. The way thev 
picked out the thing they wanted £o attend to in the midst 
of a perfect babel of other communications struck him as 
very skilful. He wondered, however, what would happen 
in, say, war-time, when instead. of everyone helping each 
other, they did their utmost to disturb one another, and 
he thought that the Admiralty ought not to be satisfied 
with what might turn out to be a very dangerous state 
of things. He took the opportunity of asking Lieut. Loring 
whether there would be any insuperable objection to a 
lower capacity aerial on ships? Sir Oliver stated that he 
had had practically no experience on ships, most of his 
being on land, where he found that when the actual earth 
was ‘being used as the lower capacity aerial the tune was 


spoilt ; one was putting, as it were, dirt into the oscillating 
system. The oscillations came from a metal and even 


that was found to be best of a certain shape. Dr. Muirhead 
ultimately designed the Maltese cross arrangement which 
was now employed. Sir Oliver confessed that the advantage 
of that arrangement at first surprised him. If the corners 
of the cross were joint up, however, it was not nearly so 
good, even if they were joined symmetrically. The adyan- 
tage seemed to lav in the fact that the surge going up into 
the cross found itself there with a number of alternate 
paths with a destination equidistant. They all arrived at 
the junction together and went down in one complete surge. 
With the ordinary sort of shape, however, there were all 
sorts of places where they might go to and they would 
go back again in a sort of procession instead of in a clump. 
When connected to earth, however good within reason one 
made the earth connections, the tuning was greatly vitiated. 
Whether that was so at sea, where one had salt water 
instead of earth, he did not know, but the experience 
recorded in the paper suggested that everything was not 
quite right and that there was something that might be 
done to get much better tuning. A lower capacity aerial 
would do it on land, and would do it at sea unless the 
sailor strongly objected or saw no way of arranging such 
a thing. It would have to be overhead, and "therefore 
there might be many practical reasons against it. 
Regarding the question of tuning out, Sir Oliver cited 
a case where a Muirhead station was able to tune the 
Admiralty up perfectly and listen to what they had to 
say with their 600 meter wave, but the Admiralty found 
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it impossible to tune the Muirhead station out and get 
rid of them. According to the paper, the ditlicultv. ex- 
perienced by the Admiralty was because of the Muirhead 
stations precharging so that electrostatic induction was 
given to other stations in the neighbourhood. If one con- 
sidered how much electrostatic energy there was and what 
the effect of labouring the httle bit of induced: charge 
would be they would. no doubt, agree that it would not 
do much dumage. However. the question was whether it 
would affect. the coherer. He was not denving the fact 
that the Muirhead station did. disturb other stations, but 
he was doubting whether the explanation mentioned in 
the paper was the right one. It would be interesting to 
know what the explanation really was. The coherer did 
certainly feel the effect, but Sir Oliver suggested that the 
electrostatic charge was only sutlicient. to ‘do that if the 
collector itself was rather an untuned thing. Any tuned 
circuit would respond to sufficient violence. It was possible, 
the speaker suggested, to split the aerial into two, bringing 
two wires to two receiving stations, and bv putting a little 
different inductance into each one could listen. with half 
the aerial to one station and with the other half of the 
aerial to another station. It was not general to use the 
close resonated circuit, because they had a collector which 
was very accurately tuneable, and he could see certain 
advantages in the latter, viz., that one only had one thing 
to deal with, and it would not respond to anything except 
its own tune. 

Mr. W. DvpbpELL considered they were all working on 
wrong lines, and were trving to work with much too small 
an amount of power. He considered that by using ten 
times the present amount of power in receivers and trans- 
mitters direct interference by extraneous noises and sounds 
would be practically nil. He believed. that the actual 
amount of energy they were now working with in the 
receiver was a fraction of a microwatt, and the 'v expected 
to make sensitive instruments to record that. There seemed 
no difficulty in the way of using a great deal more power 
in the transmitter and receiver, and thus getting much 
more perfect working. Regarding the multiple circuit. in 
the receiver. he had difficulty in seeing where the theo- 
retical advantage of that came in. On the point of atmos- 
pherics, he would like to ask whether it was possible to 
determine the difference of tune between two points 1.000 
miles apart. He would also very much like to understand 
whether the authors remark that long waves were much 
more troubled by atmospherics than short ones, applied 
to a station with a small aerial for a long wave or to a station 
with a large aerial; which aerial would be more liable to 
pick up atmospheric disturbances, There was po doubt about 
the fact that the precharged aerial did tend to upset the 
ordinary coupled station, and he agreed with Sir Oliver 
that the electrostatic action could not be the real explana- 
tion of the difficulty of tuning out. 

Sir OLIVER LopGE said he hardly agreed. with Mr. 
Duddell's remarks about using more power. He would 
prefer to use accurate tuning and moderate power. 

Dr. Ersktne-Murray did not think that the author 
had emphasized quite sufficiently the fact that a resonance 
curve did not represent an impure wave and did not 
represent the whole lot of waves with a very large number 
of harmonics, but meant that the whole wave was of such 
a form that it could excite the receiver or wave meter, 
but when that wave was tuned to frequency 1t was very 
diflerent from the incoming wave. He considered. that 
the sine wave was not vet done with and that they ought 
to get something a great deal better. The low earthed 
aerial mentioned by the author was good. — Regarding 
the phenomenon of X's, he considered that most of these 
were due to shock discharges, such as thunderstorms, 
ete, and that the long wave length station was muc l 
more seriously affected than the short wave station. 

Mr. S. M. Sorexsen said that on the special question 
with regard to mutual interferences bet ween spark stations 
and Poulsen stations, only a suspicion Was expressed in 
the paper, but no de finite statement made. He took 
different view from Mr. Taylors on this matter. First, 
with regard to the Poulsen receiver. In the paper Mr. 
Taylor advocated for minimising interferences the use of 
loosely coupled, slightly damped receivers (the latter 
specially in regard to the closed secondary circuit), and 
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pointed out that for continuous wave systems a receiver 
of this kind was not only desirable but necessary (to 
accumulate a sufficient number of oscillations), so that it 
is evident that the Poulsen receiver as such possesses the 
desirable qualities for minimising interference in a higher 
degree than the ordinary spark receiver. There are several 
points to note in favour of the Poulsen transmitter. Firstlv, 
the comparative smallness of amplitude, which necessitates 
the specially adapted receiver, obviously means that a 
receiver not so adapted would remain much less affected. 
But to this comes, secondly, the continuity of the waves 
and the sharpness of tune. The consecutive impulses, 
being precisely timed by the periodicity of the sender, 
must on a slightly distuned receiver destroy the effect of 
each other. As to the use of the term “ undamped," it 
is quite true that, due to the maximal current amplitude 
being greater than the direct current in the arc, the arc is 
for a short interval during each oscillation extinguished, 
and an oscillation therefore taken singly, not to be pre- 
sented by a pure sine-curve, but regarding a train of 
oscillations there is a distinct difference between any spark 
oscillator and the Poulsen arc oscillator. In the first case, 
the oscilatory discharge of the condenser causes a train 
of oscillations with a constantly decreasing amplitude, and 
when died out, an interval, as a rule of comparatively long 
duration, follows until the circuit is again excited. In 
the latter case, a train of continuous and uniform oscilla- 
tions is generated. As now the damping is generally re- 
ferred to as the proportion between the amplitudes of 
consecutive oscillations, the term ‘‘ undamped " does not 


seem altogether out of place, in respect of Poulsen waves. 


Reverting to the question of interferences, Mr. Sorensen 
said that in spark-telegraphy the audible signals are pro- 
duced by sending a number of consecutive wave-trains, 
the number being different for the dot and the dash, whilst 
with the Poulsen transmitter in both cases only one train 
(but of different duration) is sent, and as the frequency of 
the oscillations is too high to be audible, no signals are 
produced, even when the receiver is tuned to the trans- 
mitter, unless special arrangement is made for making the 
signals audible (as is the case with the Poulsen tikker 
receiver). Further, the signalling is effected by a small 
variation in wave lengths, so that only very sharply tuned 
receivers could intercept the difference between signals 
and intervals. For these reasons he thought it must be 
concluded that a great freedom from interferences is to 
be expected by the Poulsen system. At the discussion 
of Mr. Taylor’s paper at the Newcastle Local Section of 
the Institution, these views were strongly supported by 
the evidence of Mr. Morris-Airey. (of Armstrong College), 
who stated that the College Wireless Station only could 
hear Poulsen signals from the Cullercoats Station when 
very closely tuned to it, and the distance between the two 
stations is only 82 miles. In replying, Mr. Taylor said he 
did not intend to accuse the Poulsen system of causing 
interference even so far as nine miles, but meant that the 
hissing noise from the are would start disturbances at a 
distance of something like a mile. Mr. Sorensen observed 
that if he might take this to admit that no interference is 
expected from a Poulsen station outside the range of a 
mile, and inside this range only on a receiver in close tune 
to the transmitter in question, and considering the points 
he had mentioned about the Poulsen receiver and trans- 
mitter, it seemed to him that any suspicion as expressed 
in Mr. Taylors paper, " that the degree of immunity in 
neither direction is of a high degree where the stations are 
not greatly separated," was not strongly justified. In 
conclusion, Mr. Sorensen suggested that when getting so 
far that even distances of a few miles are too long, the 
way out of the difficulty arising from interferences between 
stations would be to abandon the spark methods altogether 
and adopt the Poulsen system throughout. 

Mr. J. E. TAYLOR, in a very brief reply, said that no 
doubt the trumpet note was a very good one for getting 
through disturbances, but a good screech took a lot of 
beating. He had nothing to add to Sir Oliver's remarks, 
and he did not doubt that there was a lot in what he said. 
He considered that Mr. Duddell had opened up rather 
a large question in connection with using more power. 
There was perhaps something in his remarks, but at the 
present they had to consider the conclusions arrived at at 
the International Radio-telegraph Conference in that respect. 
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In the sixth and last of his lectures on ** Radiant Energy 
and Matter " at the Royal Institution, Sir J. J. Thomson 
referred to the possibility of grouping lines of the spectrum 
in series, and said that purely empirical formula for the 
hvdrogen lines had been brought forward by Balmer, and 
more complicated formule proposed by Rudberg and Ritz, 
the latter suggesting a physical explanation of the relations 
observed, based on the supposition that light was produced 
by the rotation of a negatively electrified particle under a 
magmetic force. The lecturer said that a formula connecting 
radiation and temperature which he had evolved on 
thermal considerations was of the same order as one based 
by Weiss on a magnetic hypothesis ; and he expressed the 
belief that magnetic force did play a large part in bright- 
line radiation from elements. With regard to the nature 
of radiation and of a wave of light, he said that just as 
simple mathematics founded on the pressure and velocity 
of air in a sound wave were sufficient to deal with all 
acoustical phenomena, in light the mathematical con- 
ception of a wave could explain all purely optical effects, 
but it seemed to break down when other than optical 
effects were concerned, a circumstance which suggested 
that the physical nature of a light-wave was more com- 
plicated than the mathematical. 


tort. 


MINERS AND ELECTRICITY. 

The Miners’ Federation of Great Britain were repre- 
sented at the Government inquiry into the circumstances 
attending the explosion at the Pretoria Pit by Mr. Robert 
Smillie and Mr. William Straker, who in their report, dealing 
with the dispute between experts as to the place of origin 
and the cause of the explosion, declare that the miners’ 
representatives are satisfied that it originated at No. 1 
heading, North Plodder seam, and was due to an electric 
spark from the conveying switch coming into contact with 
gas or gas and coal dust. From their inquiries they are 
satisfied that the mine was essentially a fiery one, there 
being conclusive evidence that gas was given off freely in 
parts of the mine. They further allege that the regulations 
respecting the systematic watering of coal dust were not 
enforced, and that the mine was only watered in parts, 
and even that was done in a perfunctory way. The report 
condemns the use of electricity in the pit under the cir- 
cumstances, alleging that electrically-driven machinery 
was used in parts of the mine where there was an abnormal 
proportion of gas. The report calls for more stringent 
regulations respecting the use of electricity and their 
more general enforcement. 


OBITUARY. 


We regret to announce the death of Mr. Wm. Middleton, 
Associate Member of the Institution of Electrical Engineers 
and Assistant Works Superintendent to the Newcastle 
and District Electric Lighting Company, Ltd. Mr. 
Middleton was examining the back of a switchboard at 
the Close Power Station on Thursday afternoon when & 
short-circuit occurred. His face and hands were badly 
burned and the upper part of his clothing was in flames. 
A doctor was immediately sent for and he was conveyed to 
the Gresham Private Hospital, where he succumbed to 
his injuries on Friday morning. At the Coroner's inquest 
the jury returned a verdict of " Death from shock following 
electric burns accidentally sustained." The jury expressed 
the opinion that a partition. between the positive and 
negative bars should be provided in future to prevent 
danger from any short circuit or accident. Mr. Middleton 
was only 37 vears of age and had been in the service of the 
above company for 14 years. He served his apprenticeship 
with Messrs. C. A. Parsons & Company, and as quite a 
young man was occupied in responsible positions. He was 
married in 1899, and leaves a widow and four young 
children. 


Messrs. Tetley & Co., of the Falcon Electrical Works, 
Salford, Manchester, have appointed Mr. H. B. Done as 
their sole representative for Birmingham and the Midland 
Counties. Their office and show rooms are situated at 1372, 
Suflolk-street, Birmingham, where all enquiries, ete., will 
receive prompt attention, and where samples of their 
manufactures may be inspected. Telephone 1246 Midland. 
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Electrical Progress at Home and Abroad. 
A Review by our Special Correspondents. 


LANCASHIRE NOTES. 


The Warrington Electricity Undertaking—An 
Interesting Ceremony. 


The new plant of the Warrington Council's Electricity 
and Tramways Committee at Howley was inaugurated bv 
an interesting ceremony, in the course of which the 1,000 
kw. turbo-alternator was started and “named” by Mrs. 
Smethurst, wife of the Chairman of the Committee. The 
extensions to the generating plant were built to the speci- 
fications of the Borough and Tramwavs Engineer, Mr. F. 
V. L. Mathias, A.M.L E.E., and the installation and erection 
was carried out under his supervision. The new turbo- 
alternator is rated at 1.000 kw., with an overload capacity 
for short periods of 5095, up to 1.500 kw., or something 
approaching an equivalent of 3,000 indicated h.p. The 
turbine was built bv Messrs. Howden, Ltd., of Glasgow, 
after the Zoelly Impulse principle, which lends itself 
toa very strong method of blading the rotor. The clearances 
between the rotor and stator can be kept large, yet at the 
same time the steam consumption of the turbine can be 
made very low. The governing gear 1s the feature of the 
turbine, the principle of the oil relav being emploved after 
the method used of Escher Wyss on their hydraulic turbines. 
From no load to full the variation in speed of the turbine 
is only 60 revolutions in a speed of 3,000 r.p.m. Oil is fed 
to all the bearings under the pressure maintained bv a 
rotary oil pump driven off the turbine shaft, and the oil is 
cooled by water coils, and used over and over again. 


The New Plant. 


The altern: tor was built by Messrs. Siemens Bros., Ltd., 
of Stafford, and has the same full load and overload capa- 
cities as the turbine at a power factor of 8. The alternator 
generates three-phase current at 6,600 volts, 50 evcles. 
Cool filtered air is drawn in from outside the building, 
through a duct fitted with air screens into the rotor of the 
turbine, and expelled at the top of the alternator after 
having traversed the interior of the machine. This action 
is effected by means of two powerful fans built as an 
integral part of the rotor. A condenser of the low level 
jet tvpe receives the steam from the exhaust of the turbine. 
This condenser is capable of m: intaining 28} in. vacuum 
at full load. A centrifugal pump, driven by an electric 
motor, extracts the water from the condenser and a double- 
acting dry air pump also driven bv an electric motor deals 
with the air. This plant was built by the Worthington 
Pump Companv. , 

A rotary converter of 750 kw. capacity has also been 
installed as part of this scheme. This converter supplies 
& link between the direct and alternating current svstems 
in use at the station, making a very flexible arrangement 
and avoiding the duplication of stand-by plant. The 
rotary converter installed is rated at 750 kw. normal load 
but has a 50% overload capacity for half-an-hour. The set 
is capable of converting alternating current at 6.600 volts, 
50) period, three-phase into direct current 460-550 volts or 
vice-versa. The rotary is fitted with a booster, exciter and 
starting motor, and was built by the Westinghouse Com- 
pany. Extra high tension and low tension. switchgear has 
been installed to operate and control the new plant. Owing 
to delavs in manufacture, the installation of the plant had 
to be proceeded with during the winter, an operation which 
caused considerable extra. work and anxietv to the staff 
and management. The erection, however, has been most 
successfully carried out, and exceedingly satisfactory 
results are being obtained. 

The contractors were :—Turbo-alternator contract 
main contractor, Messrs. J. Howden & Company, of Glas- 
gow: sub-contractors, electrical plant, Messrs, Siemens 
Bros., of London; condensmg plant, Worthington Pump 
Company, of London; rotary converter, the British West- 
nghouse Company, Trafford Park, Manchester; founda- 
ions, Messrs. G. Wallington & Son, Warrington ; pump, 
Mr. Frank Warburton, Stockton Heath, Warrington ; 
switchboard extensions, Messrs. Cowans, Ltd., of Salford, 
and various firms, for cables, &c. 


Progress of the Undertaking. 


Mrs. Smethurst having named the new turbo-alternator 
the ** George V.,” Alderman Smethurst said that in 1905 
their plant capacity was 1850 kw., whereas it was now, 
with the additions made that dav, 3,100 kw. The capital 
expended at the end of 1905 was £78,000; it now stood 
at £99,921. The net profits made since 1905, amounted to 
£10,127, of which £2,000 had been contributed to the rates, 
the remainder having been put to the reserve fund, which now 
stood at £9,000. The number of units generated in 1905 
was 1,480,000; this year it would exceed 3,000,000. In 
the course of a warm tribute to Mr. Mathias, the Borough 
Electrical. Engineer, the Alderman observed that never 
since the works had been started had it been necessary to 
call in the services of an outside engineer, the whole of the 
work having been done by the staff. 

Alderman Bennett, in seconding a vote of thanks to the 
Chairman of the Electricity and Tramways Cominittee, 
which had been proposed by Alderman Forshaw, said that 
as citizens of Warrington they had every reason to feel 
proud of the manner in which these undertakings were 
managed with such excellent financial results. Personally 
he was deeply proud because they had not only achieved 
the results which had been named but had solved another 
problem, which was a great factor in the life of the town. 
He referred, of course, to the smoke question. If thev 
could get effective electrical lighting, make a profit and 
show the manufacturers how all this could be done without 
polluting the atmosphere they were doing a very good 
thing indeed. 


YORKSHIRE NOTES. 


Cheaper Current —The Growing Demand for Electric 
Power —Substantial Reductions. 


The great development which is taking place in Leeds 
with regard to the use of electricity as a motive power and 
for heating purposes has induced the Corporation. Elec- 
tricitv Department to frame a scheme of substantial 
reductions, and the City Council, in the confident belief 
that the concessions recommended will result in a further 
large increase in the demand, especially by large users, 
has adopted the scheme in its entirety. When in December, 
1398, the Corporation acquired the electric supply under- 
taking, up to that time carried on by a company, there 
were not 20 h.p. of motors connected to the mains. Now 
there are in the city some 1,200 users of electric power, 
and the aggregate capacity of their motors is not less than 
14.000 h.p., a figure which is still rapidly growing. 

For power the lowest price now charged is eight-tenths 
of a penny per unit. This minimum is to be still further 
reduced to 0.75d. in the case of users of 400,000 units per 
quarter or upwards. The maximum price for small users 
(3,000 units per quarter) has hitherto been 13d.; this is 
now reduced to lád. Other reductions on the same 
scale bring the price per unit down to 11d. for 5,000, 
lid. for 10,000, Id. for 20,000, 95d. for 50,000, 100,000 
to 119,999 units :9d., 150,000 to 199,999 units -85d., 200,000 
to 309,999 units *8d., and for all quantities recording that 
total "75d. 

Maximum Demand System. 


Except in the case of the very largest users the prices 
for power are based on the maximum demand svstem, 
which gives the greatest benefit to consumers using their 
motors with the steadiest loads and most constantly. 
There are, however, the department finds, some disad- 
vantages in the svstem which become more evident as the 
number of consumers increases. Thus the maximum 
demand is supposed to be ascertained by a member of the 
staff of the Electric Lighting Department, who, however 
efhcient, cannot in the nature of things be expected to 
always obtain it with absolute accuracy. Room is left for 
dispute with consumers as to the amount of the maximum 
demand, and there is a possibilitv of presstire being brought 
to bear to have it understated) with a/view to the consumer 
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being charged at a lower price than he should be. A large 
amount of time is occupied in obtaining and revising the 
maximum demands, and in calculating the proper charge 
quarter by quarter, and finally, the system is not so easily 
understood by the consumers as one based simply upon 
the quantity used. 


The Reduction Scheme. 


But however desirable it might be, it 1s not practicable 
at present to abolish the maximum demand system, be- 
cause a considerable number of consumers are obtaining 
great benefit from it which they are fairly entitled to, and 
much dissatisfaction would be caused by an attempt to 
deprive them of this advantage, and during all the 18 
years running of the undertaking no alteration of prices 
has ever been made which caused a single consumer to pay 
a higher rate than before. In these circumstances 1t is felt 
that the object should be, therefore, not to abolish im- 
mediately the maximum demand system, but to supersede 
it partially by giving greater advantages to the majority 
of the consumers in another way, and ultimately to give 
every one a power supply at a figure not excecding the 
lowest price now charged under the maximum demand 
system (0-9d. per unit). The effect of the proposed amend- 
ments in the scale of charges is therefore: (a) To reduce 
the maximum price from 12d. to 14d. per unit. There are 
over 50 towns in which the maximum price for power is 
less than 12d. per unit, and it is advisable to remove this 
handicap upon the small power users of Leeds; (b) To 
give concessions, based solely upon the quantity used, to 
all consumers using 3,000 units or upwards (say £17 worth) 
in a quarter; (c) To reduce the minimum price from 0:8d. 
per unit to 0-75d. per unit and to bring this minimum price 
within the reach of a somewhat larger number of con- 
sumers. It is estimated that the result of these concessions 
would be a loss of revenue amounting to £2,350 per annum, 
based upon the present output, and without allowing for 
the countervailing gain by the resulting increase of business. 


Heating and Cooking. 


With regard to heating it has been resolved to reduce 


the charge from 14d. per unit to ld. per unit. At the former 


price the Electricity Committee felt that the cost was too 
high to permit of anything like its general application, but 
at the reduced price of 1d. per unit there are very many 
cases in which the cost is so near that of competitive 
sources of heat as to be outweighed by the greater con- 
venience, cleanliness, and hygienic advantages of electricity. 


Among the purposes for which electricity has already been ` 


put into successful use are the warming of rooms, the 
heating of irons (whether in the private house, the public 
laundry, or the clothing factory), the grilling of steaks, the 
boiling of kettles, and the more serious operations of 
cookery. Whilst the users of power and heat derive advan- 
tage from the reduced prices of current, the larger class 
who consume electrical energy for its illuminating effect 
have received an even greater benefit by the introduction 
within the past few years of lamps which give three times 
as much light as those previously in use for a given con- 
sumption of current. The revenue-earning capacity of the 
Corporation’s undertaking has suffered considerably by 
this development in the lighting world, as the increased 
use of electric light has not hitherto been sufficient to 
counterbalance the enormous reduction in individual 
consumers’ accounts. In fact, despite an increase of over 
20"5 in the number of users of electric light during the 
last three. years, the income from this source has dropped 
from £80.000 to a little over £60,000 per annum. Notwith- 
standing this handicap, the Committee have, by the pushing 
of business in other directions and by economies in pro- 
duction, invariably made a margin of profit for the relief 
of the rates, and the amount has, indeed. during the last 
vear or two reached record proportions, whilst for the year 
just commencing a further increase is anticipated. ` 


SCOTTISH NOTES. 
Electricity in Mines and the Prevention of Accidents. 


At a Joint meeting of the Scottish branches of the Asso- 
ciation of Mining Electrical. Engineers and the National 
Association of Colliery Managers, which was held in the 


Glasgow Technical College, under the chairmanship of 
Mr. George Gibb, president of the latter Association, Mr. 
Robert Nelson, H.M. Electrical Inspector of Mines read 
a paper on the avoidance of accidents in the use of elec- 
tricity in mines. Electrical accidents in mines, he said, 
fell naturally under three heads—ignitions of firedamp, 
underground fires, and electric shock. Discussing those 
three heads, he said that between January 1, 1905, and 
December 31, 1910, electric shock below ground was re- 
sponsible for 53 recorded accidents and 55 deaths. During 
that same period ignitions of firedamp and underground 
fires caused by electricity had together been responsible 
for six accidents, causing 12 deaths. 


Accidents Analysed. 


Mr. Nelson submitted the following analysis of the 53 
accidents referred to :— 
Accidents. Deaths. 
Faults as regards the earthing of outer 
coverings of apparatus : 
(a) Total absence of any connection to 


earth .. " e - .. 13 - 13 
(b) Break in continuity of earth con- 

nection i ie T PS 2 T 2 
(c) Outer covering earthed, but con- 

nection with earth inefficient £s Uf = 9 


Contact, direct or indirect, with live parts 
of cables : 
(a) Direct contact with live cable ex- 
posed through abrasion of the insula- 
tion  .. dá 5 pi .. 6 = 6 
(b) Contact with a conductor (e.g., a 
signal wire) made live by its contact 
with a live cable exposed through 


abrasion of the insulation .. .. 9 T 9 
(c) Contact with a joint inefficiently 
insulated is 5 Ls 5 


Accidental contact with unprotected and 

uninsulated live parts of apparatus : 

(a) Accidental contact with live parts 
intentionally exposed ee es 38 = 8 

(b) Contact with a live part normally 

unexposed but improperly exposed 


for inspection whilst live... TE l 
Inexperience in handling plant, or mis- 

adventure 2 2 

53 55 

| Accidents. Deaths. 

Absence of or inefficient earthing .. 22 d 24 

Defective insulation of cable system .. 20 ii 20 

Contact with uninsulated live parts .. 9 $ 9 

Miscellaneous causes is xs "A EET 2 


Carrying the analysis still further, Mr. Nelson showed 
that there were on armoured cables 2 accidents, on con- 
centric cables 2 accidents, and on unarmoured cables 20 
accidents, while from the point of view of the relative 
safety of low, medium, and high-pressure current, and of 
the three-phase and direct-current systems, there were on : 
low pressure systems (250 volts and below) 4 accidents, on 
medium pressure systems (250 to 650 volts) 45 accidents, 
and on high pressure systems (above 650 volts) 4 accidents. 
On three-phase systems 33 accidents, and on direct current 
svstems 20 accidents. 

He added that the mere provision of an efficient con- 
nection to earth would have avoided two-fifths of the total 
number of electric shock accidents in mines; but it was 
perhaps more remarkable still that such a provision, 
together with proper attention to the insulation of those 
cable systems upon which accidents occurred, would have 
avoided not less than four-fifths of the total number of 
accidents. Discussing the safeguards to be observed as 
regarded the construction and working of apparatus, he 
advocated careful and constant attention to two main 
items—(a) a sound connection to earth for all outer cover- 
ings of apparatus; (b) the covering of all live parts which 
would otherwise be exposed to contact, with insulating 
material of such quality and thickness as to obviate danger, 
coupled with the efficient protection of the insulating 
material against, mechanical damage. 


Essential Safeguards. 


Difficulties. were said to arise in. connection. with the 
making of a sound connection to earth, but Mr. Nelson 
said he had not known any case in which they had proved 
to be insuperable. With a single earth plate it is not always 
easy to make quite certain that the connection with earth 
is efficient, This difficulty ean, however, be got over if it 
exists by sinking a second earth plate about 20 vards or 
thereabouts from the first. 1t is also advisable from time 
to time to test the continuity of cable armouring, and to 
test. the eflicieney of individual joints in earth conductors 
for which purpose a pocket apparatus consisting of a 2 
to 4-volt battery, with a lamp or an electric bell or a 
galvanometer was recommended. Earth conductors 
should always be of ample cross-section, if only to provide 
mechanical strength. If of sufficient. size in the first. in- 
stance, and well-jointed, they could. only fail through 
mechanical damage so severe as to cause discontinuit v. 
The effective protection of all live parts was also a matter 
Which might be regarded. from a mechanical standpoint, 
since if suitable apparatus is obtained its proper protection 
aud maintenance in working require mechanical rather 
than electrical knowledge. Cables, motors and other 

apparatus should be tested from time to time by an ohm- 
meter, and one of these instruments should be available 
at every mine in which electricity is in use, and such an 
instrument should give double the working pressure. The 
complete enclosure of all live parts within a substantial 
earthed metallic outer covering was, said Mr. Nelson, in 
conclusion, the best safeguard, and a colliery manager 
might feel assured that in making this provision for 
securitv against an ignition of firedamp he was also pro- 
viding the best securitv against the risk of an outbreak of 
fire, and against the risk of electric shock. 


Discussion. 


In the course of the discussion which followed, Professor 
Jamieson fully endorsed the conclusions stated by Mr. 
Nelson, but Mr. A. Anderson, urging that it was not. neces- 
sary to use armoured cable under all circumstances, gave 
figures showing that the proportion of armoured to 
unarmoured cable was about 1 to 12} rather than 1 to 10. 
He disagreed, too, with the increased use of high pressures 
underground, and urged that about 100 volts was the safest 
line to go upon. Mr. Nelson said he could not quite follow 
Mr. Anderson's line of argument, and that gentleman in 
reply said he would not earth a rotary transformer or 
convertor, nor use armoured cable in a pit where there 
was saline water. In the case of a pit near the seashore 
where armoured cable had been installed, it began to give 
trouble in less than a week, and in six months it had to be 
replaced. Mr. Nelson had advocated the use of armoured 
cable in which the armouring itself required an additional 
external insulation or protection to protect it from the 
action of such water, but Mr. Anderson urged the use of 
unarmoured cable right away, coated with a suitable 
preservative compound. 


GERMANY. 


World’s Telegraph Monument—Telephone 
Developments — Etheric Telegraphy in Africa — 
Locomotives for Mines. 


German and Swiss artists strongly protested against. the 
conditions recently published governing the competition 
for the design of the world’s telegraph monument to be 
erected at Berne. Since then a second list of regulations, 
greatly modified, has appeared. The prizes have been 
increased, the total amount being £1,000. The first prize 
is to be £400. The monument is to be erected on the Hel- 
vetia Platz, and £7,500 is to be expended on its erection. 
All designs must be in by August 15, 1911. The judges are 
P. Breuer, of Berlin ; M. Eugen Jost; of Lausanne; M. de 
Benois, of Russia; M. Rodin, of France ; and M. Cuvpers, 
of Holland. 


New Telegraph and Telephone Lines, 


The new telephone line between Amsterdam and Paris 
is undergoing some very successful trials, and is ito {be 
opened to the public next week. Cologne and Stettin will 
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shortly be in direct. telegraphic communication. The 
Dusseldorf people are not at all pleased with this success 
on the part of Cologne, as for the last seven years all 
attempts on the part of Dusseldorf to be put in direct 
communication with Stettin have been unsuccessful. In 
1908, the reason alleged by the Stettin authorities was 
that Cologne required such communication. The Dussel- 
dorf Press contend that it is far more important for in- 
dustrial purposes that Dusseldorf and. the Baltic should 
be in direct communication than Cologne and the Baltic. 
Both towns are the sime distance from Stettin, that is 
350 miles. 

Special telephones are now issued by the German post 
office for use in damp places. These telephones are similar 
to those issued. for tropical climates to stand the rainy 
season, All the iron parts are coppered and varnished, the 
wooden parts are coated with a waterproof varnish and the 
remaining parts are covered with impregnated silk. 

The first telephone line in Central Africa is to be opened 
in the Belgian Congo, between Boma-Thvsville-Tinshassa 
and Leopoldsville. £6 will be charged for one ordinary 
conversation, 

The Parisians have installed apparatus by which thev 
can overhear communications and so judge of the attention 
and civility of the telephone operators. Berlin as well as 
Paris have had cause to complain of rudeness and delay 
on the part of the telephone girls, but as there is an ob- 
jection to a third. person listening to the telephone con- 
versation, though he be a post official, the apparatus 1s 
not likelv to be installed in German telephone offices. 


Wireless in Africa. 


The wireless telegraph stations at Miansa and Bukoba 
on the Victoria Nyanza, in German East. Africa, commenced 
work. The line which is 100 miles long is the first to be 
installed by the Imperial Post Office in German Africa 
The only alternatives to its establishment would have 
been to erect a telegraph line over land round. the coasts 
of the lake which would have been over 200 miles long, or 
to have a subaqueous cable in the lake itself. which would 
have cost far more than the wireless installation and per- 
haps as much as the longer overland telegraph. The 
power for the wireless stations is provided bv petroleum 
motors. The mast supporting the antenne at Miansa is 
280 ft. high. that at Bukoba 200 ft. 

The erection of three wireless stations in the Fiji Islands 
has recently been begun by the Marconi Company. The 
chief station will be near Suda, the capital with which it 
will be in telephonic and telegraphie communication. The 
second station will be at 'Taviuni, and the third at Vana 
"aru. 

The southern towns of Sweden are now in full telephonic 
communication with Leipzig and Frankfurt. 


Safeguarding Wireless Messages. 


The technical high school at Darmstadt has been ex- 
E with a new apparatus invented bv Johann 
Sacek, of Prague, and intended to prevent the interception 
of a message by a third party. It was found that the 
message could be kept quite secret by means of Sacek's 
apparatus and could only be read by the station for which 
it was intended. 


Electric Mine Locomotives. 


Some tests are being made with electric locomotives 
worked bv storage batteries. Two locomotives are employed 
each of which is driven by two 24 h.p. motors, themselves 
worked bv an unrollable accumulator consisting of 90 
elements of 12 ampere hours. This is the first attempt to 
introduce such locomotives into Austria and is the outcome 
of their very successful use in Germany. There is good 
prospect of the svstem becoming more generally used in 
both countries. ` 

£50,000 are to be spent in enlarging the long-distance 
electric power station at Bergheim. 

Company Notes. 
The Elektrizitats-Lieferungs Gesellschaft, 


again pays a dividend of 10°,. 
The Sachische Elektrizitats- Lieferungs Gesellschaft, of 


Oberlungwitz, is paving a 12^, dividend and is adding 
2 million marks to its capital. 


of Berlin, 
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The Allgemeine Deutsche Kleinbahn Gesellschaft, A.G., 
of Berlin, made a net profit of 862,831 marks in 1910, an 
increase of 168,709 on last year's profit. The dividend has 
been increased from 6 to 7%. The carry-over is 44,022 
marks. 

The Berlin-Charlottenburger Strassenbahn can only pay 
a 294 dividend for 1910. Competition is the alleged reason 
for the small success of the company. Its chief competitor 
is the Gesellschaft fur Hoch und Untergrund Bahnen, 
Berlin, which has increased its dividend from 5 to 54%. 


UNITED STATES. 


The Choice of Railway Electrification Systems—Some 
Tests of Titanium—Potentiometer and Vector 
Diagrams. 


As will have been gathered from the notes already 
transmitted to the ELECTRICAL ENGINEER, the talk at the 
New York Railroad Club's recent meeting, largely concerned 
itself with the question of the best svstem of railway elec- 
trification. On this point Mr. Frank J. Sprague expressed 
himself very strongly. We shall never, he said in effect, 
agree upon any one system, and it was not necessary that 
we should. All engineers who had experience in electric 
operation were most enthusiastic about the particular 
system for which they had been responsible. The Italian 
engineers favoured the three-phase svstem, just as the 
New Haven engineers favoured single-phase and the New 
York Central engineers favoured direct current. Mr. 
Murray, of the New York and New Haven Railway, how- 
ever, thought there was no trunk line situation per se 
in this country whose electrification could not fittingly, 
properly and economically be taken care of by the single- 
phase system. Its capital investment and operating 
expenses were such that the economy of the two combined 
would give the best net return to the railroad. The New 
York, New Haven and Hartford Railroad was now operating 
100 miles of line. It had in its immediate budget the elec- 
trification of the Harlem division, comprising about 200 
more miles of track. To this should be added the New 
York, Westchester and Boston Railway two and four- 
track system under construction and comprising another 
50 miles and the Hoosac tunnel with 22 miles of single 
track. This total of 372 miles of track to be operated by 
single-phase current was, he urged, a pretty strong argu- 
ment in favour of standardising trunk lines according to 
this svstem. He still believed that direct current was the 
right thing to perpetuate in the larger cities and for the 
interurbans between those cities, but it was not suitable 
for heavy trunk line high-speed traffic. The New Haven 
problem was worked out on the assumption that ultimately 
there will be an electric line for the entire distance of 232 
miles between New York and Boston. As to the reliability 
of the system, if a train was given a delay rate which was 
the average delay rate of all electric locomotives operating 
on the New Haven system, that train would go from New 
York.to San Francisco and back 11 times with but 3 min. 
delay from electrical causes. Then Mr. W. F. Zimmerman, 
also of this city, spoke of the experiences he had had on the 
Spokane Inland Empire Railroad. Although this company 
operated part of its lines by direct current and part by 
single-phase current, the conditions, he said, were so 
different that it was impossible to compare the costs with 
any degree of fairness, and the same fact held true in com- 
paring the cost of the single-phase long-distance service 
with that of the steam railroads in the same territory. 
Steam railroads did not hesitate to use diverse types of 
locomotives for different kinds of service, and a similar 
flexibility ought to be considered in electrification problems. 
There was no reason, for instance, why the Pennsylvania 
Railroad should not use one system between New York 
and Philadelphia and another between Altoona and Pitts- 
burgh. So in the end all these authorities agreed to differ 
amicably. 


Tests of Titanium. 


Important tests made under the supervision of Dr. P. 
H. Dudley on behalf of the Lehigh Valley Railway, indicate 
that when increasing the carbon in bessemer rail steel to 
average between :60 and ‘70 and in the open-hearth to 
between ‘75 and :90 the titanium must also be increased 


to about one-tenth of 1% metallic titanium. In the course 
of the tests, nine bessemer heats of the following average 
analysis were tested : Carbon 0:63, manganese 0:55, phos- 
phorus :095, and 0:10 94 metallic titanium was added in 
the ladle. These rails of 100-lb section were subjected to 
the standard drop test 2,000-]b ball at 18 ft. and gave 
an average deflection of 1:4 in. In each case 3 to 4 blows 
were required to fracture the rail. Average elongation, 
measured on the base of the rail (some 35 rails) was 139^. 
As 694 elongation is considered safe by the majority of 
engineers this demonstrates a factor of safety of more than 
200% in ductility. The increase in carbon necessarily 
gives a better wearing rail while titanium, through the 
removal of the occluded gases, makes the metal ductile 
and without brittleness. In some 21,000 tons of open- 
hearth rails treated with titanium alloy the carbon was 
kept from 8 to 10 points higher than in their plain steel 
and the use of the alloy enabled the makers to maintain a 
better ductility than in the plain rails of lower carbon and 
at the same time secure a better average of blows in the 
drop tests precisely as in the bessemer process. On account 
of the larger proportion of titanium necessary to insure 
the safety of high carbon rails this company has arranged 
to furnish (for rails only) a titanium alloy with a guaranteed 
content of 15°% Ti and a reduction of 209, in the price per 
pound of allov, and the titanium addition will cost $1.96 
per ton of rails. On this basis the New York Central Lines 
have made their initial order for this year 41,500 tons ; 
Lehigh Valley 21,000 tons; Chicago, Burlington and 
Quincy 10,000 tons, and other orders are under negotiation, 


The Vector Diagram: New Phase. 


In a paper by Messrs. A. E. Kennelly, H. G. Crane and 
J. W. Davis, which is printed in the current issue of the 
“ Electrical World," a scheme is described for combining 
with the Vector diagram the presentation of the phenomena 
represented in the same shect of material as the diagram 
itself. The scheme is described as having for its foundation 
the production of a rotating electrical field by superposing 
within a thin sheet of conducting material two equal 
single-phase currents in quadrature in time and in space. 
The resultant current within the sheet possesses a constant 
strength and revolves synchronously, just as is true of two 
equal single-phase magnetic fluxes in time-quadrature 
when superposed in space-quadrature. Instead of connect- 
ing each terminal directly and thereby in effect short- 
circuiting the sheet in the path of the current of the other 
phase, the authors employed a “ fringing’ device, con- 
sisting of high-resistance wires through which the current 
was led to the sheet along definite lines. Even with the 
currents separately directed along definite flow lines the 
potential difference due to the presence of the one current 
affects the paths taken by the other current, the combined 
result being the rotation of the potential difference in the 
sheet; it is the rotating potential difference rather than 
the rotating current that 1s made use of directly in the 
two-dimensional potentiometer. In fact, special precaution 
had to be taken to minimise the large magnetic effect of 
the current in the sheet before the small rotating potential 
difference could be utilised with a sufficient degree of ac- 
curacy. In utilising the rotating potential difference for 
potentiometer purposes the alternating potential difference 
between two selected points on the sheet is used as the 
source of current for a certain resistance, and & second 
alternating potential difference between another point 
and one of the former is used as the source of current for 
an impedance. The adjustments are so made that the 
currents in the resistance and impedance are not only 
equal in value, but are dierctly in time-phase with each 
other. It is then known that the resistance bears to the 
impedance the direct ratio of the potential differences, 
while the resistance component of the impedance bears 
to the reactive component a ratio equal to the ratio of that 
component of the potential difference between the terminals 
of the impedance which is in time-phase with the potential 
difference across the resistance to that component of the 
same potential difference which is in time-quadrature 
thereto. The ratios of the potential differences are measur- 
able on the sheet as certain linear dimensions, while the 
time-phase angles are shown directly as plane angles on 
the sheet. Thus the complete vector diagram of the im- 
pedance is represented directly on the sheets 
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THE STEAM TURBINE. 


Among the great triumphs of inventive genius the steam 
turbine occupies a position of exceptional eminence. As a 
factor in the world’s progress it would, perhaps, be difficult 
to find for it an adequate parallel, inasmuch as it has been 
the direct means of enormously decreasing the cost of 
mechanical power and thereby of cheapening every develop- 
ment which depends for its extension upon the economical 
generation and utilisation of energy. In its varied applica- 
tions to land and marine uses, for the propulsion of ships, 
the driving of electric generators, air-blowers, compressors, 
fans and pumps, its applications to mechanical speed- 
reduction and the utilisation of exhaust steam from other 
engines, the steam turbine has created a new era in an 
industrial age, and in that sense has been of far-reaching 
benefit to mankind at large. The storv of the evolution of 
this new force in the mechanical world 1s one which should 
be full of fascination alike for the engineer, the electrician, 
the scientist, and the layman; and it has been worthily 
told bv Mr. Alexander Richardson in a sumptuous volume 
which has been issued within the last few days from the 
offices of " Engineering," under the title of * The Evolution 
of the Parsons Steam Turbine.” We cannot, perhaps, give 
the book higher praise than we do in declaring that it is in 
every sense commensurate with its subject. —Lavishly 
illustrated with plates, drawings and diagrams, admirably 
printed, and in all respects ** well-found,” it is a book which 
does splendid justice to a splendid achievement. Mr. 
Richardson well observes that the storv of a great invention 
which has influenced the development of any department 
of thought or activity and has aided the progress of the 
world, must appeal alike to the scientist as offering the 
promise of enlightenment upon allied problems and of 
suggestions for research on kindred lines, and to the 
sociologist as giving him a key to an understanding of many 
movements in the world which might otherwise perplex him 
in view of the influence which the evolution of mechanical 
processes must mevitably have upon the political move- 
ments of the age in which they are developed. It is in the 
light of this conception that Mr. Richardson tells his storv, 
and it is in this light that the book should appeal to a vast 
body of readers outside the circle of those to whom the 
steam turbine and its potentialities are matters of every- 
day routine. Even by these, however, it will, we venture 
to sav, be read with keen interest and enjovment, and not à 
little profit. 

It was something like five and thirty vears ago that Mr. 
Parsons, dev eloping an hereditary bent towards mechanical 
science, first made models of his epicycloidal engine, but it 
was not until 1881 that the first steam turbine, the same 
machine in its essentials as the wonder-worker of to-day, 
came into actual existence, Continuoüs experiments under 
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the guidance of earlier experiences have vastly improved 
its efficiency, but there has been no change in the three 
principal elements. Mr. Parsons himself defined these 
elements some five years ago as embracing the considera- 
tions that, firstly, the working fluid is of low density, which 
implies a high velocity and necessitates the adoption of 
high surface speeds of blades if only a few turbines are 
placed in series on the shaft, and therefore where moderate 
surface speeds are essential, 1nany turbines must be placed 
in series. In the second place, he said, the working fluid is 
highly elastic and obeys the laws of adiabatic expansion of 
steam when giving out a large part of its energy in external 
work. This renders the use of diverging conical jets essential 
if the expansion is to be completed in one or in a few 
turbines, When there are many turbines in series, there 
must be a series of increasing capacity, to allow for expan- 
sion. Thudly, although the working fluid may be dry, or 
superheated—and therefore a homogenous gas-—on entering 
the turbine, vet on account of expansion and the perform- 
ance of external w ork, a portion of the fluid is condensed 
into minute drops of water, which are distributed among the 
remaining gaseous steam: and the working fluid thus 
becomes heterogeneous during the greater part of its passage 
through the turbine. This admixture of water with the 
gaseous steam has the effect not only of increasing the 
surface friction and the resistance in the steam passages, 
but also, when very high velocities of the working fluid are 
adopted, of cutting away the leading edges of the blades-— 
an effect which becomes more pronounced the fewer 
turbines there are in series. We have cited this clear 
exposition of the principles of the Parsons turbine at some 
length, not only for its intrinsic value as expressing the 
conclusions arrived at in the hght of actual practice, but 
because it affords a comprehensive insight into the main 
scheme of Mr. Richardson's book. He traces step by step, 
with admirable lucidity, the successive stages in the 
development of the machine which have brought it to its 
present shape, and gives us also a glimpse of those prospec- 
tive further stages which the recognition of these elements 
makes possible in the early future. He shows us, for in- 
stance, how, in earlier forms, in order to allow for the 
increasing volume of steam passing through successive 
rings of the turbine, the angle of the blades was made 
greater, and how in later forms the same end was attained 
bv increasing the length, and therefore the area through 
the blades, except at the exhaust end; and he indicates 
the manner in which, one by one, the mechanical problems 
involved came to be solved--the material and form of 
the blades, the method of building up the rings, the system 
of governing, the leakage of steam: all these and many 
other problems were patiently tackled and eventually con- 
quered. What this meant may be realized from the fact 
that though the compound turhine of 1887 constituted a 
revolution of mechanical methods, by 1892 the steam con- 
sumption had been reduced from 55 lb. to 27 Ib. per kilo- 
watt-hour, and by 1907 had been brought down to 13:2 Ib. 
Thus in fifteen years electric station coal bills were brought 
down by fifty per cent., and in twenty years by seventy- 
five per cent., an achievement which may fairly be regarded 
as & triumph of mechanical science. What form the next 
stage of development will take is still on the knees of the 
gods. In the problem on which he is now engaged; that of 
an internal combustion turbine which. will dispense with 
boilers, Mr. Parsons has encountered the apparently in- 
superable difficulty that the high temperature of the gas 
burns the turbine blades. Nevertheless, he is convinced 
that a solution lies somewhere, and that difficulties only 
exist in order to be overcome. 

Very fascinating from the engineering point of view is 
Mr. Richardson’s story of the evolution of the turbine in 
its association with electric generators. Our knowledge 
of magnetic densities, hvsteresis and eddy currents was 
slender in 1884 compared with our knowledge to-day, and 
it was even doubtful then whether reversals of magnetism 
could take place at such rates as three hundred per second ; 
while the turbine required that the speed of the generators 
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should be increased, with direct drive, to ten or fifteen 
times that which was possible with belt drive. The first 
turbo-generator ran at 18,000 r.pm., with a surface 
speed of over 200 ft. per second ; and every pound weight 
had a centrifugal force of about five-and-a-half tons. A 
tough problem, to make provision for counteracting this 
enormous disintegrating force, but that, too, yielded, and 
in due course the turbo-electrie generator established 
itself. The turbo-dvnamo of that “day had a Gramme 
armature, aud it was not until 1894, when Mr. Parsons 
recovered the rights of his earlier patents, that the drum 
armature was made available and further creat develop- 
ments rendered possible. Compensating winding brought 
about machines of 500 kw. running at 3,000 r.p.m. and of 
750 kw. running at 2,000 r.p.m., which carry as much 
as thirty per cent. overload without sparking and even 
fifty per cent. without injurious. sparking, while steam 
consumption has been reduced by ten per cent. We have 
left ourselves no space in which to refer to the history of 
the Parsons turbo-alternator and other developments on 
the electrical side, nor can we, on the present occasion at 
any rate, much as it appeals to the imagination, do more 
than make passing reference to the application of the tur- 
bine to the propulsion of ships. For these and other 
matters, we would, for the time being, refer our readers to 
the book itself, in the confident belief that they will find 
it a very difficult volume to get away from. 
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Paris: Librairie Delagrave, Rue Soufflot 15. 5 francs. 
With 175 illustrations and numerous curves and 
tables, pages 148. 

Arc Lamps and Accessory Apparatus, by J. H. Johnson, 
A.M.LE.E. London: Constable & Company, Ltd. 
ls. 6d. net. With 20 illustrations and numerous tables, 
pages 132. ° 

Proceedings of the Association of Mining Electrical En- 
gineers, Vol. 1, Session 1909-10. London offices of 
the " Iron and Coal Trades Review,” 165, Strand, 
London, W.C.. 6s, 
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Technical Problems and their Solution. 


Questions and Answers by Practical Men. 


RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and = electrical engineering work 
generally. 

QuEsTIONS..—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

ANSWERS.-——A fee of 10s. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the oflice within seven dava 
of the appearance of the questions. 


QUESTIONS. 


Question No. 1248.—Describe the method of obtaining the 
efficiency of a three-phase induction motor from light 
load tests. What other tests are usually made in 
commercial working ?—'' T. B." 


Question. No. 1249.—Consider the necessity for automatic 
signalling on railways and the advantages of electric 
over other methods. Indicate the trend of modern 
design in electric systems, and consider the relative 
merits of pure electric and electro-pneumatic systems, 
To what extent is automatic signalling practicable, 
necessary and beneficial on tramways and light 
railways ?—“ L. C." 

Question No. 1250.—Give formule and data with reference 
to oil-immersed resistances, stating increased capacity 
due to immersion, and also their behaviour under 
alternating and under direct currents.—‘ D. C. 0.” 


ANSWERS. 
Skewing the Slots of a Slip-ring Induction Motor. 


Question No. 1247.—What is the effect produced by skewing 
the slots of a slip-ring induction motor? Can the 
starting torque be increased by this means ? Ifa motor 
had originally a wound rotor and was started by 
cutting out resistance in circuit with rotor, what would 
be the effect on running capabilities, current taken 
etc., by putting in a short-circuited rotor having 
straight or skewed slots and dispensing with the slip- 
rings ¢?—‘ War." 

Answer to Question No. 1247 (award divided with ** L. C.," 
7s. 6d. each).—The sole object of skewing the slots in an 
induction motor is to obtain better starting torque con- 
ditions, and although it is not general practice to skew the 
slots, yet this construction is occasionally carried out, 
more especially in the case of low resistance rotor windings. 

The clearest insight into the matter is obtained by an 
analytical treatment of the field harmonics, but it will 
suffice for the present purpose to deal with the subject in a 
less cumbersome manner. 

A motor having an equal number of teeth in stator and 
rotor, slots not being skewed, will develop “ dead points,” 
ie, there will be positions for the rotor relative to the 
stator for which the torque is almost zero when starting 
up. and, the lower the rotor resistance 1s, the more defined 
will be these dead points. In these rotor positions the 
higher field harmonics have a relatively large amplitude, 
and so tend to diminish the already small main field bv 
diminishing the available terminal voltage which is necessary 
to maintain the main field. The harmonics themselves 
produce both positive and negative torques. In order to 
avoid to some extent this unfavourable effect the slots 
in stator and rotor are made to differ in number and bear 
some ratio, such as 2 to 3, 3 to 4, ete., to one another, 
or, what amounts to the same thing, the slots are skewed, 
skewing and varying the number of stator and rotor slots 
at the same time giving, of course, the best results. It is 
disadvantageous to skew the slots too much on account of 
the winding factors. The amount of skew is in general 


taken equal to one tooth pitch, ie., one end of a slot leads | 


or drags behind the opposite end of the same slot by one 
tooth pitch. 

The actual starting torque will in itself not be to any 
verv appreciable extent increased. by slot skewing, but a 
“better condition” for starting will be obtained. The 
zig-zag form of the starting torque curve at low speeds 
will be smoothed out to some extent, although not entirely, 
because there 1s another factor, namelv, the relative 
position of stator and rotor coil sides, which produces its 
effect, 

If one changes over from using a wound rotor and 
insertion of resistance for starting to a comparativly 
low resistance squirrel-cage rotor, decidedly worse starting 
torque conditions will exist. The main field in the first 
instant is comparatively large to that in the second, and 
the larger the main field the larger will be the torque. 
The starting torque with an ordinary squirrel cage rotor 
is about 100 9, of its full load torque if switched direct 
on the mains, the current rush being about five times 


Fic.1 


Fic. lA. 


normal, while with the slip ring rotor and insertion of 
starting resistance, a full load torque may be obtained with 
a current rush of 1:2 to 1:5 times normal full load current. 
If a high starting torque is ro be obtained with a squirrel 
cage rotor, the rotor must have a high resistance, which 
means inefficienev when on full load. Otherwise the rotors 
behave exactly the same when on load. The introduction 
of a starting device, such as an auto-transformer, with 
the squirrel-cage rotor would ameliorate in a small"degree 
the circumstances In this case. The effect of the slot 
skewing would not be so marked in the case of the wound 
rotor as 1n the case of the squirrel cage rotor having smaller 
resistance, since the relative amplitudes of the deleterious 
harmonics to the main field would be larger in the latter 
case.—B. B. 

Answer to Question No. 1247 (award divided with “ B. B.,” 
7s. 6d. each).—(a) The sole object of skewed rotor slots 
in induction motors is the avoidance of the hability of the 


Wouno ROTOR 


“---- SQUIRREL CAGE A, 
ROTOR 


FIG.2 
rotor to become magnetically “locked " during starting. 
In so far as the device removes this tendency, it greatly 
improves the starting performance of the motor, but it 
produces no further effect upon the characteristics of the 
latter. 

Assuming first, the worst possible conditions—a rotor 
with slots parallel and equal in number to those in the 
stator—the flux through the stator and rotor teeth will be 
distorted, as in fig. 1, on switching on the supply current. 
In consequence of this magnetic drag the rotor moves 
clockwise (in the present case), but, on reaching the eritical 


410 


THE ELECTRICAL ENGINEER, APRIL 14, ; 


position of equilibrium—see fig. la—it is very liable 
to become magnetically locked " unless it has already 
acquired sufficient inertia to ovreshoot this dead centre. 
Should locking occur, a very heavy current may be required 
to start the machine, even on light load, and the starting 
torque will be very poor. 

In large motors this danger is avoided by arranging 
that the numbers of slots in stator and rotor per pole 
pitch shall have no common multiple, while, in small 
machines, skewed rotor slots are often employed to yield 
uniform magnetic permeance in all positions of the rotor. 
Either procedure results in a very noticeable increase in 
in the starting torque of the machine, but has little effect 
on its steady-running characteristics. 

(bgThe general Zeffect, on the Heyland circle diagram 
of an induction motor, of short-circuiting a " wound d 
rotor (thus making the machine—in effect—a ' * squirrel 
cage " motor), is shown in fig. 2. The rotor current. vector 
(OAs) is swung far round from its original position by 
the conversion and the rotor flux (OH) is thus much reduced. 
Since the starting torque depends on the product 
(OA2. OH) it follows that its value is greatly decreased 
by the abolition of starting resistance in the rotor circuit. 

To make this point clear, a particolar example may be 

uoted :— 

On full load, the rotor flux density of a certain machine 
equals 4,400 lines per sq. cm., the rotor current then being 
44 amps. The full load torque was thus proportional to 
(4,400 x 44) On starting the motor with an external 
rotor resistance of 13 ohms per phase, a full-load starting 
torque was obtained with practically full-load current 
consumption, but, on starting the machine as a squirrel- 
cage motor, the rotor flux densitv fell to 950 lines per sq. cm., 
the rotor current meanwhile rising to 192 amps., so that 
the starting torque « (950 x 192), 1.e., amounted only to 
(0:93 x full-load torque), though the stator current now 
equalled 44 x normal full load current. In no practical 
case, could such an excessive stator current be tolerated ; 
an auto-transformer would certainly be emploved to 
reduce the applied stator voltage. Halving the applied 
stator voltage would reduce the current taken from the 
mains to nearly the full load value, but the starting torque 
would simultaneously fall to (} x 0: 93) = 0:23 x full-load 
torque—a striking illustration of the results of reducing the 
total starting-resistance of an induction motor rotor 
circuit. 

Though the conversion simplifies the equipment and 
operation of the machines, it entails a very great sacrifice 
of starting torque, and is, for this reason, often inpermissible. 
Once the motor attains full speed, the fact that its starting 
conditions have been altered is, of course, immaterial 
(providing the change has been confined to the removal 
of the external rotor resistance). In any case, whether the 
rotor slots are straight or skewed, will affect the starting 
characteristics of the machine as above indicated.—" L. C." 


TURIN INTERNATIONAL EXHIBITION. 


Some Notes of a Tour through the British Section. 


The visitor to the Turin International Exhibition, 
entering by tle gate at the end of the Corso Massimo 
d'Azeglio nearest the Corso Dante, will find on his right, 
in a commanding position overlooking the River Po, the 
pavilion which houses the exhibits from Great Britain and 
Ireland. 

Once on the spot, he should have no difficulty in finding 
whatever examples of British industry interest him most, 
for the British Section 1s unique, inasmuch as it is self- 
contained. British-made machinery, for instance, need not 
be looked for in the International Machinery Hall, for ex- 
amples of the most recent developments in electrical plant, 
agricultural and textile machinery, gas and oil engines and 
machine tools will be found in a hall which forms, facing 
the river, the left wing of the British. Pavilion. 

Leaving the Machinery Hall, the visitor will first. pass 
through the Land Transport Court, which contains very 
fine examples of tle advance made of late years by Great 
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Britain in the manufacture of motor-cars. This Court 
occupies about 14,000 square feet, and contains no fewer 


than thirty-five cars made by some of the most important 
firms. 


He will next reach the Court of Chemical and Scientific 
Industries, where everything is to be shown, as far as 
possible, under actual working conditions. Generally 
speaking, no means are provided at exhibitions for demon- 
strating the utility of the instruments exhibited, but the 
two completely-equipped laboratories which are shown here 
mark the inauguration of a novel and eminently practical 
method of exhibition. Another example of the same 
system is the adjoining representation of a house, out- 
wardly designed on the same quaint and picturesque lines 
as those built in England during what is known as the 
Tudor period. Its rooms will contain examples of different 
styles of British-made furniture (for which the makers 
claim that it 1s the most luxurious, practical and elegant 
in the world—a combination of virtues already much 
appreciated on the Continent of Europe); and silk-hang- 
ings, tapestries, and carpets will also be shown in situ. 


Further on the right are exhibits from the vast cotton 
and linen factories of the North, as well as tweeds of every 
kind, many of which are woven by hand in Scottish 
cottages. Close by, in a separate enclosure, are the striking 
tableaux representing that great centre of the textile in- 
dustries—Bradford, which will undoubtedly prove a 
special attraction of the British Section. 


Traversing the remainder of the textile section, the 
visitor will descend a short flight of steps into the sunken 
part of the centre of a handsome gallery where there will 
be exhibited a number of models of ships, made to scale 
and complete in the minutest detail. He may then visit 
the section, also full of interest, devoted to food products, 
wander through the exhibits of sporting guns and rifles, 
admire the comprehensive display of perfumery and “ Real 
British Leather," and stand at last just outside the Rotunda, 
where are rare collections of the most beautiful pottery, 
china and glass. So far as the pottery industry is con- 
cerned, Great Britain has recently taken a decided lead. 
In one or two cases, after years of patient experimental 
research, her potters claim to have re-discovered the long- 
lost secrets of the a1t of the Ancients in this respect ; and 
what is shown may therefore be regarded as being among 
the most valuable contributions to the section. 


The Photographie Court should not be omitted, con- 
taining as it does many fine specimens of what may be 
described with truth as the most recent developments of 
this branch of “ Applied Art," as well as every variety of 
up-to-date appliances for the use of photographers. 


The Circular Hall, in the centre of the Rotunda, will be 
found fitted up as a library, the cases in many instances 
being arranged so that the books may be taken down and 
examined by the visiting public. Upwards of thirty pub- 
lishers are contributing the newest and most notable books, 
which will cover every department of literature from 
standard works on religious, scientific, educational and 
biographical subjects to the most recent productions of 
the best-known English novelists. The principal geograph- 
ical publishers are exhibiting maps, and & representative 
display will be made by the bookbinding and printing in- 
dustries, the progress of which is further illustrated in the 
next court by a collection of the materials utilised in their 
various processes. 


Last, but not least, comes a collection of exhibits from 
the British. Board of Agriculture which form an excellent 
advertisement of what may be regarded as rural and 
scientifically rural Britain. Numerous photographs will be 
shown indicating the characteristics of famous breeds of 
cattle ; lists of British breeders are here to be given away 
in pamphlet form. There are, besides, to be illustrations 
showing the principal Agricultural Institutions of the 
United Kingdom, including that at the University of 
Cambridge, and at the Woburn Experimental Station of 
the Roval Agriculture Society. The result of bacterio- 
logical experiments are to be shown in such a manner as 
to be readily understood, while collections of British farm 
seeds, displaved in the most interesting way possible, will 
complete what must prove to be a particularly instructive 
exhibit. 
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LEGAL INTELLIGENCE. 
The Lodge-Muirhead Wireless Patents. 


— —— ——--— 


e 


In the Chancery Division, Mr. Justice Parker gave two davs 
to hearing a petition by the Lodge-Muirhead Wireless. and 
General "l'elegraphy Syndicate (Limited), the assignees of a patent 
granted to Nir Oliver Lodge (No. 11575 of 1897), for the pro- 
longation of the term of sole using and vending the patented 
invention for the further term of 14 years, or for such other 
term as to the Court should secm fit, and for the grant of new 
letters patent for the invention to thc petitioners for such term 
as the Court should think fit after the expiration of the term 
granted by the original patent. 

The date of the complete specification was February 1, 1898, 
and bv it Professor Lodge, as he then was, prefaced his many 
detailed claims by stating the object of his invention as follows :--- 

“The object of my invention is to enable an operator, by 
means of what is now known as Hertzian wave telegraphy, to 
transmit messages across space to any: selected. one or more 
of à number of different individuals in various localities, each of 
whom is provided with & suitably arranged receiver, and to 
effect the ancillary improvements ” afterwards more particularly 
described. — " The method of inter-communication consists, 
according to my invention, in utilising certain processes and 
apparatus for the purpose of producing and detecting a sufti- 
ciently prolonged series of rapid electric oscillations, and in so 
arranging them that the excitation of a particular frequency of 
oscillation at the sending station may cause a telegraphic instru- 
ment to respond at a distant station, by reason of being asso- 
ciated, through a relay or otherwise, with a subsidiary circuit 
capable of electric oscillations of that same particular frequency, 
or of some multiple or sub-multiple of that frequency. Another 
distant station will similarly be made to receive messages by 
exciting at the sending stations alternations of a ditferent 
frequency, and so on; and thus individual messages can be 
transmitted to individual stations without disturbing the 
receiving appliances at other stations which are tuned, or timed, 
or syntonised, to a different frequency. Each station will usually 
be provided with both sending and receiving apparatus." 

The inventor claimed a number of points in a system of 
Hertzian Wave Telegraphy, including combinations with a pair 
of capacity areas of a self-inductance coil or coils, or a coil of 
wire serving as a radiator, or a receiving circuit and means for 
bridging over a discharge gap; and the combination with the 
self -inductance coil of the receiver of a secondary coil surround- 
ing the same and forming part of a coherer circuit. 

Mr. A. J. Walter, K.C., and Mr. J. Hunter Gray were for the 
applicants; and the Solicitor: General (Nir John Nimon, K.C.) 
and Mr. Sargant for the Crown in opposition. 

Mr. Walter, in opening the petitioner’s case, said the only 
opposition to the extension came from the Crown. The work 
of Helmholtz in 1847 and Lord Kelvin in 1853 had, he said, 
shown the oscillating movements from a Levden jar, but no- 
thing as to waves or ether. In 1865 Clerk Maxwell had made 
discoveries as to the speed of ether waves, and from that year 
Sir Oliver Lodge and Professor Fitzgerald had attempted to 
translate discovery into practice. In 1887 and 1889 Hertz and 
Lodge, working independently and in different localities, had 
made further discoveries, and the latter had gone still further 
in 1889 and 1891. In 1892 Branly’s detector was shown, and in 
1894 Lodge delivered two important lectures and at Oxford 
wireless messages were sent from one University building to 
another. In 1896 there appeared Marconi's invention. The 
pateat in respect of this was applied for, although the invention 
was not published, before Lodge's complete specification came 
out. But Marconi's invention of 1896 was quite different from 
that of Lodge in 1897. No one had ever shown tuning until 
I xlye did so in 1897. The learned counsel went through Lodge’s 
specification in detail, and said that, as was offered in a previous 
case, the applicants would be willing, if the patent was extended, 
to grant licences on such terms as the Board of Trade should 
think just. It would be shown that Sir Oliver Lodge's invention 
was one of exceptional merit ; that he had not been adequately 
remunerated for what he had done, and that it was through no 
fault of his that he had not been properly remunerated. Counsel 

referred to the general grounds of objection delivered in writing 
bv the crown, and proceeded to state the pains taken by Nir 
Oliver Lodge and Dr. Alexander Muirhead to perfect and make 
practic al the invention. Work had been done for the Admiralty, 
the War Office, and the Indian Government. The Admiralty 
at one time had been charged with infringing the applicants’ 
&vstem, but had ultimately recognised the applicants’ rights. 
The applicants had been incorporated as a private company in 
1 901 with a capital of £50,000, but it had never asked the public 
to subscribe for its shares. An action with Marconi’s people had 
been settled, but the refusal of the Post Office authorities to 
allow the syndicate to set up const. stations had greatly stood 
in the way of success, 

Sir Oliver Lodge, F.R.S., examined by Mr. Walter, said that 
Professor Fitzgerald had at times discussed the theory of wave 
generation with the witness and had written a paper on the 
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" Impossibility of Producing Electric Waves,” but he had after- 
wards erased the " ln." Sir Oliver then described the work of 
Hertz and himself. Dr. Alexander Muirhead was the inventor 
of duplex telegraphy as applied to cables, and he and the witness 
had done much work together in the laboratory and otherwise. 

Sir Oliver Lodge was, on the second day of the hearing, cross- 
examined by the Solicitor-General with reference to the qualities 
of the coherer used in his system and as to the system adopted 
at the svndicates’ ground at Caterham. In substance the receiver 
shown in a diagram of that system seemed to be very much like 
part of Marconi's 1900 invention. 

Professor Silvanus ‘Thompson, F.R.S., examined by Mr. 
Walter in support of the applicants’ case, said that the invention 
of 1897 was the utilisation of certain well-known principles by 
combinations which practically resulted in the transmission and 
detection of syntonised electrical impulses, The invention was 
& most important one and in his view had not been anticipated. 

The Solicitor-General did not cross-examine the witness. 

Mr. Henry Muirhead, a director of the Lodge-Muirhead 
syndicate, gave evidence as to the money supplied for developing 
Sir Oliver Lodge's invention. He stated the amount of nominal 
and subscribed share capital of the syndicate. and also stated 
that officials from the War Office and other public departments 
had visited the syndicate’s premises and received instruction in 
the Lodge wireless system. The family of Muirhead was about 
£20,000 out of pocket in respect of the invention. An installation 
put up for the Indian Government to the Andaman islands from 
Burma had been most successful. Messages could be sent over 
more than 300 miles with a very small horse-power. 

Cross-examined by the Solicitor-General he said the introduc- 
tion of the induction coil was the great feature of the invention. 

Mr. C. F. Wilkins, one of the managers of Muirhead & Com- 
pany (Limited), questioned by the Nolicitor-General as to the 
Parkstone Quay installation, said that complaints had been 
made as to its interference with the Felixstowe installation, 
which he believed was a Marconi installation. Any changes 
since made had been made by the Great Eastern Railway Com- 
pany, and he believed that complaints had since ceased. 

The Solicitor-General addressing the Court on behalf of the 
Crown said no one would think of belittling the scientific 
eminence of Sir Oliver Lodge or the merita of his invention. The 
use of the inductance coil was common to Lodge's and other 
systems of wireless telegraphy, and such use was well known, 
yet no steps had been taken by the applicants to restrain the use 
by other persons. This was a serious objection to extending the 
term of Sir Oliver Lodge's patent. Moreover, it was difficult to 
see how the applicants, if they got an extension, would be better 
off than they had been in the past. 

Mr. Gray, on behalf of the applicants, said that if the extension 
were granted the applicants were willing to undertake not to 
take proceedings against any existing installation, besides 
allowing any question of rovalties to be referred to arbitration. 

Mr. Justice Parker said he would take time to consider his 
judgment. 


National Telephone Interrogatories. 


Mr. Justice A. T. Lawrence, the Hon. A. E. Gathorne-Hardy, 
and Sir J. Woodhouse, sitting as Railway Commissioners, heard 
an appeal by the National Telephone Company from an order 
of the Registrar granting the Postmaster-General leave to ad- 
minister interrogatories with reference to land, plant, and 
buildings in various parts of the country which the company 
alleged that the Postmaster-General had to purchase at the 
end of the present year when, under an agreement, he acquired 
the whole of the undertaking of the company: Mr. E. Morten, 
K.C., for the Telephone Companv, said the Postmaster-General 
had given notices that he objected to purchase certain land, 
rhint, and buildings in different parts of the country, on the 
ground that they would not be suitable for the telephone busi- 
ness on December 31. The company had filed an application 
alleging that the notices of the Postmaster-General were not 
specific, and, consequently, not good, and it was urged that the 
interrogatories which the Registrar had given the Postmaster- 
General liberty to administer placed an enormous burden on 
the company. for no good reason, and asked for information 
which was irrelevant and immaterial. 

Mr. Justice Lawrence, in giving judgment, said the court was 
of opinion that the company should not be called upon to answer 
the interrogatories. The illustrations which the company 
intended to produce at the arbitration, with the object of showing 
that the notices were bad, would be supplied to the Postmaster- 
General. If during the arbitration it was shown that further 
information ought to be supplied by the company to the Post- 
master-General, an order to tnat effect would be made. 


Mr. W. Bolton Shaw, M.Sc., A.M.I.E.E., formerly elec- 
trical engineer to. the Hulton Colhery Company, Ltd., 
and latelv connected with Messrs. John Musgrave & Sons, 
Ltd.. as chief turbine designer, is now in practice as a con- 
sulting engineer, and has opened an oflice in _Irene- 
chambers, Market-street, Manchester. 
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EVOLUTION OF CHEAP LIGHTING. 


The Development and Progress of the Metal 
Filament Lamp. 


— — 


Before the members of the Ironmongers’ Association of 
London, Mr. Callow and Mr. Neild delivered. lectures on 
Thursday last at The Hall, 25, Oxford-street, W. 

Mr. Callow, in the course o his remarks, sid -— When 
the carbon filament lamp had been brought to its highest 
state of manufacture and efficiency, and it was found 
that it was impossible to use such lamps at a higher efficiency 
than 33 to 4 volts so as to obtain a fair and reasonable 
life, manufacturers began to turn their attention to the 
invention. of some other tvpe of electric incandescent 
lamp which would be considerably more efficient. Amongst 
these earlier experimental lamps were the platinum lamp, 


the metalized Carbon filament lamp, the mercury vapour’ 


lamp, the Nernst lamp and carbon filament lamps with 
different types of reflectors. All these had defects which 

barred them from coming into general use. For instance, 
in the case of platinum lamps, the initial cost at workable 
voltage was very high, and in addition to this, if the 
efficiency was increased so that the lamp burnt at about 
2 watts, the life was very short. Regarding mercury vapour 
lamps, these, although the efficiency as regards watts 
per candle power was satisfactory, all emitted a peculiar 
coloured light, and thev were entirely unsuitable for every- 
day requirements, and in addition to this required some 
mechanical means of starting. They also had a verv heavy 
initial cost. 

Regarding the metalized filaments, these lamps, although 
an improvement on the carbon filament lamps, in some 
ways had very considerable disadvantages. Regarding the 

use of carbon filament lamps with various reflectors, you 
are all aware, of course, that it is impossible to increase 
the light given by any particular unit, and where a reflector 
of the concentrated type was used, and the light was 
considerably increased in one direction, it was correspond- 
ingly decreased in another. The Nernst lamp. which was 
the most successful of the above, obtained a certain amount 
of popularity, but the great trouble with these lamps 
was that the lighting medium was not a conductor when 
cold, so that, some separate arrangement had to be used 
for heating the unit. before it would emit light. These 
heaters, it was found, gave rise to a considerable amount 
of trouble, as, in addition to the resistance burning out 
in course of time, a magnetic device had to be supplied for 
cutting this heating unit out of circuit when the filament 
was incandescent, and this also was & source of trouble. 
The lamps also were very unsatisfactory on alternating 
current, firstly because the effect of alternating current on 
the filaments was quite different to that of continuous 
current and secondly because of the magnetic cut-out. 

After the above instances we come to the metal filament 
lamps proper, the first of which was the Osmium and the 
Osmi. These lamps were designed for low voltages onlv, 
and were unsatisfactory mainly due to their great fragility. 
In 1905 “ Tantalum” lamps were first placed on the 
market, and these lamps were a considerable improvement 
on the previous productions. In the first place these lamps 
consisted of a drawn wire filament made of the metal 
* Tantalum " wound on supporting arms after the design 
of a squirrel cage. The placing of * Tantalum ” lamps on 
the market was then followed by the Osram lamps, which 
consisted of squirted tungsten filaments, which were 
exceptionally fragile, and were at that period only suitable 
for burning in a vertic al position. In addition to this, 
both the “ Tantalum” and * Osram" lamp were only 
manufactured for low voltages, s up to 120 or 130, 
and for fairly high candle-powers, 25 beine the lowest. 
After this period, however, rapid a ancements were 
made in the manufacture, c: andle powers as low as 16 being 
produced, and following on these high voltage lamps 
from 200 to 250 volts were introduced at 32 and 50 c. P. 
Advancements were again made and 10 c.p. lamps intro- 
duced up to 130 volts, and 25 c.p. lamps from 200 to 
200 volts. 

Although there are to-dav numbers of metal filament 
lamps on the market, the “Tantalum” still stands alone 


as having a drawn wire filament against the squirted filament, 
and of having great mechanical strength. In view of this 
fact, I w ould like to read you a few particulars relating 
to the metal “ Tantalum " and the manufacture of the 
lamps. Since the perfection of the “ Tantalum ” lamp, 
Messrs. Siemens have introduced a drawn tungsten filament 
lamp made of drawn tungsten in the same way as the 
" Tantalum ”? lamp is made of drawn “ Tantalum,” having 
an efliciency of 1:7. These lamps at the present time are 
on the market as battery lamps throughout the complete 
range of types, voltave and candle powers up to 16 volts, 
and also from 20 to 50 volts for 10 or 16 c.p. in the various 
tvpes of bulbs for different purposes. The particular 
range, however, most useful for ordinary commercial 
purposes is from 100 to 250 volts, 100, 200 or 400 c.p. 


It is quite obvious that electricity would never have 
been able to compete with high pressure gas with the 
present charges per unit if we had only had the old carbon 
flament lamps. With metal filament lamps, however, 
having an efficiency varying between 1:2 and 1:7 watts 
per c.p., it is quite possible to do this, especially in the 
case of ordinary house lighting. Both tungsten and 

‘Tantalum " lamps are largely used throughout the 
country for office and house lighting, particularly in 
conjunction. with Holophane glassware, which may take 
the form of either a reflector, concentrator, or a diffuser, 
according to the particular requirements. In the case of 
“ Tantalum ” lamps, these are particularly suitable for 
warehouse or factory use, where they will receive fairly 
rough handling or a considerable amount of vibration. 
In the case of tungsten lamps of the squirted filament type, 
such lamps, as vou know, will not stand any great amount 
of handling or vilirmtion but the “ Tantalum” lamp, 
being as strong as, or stronger than, the carbon filament 
lamp, is particularly suitable for this purpose. 


Such lamps are growing steadily in favour for use in 
traction work, such as tube railways or ordinary railway 
lighting, station lighting and ship. lighting, and in con- 
nection with this matter a special traction type of “ Tan- 
talum ” lamp has recently been placed on the market. 
Such Jamps are at present in use on a large number of 
London tube railwavs, both in the cars and for station 
lighting, and several of the large shipping companies are 
also adopting them throughout for the lighting of their 
ships. Even taking into account the much greater initial 
cost of these lamps over the old carbon lamps, as the 
eflicient hfe is so much longer, and the saving in current 
at least 5095, this extra initial cost is quickly eliminated, 
and a large saving obtained. Also in addition to the much 
whiter light obtained from these lamps, there is undoubtedly 
less vibration in c.p. over the same variation in voltage. 
Carbon filament lamps, as you are no doubt aware, have 
a greater resistance "when cold than when hot, whereas 
in the case of metal filament lamps this is the reverse, 
the resistance, for instance, of a 110 volt 25 c.p. “ Tan- 
talum” lamp being approximately 50 ohms when hot ; 
consequently, should the voltage across the lamp decrease 
the resistance also decreases, so that the watt tends to 
keep constant within certain limits. This, of course, tends 
to keep the light steady over a reasonable variation in 
voltage, which, of course, 1s a very important consideration 
in traction work. 

“ Onewatt " drawn tungsten lamps are being also very 
largely taken up, both for street lighting in place of arc 
lamps, and station lighting in place of arc lamps. Such 
lamps are mechanically strong, having a fairly low initial 
cost, and, of eourse, are far more superior for this class 
of work than are lamps, as the actual efficiency from the 
lighting point. of view is much greater and the lamps can 
be more closely spaced, therefore giving à much more 
uniform illumination in candle feet. 

Mr. K. W. Neild gave a very interesting lecture on 
'Ntannos" wiring, which was preatly appreciated by 
members present. He dealt with the many advantages 
of the O.5. wiring system over other types of surface and 
concealed wiring "which are at present in force. Samples 

of  Ntannos " wire were passed round amongst the audience, 
who thereby had an opportunity of testing the flexibility 
of the system. Mr. Neild also displayed a showhoard 
showing the various accessories used in connection with 
this system and very ably demonstrated-its utility. 
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Business Notes and News. 


LIGHTING AND GENERAL. 
HOME. 


ASHTON-UNDER-LYNE.—At the monthly meeting of the 
Electricity Committee an unusually large number of applications 
for electric current, both for lighting and power were brought 
forward and granted. With the starting of the additional plant 
at the electricity works, a greater supply is now available. Up 
to the installation of the new electric plant recently, the com- 
mittee were handicapped by the limited producing capacity, but 
now that this has been overcome, power electricity will be avail 
able for mills and workshops, applications for which in times 
past, have had to be refused. 

BaRKING.---At a meeting of the Urban District Council the 
draft plans submitted by the Surveyor in connection with the 
proposed extension of the electricity works were discussed and 
approved, and it was resolved to advertise for tenders for the 
construction of the new buildings. 

BaTH.— At a meeting of the Electric Lighting Committee of 
the Corporation it was reported that during the year ended 
March 31 new lamp connections had been made equivalent to 
13,710 8 c.p. lamps, thus breaking their previous record of 
about 9,000. 

BippuLPH (Staffa).— In connection with the new electric 
lighting project, it is proposed that the Urban Distriet Council 
enter into an agreement with Messrs. Heath & Sons to bring 
current by a high tension cable to a sub-station to be erected 
at Wharf-road and there transform it from 2,500 volts to what- 
ever voltage was considered desirable. From the sub-station 
two lines of wires would be run, one for street lighting, and the 
other for private lighting and power use. On the plan the four 
principal streets are shown as lit by 90 lamps of 15 c.p. each. 
60 yards apart, and this would require a voltage of 500. By 
having a separate wire for street lighting thev will avoid the 
necessity for separate switches for each lamp, as the current 
would be turned on aud off throughout the whole system at 
the sub-station. Assuming that the lamps would be lit on an 
average four hours per day, the total annual consumption of 
the 90 Jamps would be 7,884 units, and at 3d. per unit would be 
nearly £100 for the vear. The Council would be charged 14d. 
per unit, but the Council estimated that they will be able to 
make a good profit if thev charge houses or private consumers 
at the rate of 34d. per unit, as compared with 5d. in Burslem 
and 6d. in Hanley. 

Botton.—On a report by Mr. Day, the Council's Electrical 
Engineer, the Electricity Committee has recommended substan- 
tial reductions in the price of current for power purposes in the 
case of large consumers, and should the Council adopt the 
recommendation a large increase of business is anticipated. 

BROMLEY.---At a meeting of the Bromley (Kent) Electric 
Light and Power Company, Ltd., it was reported that the 
lamp connections had increased from 89,282 to 05,307, and in 
spite of the introduction of metallic filameat lamps the sale of 
current still showed a slight increase. The result of the 
years trading shows a profit of £12.201, and after pav- 
ment of debenture interest and trustees’ fees, and writing off 
one-third of the cost of a motor-car purchased during the year, 
there was a balance of £8,948. An interim dividend at the rate 
of 4? per annum was paid in October, and the directors recom- 
meaded the payment of a further dividend at the rate of 8°,, 
making a total dividend of 6", for the year; that £1,068 be 
placed to reserve for renewal of plant, and £3,195 to general 
reserve fund, leaving a balance of £185 to be carried forward. 

Bupr.-— Tne Electric Supply Company, despite the rivalry 
of a gas company in à community of about 3.00) persons all 
told, has paid a dividend of €", as against 5", last year. 

BUDLEIGH SALTERTON.- Mr. A. P. Trotter held a Board of 
Trade Inquiry to hear objections against the site of the proposed 
electrical generating station. Several residents attended to urge 
objections on the ground that the proposed works would injure 
property values but the general tendency was to approve the 
site. The Board of ‘Trade’s decision will be promulgated in due 
course, 

Derpy.—Owing to increased demand for current in the 
Ormaston district, where revenue is growing at the rate of about 
£4.000 per annum, the three-phase alternating current system 
is to be adopted in the Council's Electricity Works and exten- 
sions are also to be made at a total estimated cost of £6,650. 

DaAnwkEkN.— The Town Council is about to enter into an agree- 
ment with Messrs. Joseph Place & Sons for the supply of elec- 
tricity. Messrs. Place & Sons are about to sink à new coal shaft 
and re-open an old one at Sett End, Hoddlesden, and propose 
to drive their machinery by electric instead of steam power. 
They undertake to guarantee à minimum consumption of 
120,000 units per vear for ten years and to guarantee payment 
of the interest and sinking fund in respect to the cost of the cable 
so far as such use fell short of 120.000 units per annum. The 
experiment, which is being watched with great interest by many 
manufacturing and other concerns, is to be entered upon at an 


early date, and tenders for the purchase of motors, generators, 
and cables are shortly to be called for. 

DavENTRY.---lhe ‘Town Council has again under consideration 
the scheme brought forward by Councillor Hubert. Reynolds 
for establishing an electric lighting undertaking. The project 
will involve an annual outlay of £5,000, to include erection 
of power house and electric light station, duplicate plant, dyna- 
mos and storage battery, and the necessary street. mains and 
lamps throughout the town and Drayton. The proposed charges 
for electricity would, says Mr. Reynold», compare very favourably 
with the price of gas in Daventry, and electricity will, of course, 
save a good deal of expense by its cleanliness, The plant would 
make about 12,000 Board of ‘Trade units per annum. In an 
ordinary house it would only cost la. 6d. per 8 c.p. lamp per 
year at 6d. per Board of Trade unit, which works out at a lower 
figure than the present price of gas. Meanwhile the gas company 
has given notice that gas is to be reduced from 43, 2d. to 3s. 110 gd. 
per 1,000 cubic feet. 

DnvMcoNpna.- -The substitution of electric lighting for the 
old gas system has proved a source of unqualified satisfaction 
to the district. 

Eccrers.- -The Electricity Committee having recommended 
the Council to accept the tender of Messrs. James Howden & 

'ompany, Glasgow, to supply .. steam engine and electrical 
plant for the sum of £2,581, the Town Clerk read a petition, 
signed by 98 ratepayers, protesting against the contract going 
out of the borough, a local firm having tendered for the work. 
Numerous questions were put to the chairman of the committee, 
and in reply he stated the lowest tender had been accepted, and 
the tendering firm paid the standard rate of wages. The 98 who 
signed the petition were not the only ratepayers in Eccles, and 
it was not fair to tax the rest on their behalf. It was also pointed 
out that the local firm did not depend on local work, but on 
contracts given them by other towns, and outside bodies. The 
committee’s recommendation was adopted. 

Ersom.—Subject to the consent of the Ewell District Council, 
the Epsom Urban Counci! has detinitely decided to make appli- 
cation under Section 6 of the Electric Lighting Act of 1909 to 
supply electricity to Ewell. Ewell has discussed the matter and 
up to the present has decided to refuse consent in the hope of 
establishing plant of their own. "The whole question is to be the 
subject of a Board of Trade inquiry at an early date. 

GuILDFORD.—Mr. H. P. Smallpeice, presiding at the 20th 
annual meeting of the Electricity Supply Company said that 
during the past year the company had made progress, which 
the directors considered satisfactory. The gross receipts had 
been £7,885 4«. 6d., as compared with £7,490 4. for 1909, 
showing an increased revenue of £395 O7. 6d. The expenditure 
showed an increase of £243 and the gross profit had therefore 
increased £152. That was not a vast or rapid progress, but still 
it was progress, and the directors hoped it would continue. 

Hatirax.—Councillor Fawcett, Vice-Chairman of the Tram- 
wava Committee, reporting on the progress of the department 
during the year ended March 31, said the total takings from 


passengers had amounted to £88,063, as against £85,846 for the 
. . ae t 
previous year, representing an improvement of £3,122. To add 


to these receipts there was the income derived from the carriage 
of parcels, advertisements on cars, ete.. which brought up the 
aggregate earnings to £92,609, contrasted with £89,270 for the 
previous year, or a total gain of £3.369. During the previous 
year they carried 16,323,755 persons on the system, equal to 
92 times the population of the borough and the distriets served 
by the tramways. This last vear they had carried 17,067,865. 
which was equal to the population served 95 times over. In 
attaining this increase they had consumed 140,000 more unita 
of electricity, but they had run 43.000 more miles. Worked 
out at per car mile, the receipts had averaged ll-5ld. per mile 
run for the past year, compared with 11:381. for the previous 
year. |l 

LixcorN.— The accounts of the Council's Electricity Depart- 
ment for the year ended March 31 shows a profit of £3,000, 
with a reserve fund of £7,200, 

LovcnBokoUvGH.— The proposal. to convert. from gas to 
electric light the whole of the posts and brackets along the 
route of the mains, which has been under consideration for up- 
wards of a year, has been defeated by one vote. Alderman 
Clifford, in moving the adoption of electricity, said a successful 
test had been made in one portion of the towa, and most people 
had stated that the electric light was much better than that 
previously given by the old incandescent buraers. As they all 
knew the wind had an effect upon the gas, and electricity gave 
light for a longer distance than gas. It had been urged that 
some towns which had carried out the conversion had gone 
back to gas, but he had recently made inquiries, and found 
that quite the reverse was the case, In 12 months one firm alone 
had supplied over 4,000 electric lamps. No matter what the man 
in the street said, they as representatives of the burgesses ought 
to do their duty conscientiously. The town looked better lighted 
with electricity, which cost less than gas» During the last 12 


414 


months 64 tradesmen had changed from gas to electricity, which 
showed that they appreciated the new light. Even if it cost the 
same as gas there would be a saving in other directions, but as 
a matter of fact a saving of between £70 and £80 a year would 
be made. The Council, however, elected not to save it. 

OuLTON Broap.—Various other negotiations having fallen 
through during the past three years, the Urban District Council 
has adopted a report of the Electric Lighting Committee recom- 
mending the acceptance of the offer of the East Anglian Ice 
Company to supply current at the rate of Z]d.per unit,as measured 
through à meter to be placed at the works of the company, 
for any quantity of current between 10,000 and 30,000 units 
per annum, and over that at a reduced rate. The committee 
considered the advantages of the offer very great as current 
would be delivered into the area at the voltage required, while if 
taken from the Lowestoft Corporation it would be necessary 
to break down the current supplied at a loss of 2095 whea using 
the full load, and a much greater loss at a small load. There 
would also be a great capital outlay in providing a station and 
plant. The cost of lighting each street lamp on the present 
schedule of 1,600 hours per annum, including renewals, would 
amount to £1 per annum, as against £2 2s. 6d. at present paid. 
On a basis of 53 lamps this would result in a saving of £59 12s. 6d. 
per annum, or more than a ld. rate. Allowing 24°, loss of 
current and 4,000 units per annum for street lighting, and 
assuming they could retail the remaining 5,750 units at 6d. per 
unit, a further sum of £89 16s. 103d. would be obtained, less 
the cost of superintendence and collection of accounts. If the 
Council could sell another 5,000 units it would be advisable to 
reduce the price to 53d. per unit, and on these terms £89 16s. 101d. 
would be increased to £143 178. 71d. The Council are now to apply 
for sanction to the borrowing of a sum not exceeding £4,000, to 
enable them to carry out their powers under their Provisional 
Order. 

PonTEFRACT.—The Town Council has decided to promote a 
Bill in Parliament to transfer their powers under their Electric 
Lighting Order to the West Riding Tramways Company, Ltd., 
with power to purchase the undertaking at a valuation (with 
no consideration for goodwill) at the expiration of 27 years. 
The Tramways Company is to pay the costs of promoting the 
Bill, estimated at £400. 

PoRTISHEAD.—The Somerset County Council will not oppose 
the Portishead Provisional Order for electric lighting providing 
the promoting company agree that the wires be laid under- 
ground in various streets in Walton Park, that the list of streets 
and parts of streets throughout which suitable and sufficient 
distributing mains for the purposes of general supply are to be 
laid down within a period of two years after the commencement 
of the Order should include a length of one mile in the village 
of Nailsea, a mile in the village of Long Ashton, and half a mile 
in Leigh Woods. 

ReE1GATE.—The Electric Lighting Account of the Council 
shows a profit balance of £1,982, of which £1,482 is to be carried 
to renewals and contingencies fund, and £500 to reserve fund. 

SOUTH SHIELDS.—On a report of the Electricity Committee 
the Town Council has decided upon extensions to the electricity 
undertaking at a cost of £10,080. It is proposed to instal a 
turbine motor of 1,500 kw. driving two independent generators, 
one of 1,000 kw. direct current, and one of 1,100 kw. alternating 
current, to take up the entire load of the station, both for 
alternating and direct current, the present plant installed being 
used as a stand-by. Application is to be made to the Local 
Government Board for a loan of £7,580, and the balance will 
be provided out of the reserve fund. 

STEPNEY.—The Borough Council will expend £300 on the 
illumination of public buildings in the borough on the occasion 
of the Coronation. 

WarrHaAMsTOW.—The Electricity Committee recommend 
the following sliding scale with regard to charges for power. 
For the first 500 units, per quarter, 11d. per unit; the next 
500 units, per quarter, 11d. per unit ; all in excess, ld. per unit ; 
consumers of 30,000 units and upwards per annum being given 
percentage reductions as in the case of lighting. 

WoopBRIDGE.— The Urban Council, after consultation with 
Mr. Edmund Charrington and Mr. Owen, of Messrs. Foote & 
Milne, London, are considering the establishment of an electric 
light undertaking, dissatisfaction having been expressed at the 
existing system of gas illumination. 

WoRcESTER.— The City Council have decided to fix in sub- 
sidiary thoroughfares 28 electric lamps giving from 75 to 85 c.p., 
in place of gas lamps giving from 30 to 40 c.p., at an annual 
charge of £82 as compared with £75 12s. charged by the Gas 
Company, the Committee bearing the cost of installation, esti- 
mated at £147. With regard to New-road, it was resolved : 
That the Electrical Engineer be authorised to carry out the 
scheme by lamps hanging over the roadway from the tramway 
poles and giving light equal to 3,900 c.p., at an annual charge 
of £41 per annum, as compared with £35 2s. now paid to the 
Gas Company for 13 gas lamps giving a light equal to about 
1,050 c.p.; the Committee bearing the cost of installation 
estimated at £96. Following upon an application from Messrs, 
Heenan & Froude for the supply of power, it is proposed to 
substitute polyphase alternating current for the existing single- 
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phase throughout the undertaking, and to proceed with the 
work of dredging the bed of the Teme, so as to increase the 
power obtained from the turbines. The cost is estimated at 
£7,430, and a profit would be reached after two years. 


TRACTION. 
HOME. 


BELFAST.—At a meeting of the Tramways and Electricity 
Committee it was reported that there had been an increase of 
£13,000 in the receipts of the year as compared with 1909-10, 
and the net revenue would enable the Council to make up the 
full amount of £20,000 for the special reserve fund, so that in 
future all the surplus after sinking fund and depreciation had 
been provided for, would go in relief of rates. 


OVERSEAS. 


BaTAVIA.—AÀ European, representing a group of Chinese 
capitalists, has applied to the Government of the Netherlands 
East Indies for a concession for the construction and working of 
electric tramways in Batavia. It is estimated that four years 
will be required to carry out the work. 

DEssav-BrrrERFELD.— The construction of the electric rail- 
way between Dessau and Bitterfeld is now completed, and 
trains are in partial operation on the first main line section. 
Power is taken from a generating station at Muldenstein, where 
3,000 volts single-phase current is transformed to 60,000 volta 
for transmission to the Bitterfeld sub-station, where it is stepped 
down to 10,000 volts. 

NEW ZEALAND.—A report has been received by the Board 
of Trade from the office of H.M. Trade Commissioner for New 
Zealand to the effect that a municipal tramway Board proposes 
to raise a loan of £24,000 for the construction and equipment of 
additional electric tramways. A poll of the ratepayers is shortly 
to be taken. The address of the Board may be obtained by 
British manufacturers on application to the Commercial In- 
telligence Branch of the Board of Trade, 73, Basinghall-street, 
London, E.C. 

SEMMERING (Austria-Hungary). — The ‘“ Elektrizitátswerk 
Semmering Gesellschaft " of Semmering has obtained a conces- 
sion for the construction of an electric tramway at that place. 

YokonaMa.—Tenders will shortly be called for on behalf of 
the Municipality with the object of constructing an electric 
tramway in the city. 


COMPANY MEETINGS AND REPORTS. 
METROPOLITAN ELECTRIC TRAMWAYS. 


Mr. E. Garcke, presiding at the ordinary general meeting 
of the Metropolitan Electric Tramways Ltd., at the Elec- 
trical Federation Offices, Kingsway, said the total revenue 
for 1910 amounted to £435,080. The traffic receipts toltalled 
£393,869, showing an increase over the previous year of 
£67,428. Working expenses and rents payable to local 
authorities had increased by £44,329 and £17,899 respec- 
tively. After deducting all expenses chargeable to reveenu, 
including an addition of £21,910 to the reserve for future 
reconstruction and renewals, and writing down preliminary 
expenses by £3,000, there was a surplus of £53,767, making 
with £3,578 brought forward, a total of £57,345. The 
directors recommended that £8,000 be placed to reserve, 
and that a dividend of 5194 be paid on the ordinary shares, 
leaving £2,822 to be carried forward. The directors pro- 
posed to issue 8,863 additional ordinary shares so as to bring 
the paid-up ordinary share capital to £400,000. Three further 
extensions of the company's system had been opened for 
traffic during the course of the year, bringing the total 
length in operation at December 31 last to approximately 
554 miles. Experiments had been made at the company's 
Hendon depót with the rail.less traction system, which 
was in operation in many towns abroad. The directors 
were of opinion that such a system might be employed 
with advantage, as occasion arose, in opening up exten- 
sions of the existing lines in more sparsely-populated 
districts. So great had been their trafüc—they had carried 
16,000,000 passengers as compared with 62,000,000 the 
previous year—that they had been compelled to hire 
additional cars at a cost of £1,093. The Chairman said 
that among other proposals for extensions was one in 
regard to a line to Watford. That was surrounded by many 
difficulties, and the question asore as to what was the best 
way of providing for possible extensions into outlying 
districts, which, no doubt, would be pressed upon the 
company. Some of these might be advisable, but might 
not justify heavy expenditure on the permanent way, 
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For that reason the directors had carefully considered 
the rail-less traction avstem. 

With regard to electricity supply, which was carried on 
bv a separate company in which they held practicallv all 
the ordinary shares, that company, had supplied 21,000,000 
units during the vear, an increase of 3095, and the Tram- 
ways Company had received a dividend of 6^5 in addition 
to a bonus of £26,000. In view of the Coronation and other 
festivities they were looking forward to a very busy year. 
He moved the adoption of the report and accounts. This 
was seconded by Sir Ernest Spencer and carried unani- 
mouslv. 


CANADIAN GENERAL ELECTRIC. 


The report of the Canadian General Electric Company 
for the year 1910, submitted to the shareholders at the 
annual general meeting held at Toronto on March 27, 
states that the gross profits exceeded those of the previous 
vear by nearly 5094, and that after reserving the sum of 
$188,087 for depreciation and the payment of $76.820 in 
respect of interest, there remained the sum of $646,300. 
Deducting from this ainount dividends on the preference 
ard common stocks at the rate of 7^, per annum, amount- 
ing to $494,694, there remains a balance of $151,675, 
which has been carried to the credit of profit and loss. 
This sum, added to the balance at the credit of that account 
at the end of the previous year makes the present balance 
$311,143, which, together with the reserve fund of 
81.669.531, gives a total surplus of $1,980,675. 


SOUTH WALES ELECTRIC POWER. 


Mr. W. Gascoyne Dalziel, presiding at the ninth annual 
meeting, said the past year showed a steady and continuous 
expansion of business, several new colliery undertakings, 
the pits of which were now in course of being sunk, had 
heen connected, and as these collieries were developed they 
would become a source of considerable revenue. As an 
illustration of the progress which had been made, it was 
interesting to compare the output in the combined Tre- 
forest and Cwmbran areas in 1907 with those for 1910. 
These were :—Units sold in 1907, 8,777,420 ; units sold 
in 1910, 11,548,253. In addition to new consumers, the 
consumers who were members of the Treforest Companv 
were extending their electrical plant and increasing their 
consumption. 


BRISBANE ELECTRIC TRAMWAYS. 


The Brisbane Electric Tramways Investment Companv, 
Ltd., subject to fina] audit, the revenue account for the 
year 1910, including £1,951 13s. 6d. brought forward from 
the previous year, shows an available balance of 
£98,014 18s. 5d., which the directors have dealt with as 
follows: In payment of debenture stock interest, 
£19,068 15s.; in pavment of preference dividend, 
£17,656 5s.; in payment of an interim dividend of 4s. 
per share on the ordinary shares, £15,000. Out of the 
remaining balance of £46,289 18s. 5d. the directors recom- 
mend that a sum of £27,783 15s. 3d. be added to the reserve 
fund (bringing same up to £42,000) and that a balance 
dividend of 4s. per share, free of income tax, be paid on 
the ordinary shares (making a total dividend for the year 
of 895), and that £3,506 3s. 2d. be carried forward to next 
account. After the above appropriations, the renewal and 
other reserve funds of both companies will amount to 
£120,000, with an aggregate of balances carried forward of 
£6,414 14s. 6d. It is proposed to make the dividends pav- 
able on May 1. 


TYNEMOUTH ELECTRIC TRACTION. 


The report of the Tynemouth and District Electric 
Traction Company, Ltd., states that the total revenue 
for the year was £13,723. After deducting all expenses 
chargeable to revenue, interest on debentures, and placing 
a sum of £600 to renewals account, there remained a 
surplus of £4,919, which, with £148 brought forward, 
made an available balance of £5,068. The directors recom- 
mend that the balance should be applied : to reserve account, 
£500. sinking fund for debenture redemption, £1.000; 
dividend on cumulative preference shares at 595, £1,525 ; 
dividend on the ordinary shares at 4° >, £1,856; and to 
carry forward, £187. 


PRIL r4, rorr. 


INSTITUTION. 


In connection with the Festival Dinner of this Institution, 
Mr. Justus Eck, deputy chairman of the Committee, has 
issued an appeal, in the course of which he says: '* I have 
pleasure in informing you that Lord Justice Fletcher- 
Moulton, who has so long been intimately connected 
with the electrical industrv, has kindly consented to act 
as President at the Festival Dinner of the Electrical 
Trades Benevolent Institution, to be held on Wednesday, 
April 26, at the Hotel Cecil, and I sincerely trust you will 
indicate your appreciation of this distinguished patronage 
by enabling him to then announce that the Benevolent 
Institution has this year received exceptional support. 
During the past five years the Institution’ has conferred 
great and immediate benefits on members of a most 
deserving class when suffering from sickness or distress. 
With the present year the Institution is within range of 
calls being made to grant pensions, consequently substantial - 
additions to the capital funds are necessary ; bearing this 
in mind it is with confidence I appeal to all interested 
in the electrical industry to contribute liberally. I regret 
that absence in South Africa prevents the chairman, 
Sir Wiliam H. Preece, issuing an appeal this critical 
year, but trust you will support him, although compelled 
to be absent, by helping the good work forward." 

At the annual meeting of the Institution, over which, in 
the absence of Sir W. H. Preece, Mr. Hugo Hirst presided, 
the accounts were adopted and the committee re-elected, 
the retiring secretary, Mr. W. Davenport, being added to 
their number. Grateful acknowledgment was made for a 
legacy of £100 to the fund from the executors of the late 
Mr. Gustav Byng. 

It was agreed after discussion to amend Rule 2 :— The 
object of the Institution is to grant pensions and to dispense 
temporary relief to deserving and necessitous persons 
who are, or have been, engaged in the electrical trade in 
the United Kingdom, or to their widows and families "—1in 
order more precisely to define the scope of the Institution, 
and the following revised rnle was agreed to, namely :— 
" The objects of the Institution are to grant pensions 
and to dispense temporary relief to deserving and neces- 
sitous persons, who are, or have been, engaged in the 
electrical trade in the United Kingdom, as employers, 
managers, teachers, or on the engineering, designing, 
drawing, sales or office staff, or persons in any other 
capacity that the Committee may regard as bringing 
them within the scope of the Fund, and to their widows 
and families." 


DIARY. 


TUESDAY, APRIL 25. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s- 
gate, S.W., Dr. Walter Rosenhain's second lecture on 
Steel, 8 p.m. Chairman, Professor W. Gowland, F.R.S. 

WEDNESDAY, APRIL 26. 

THE ELECTRICAL TRADES BENEVOLENT INSTITUTION.— 
Annual Festival Dinner at the Hotel Cecil under the 
presidency of the Rt. Hon. Lord Justice Fletcher-Moulton, 
C.B. 

THURSDAY, APRIL 27. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storev's- 

gate, Anniversary Dinner. 


Fripay, APRIL 28. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storev’s- 
gate, S.W., General Meeting, 8 p.m. Paper on “ Gas Pro- 
ducers,” by Mr. J. Emerson Dowson ; “ Effect of Varving 
Proportions of Air and Steam on a Gas Producer,” by Mr. 
E. A. Allcut. 

PuvsicAL Society OF Lonpon.—Imperial College of 
Science, South Kensington, 5 p.m. Paper on “ High 
Tension Electrostatic Wattmeters,” by Prof. Ernest 
Wilson; " Previous Magnetic History as Affected by 
Temperature," by Prof. Ernest Wilson and Mr. L. C. 
Budd: * Note on the Behaviour of Incandescent Lime 
Cathodes,” by Dr. R. S. Willows and Mr. T. Picton, M.A. : 
and ** On the Formation of Dust Striations by an Electric 
Spark,” by Dr. N. Marsh and Mr. W. M. Nottage,.B.Sc. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


BIO'"EPXOIJ. 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. 
the Manager, 149, Fleet Street, London, E.C. 


For rates apply to 
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CONTRACTS. 


STOCKTON-ON-TEES. 


Boxouey or 
400 xw. MIXED PRESSURE TURBO-DYNAMO. 


The Corporation of Stockton-on-Tees invite Tenders for 
the Supply, Delivery and Erection of one 400 kw. Mixed 
Pressure STEAM TURBINE, coupled to a 500 Volt D.C. 
GENERATOR, to be fixed ready for running at their 
Electricity Works, on or about September 30, 1911. 

Specification and form of Tender may be seen at the Office 
of the Borough Electrical Engineer, Mr. J. J. Smith, 
Electricity Works, Stockton-on-Tees, or obtained from him 
on receipt of application accompanied by the fee of One 
Guinea, which will be returned on receipt of a bona fide 
Tender. 

Sealed Tenders, endorsed '* Section 8," and addressed to 
the undersigned, must be delivered at the Borough Hall, 
Stockton-on-Tees, not later than 12 noon on the 24th day 
of April, 1911. 

The acceptance of any Tender will be subject to the 
sanction of the Local Government Board being received to 
the necessary loan for the works. 

The Corporation do not bind themselves to accept the 
lowest or any Tender. 

ARTHUR B. CROSBY, 
Town Clerk. 
Borough Hall, Stockton-on-Tees, 
April 11, 1911. 


ALDERSHOT URBAN DISTRICT 


.-. ELECTRICITY WORKS. 


COUNCIL. 


Tenders are invited for replating the Batteries at the 
Council's Electricity Works. Full particulars to be obtained 
from the Electrical Engineer, Laburnum-road, Aldershot. 

Tenders, marked “‘ Batteries," to be addressed to the 
undersigned, and to reach him not later than May 2. 

Bv Order of the Council, 
W. E. FOSTER, 


Clerk. 
Municipal-buildings, Aldershot. 
April 10, 1911. 
PANCRAS BOROUGH COUNCIL 


Qt. 


St. Pancras}Borough Council invite Tenders for 3-PHASK 
HIGH TENSION CABLE. Copies of specification, cen- 
ditions of contract, and form of Tender can be obtained 
upon application at the Electricity Department Offices, 57, 
Pratt-street, Camden Town, London, N. W., on payment of 
a deposit of £2, which will be refunded only on the specifi- 


cation being returned accompanied bv a bona fide Tender. | 


Tenders to be sent to the undersigned endorsed, “ Tender 
for 3-Phase High Tension Cable," by 12 o'clock noon on 
Monday, May 15, 1911. The Council do not bind themselves 
to accept the lowest or any Tender. 

C. H. F. BARRETT, Town Clerk. 
Town Hall, St. Pancras-road, 


April 12, 1911. London, N.W. 


St PANCRAS BOROUGH COUNCIL. 


| St.' Pancras Borough Council invite Tenders for STONE- 
WARE DUCTS. Copies of specification, conditions of 
contract, and form of Tender can be obtained upon applica- 
tion at the Electricity Department Offices, 57, Pratt-street, 
Camden Town, N.W., on payment of a deposit of £1, which 
will be refunded only on the specification being returned 
accompanied by a bona fide tender. u - 


| 

| Tenders to be sent to the undersigned, endorsed '* Tender 

! for Stone-ware Ducts,’ by 12 o'clock moon on Monday, 

May 15, 1911. The Council do not bind themselves to accept 

the lowest or any Tender. 

C. H. F. BARRETT, Tovn Clerk. 
Town Hall, St. Pancras-road, : 

April 12, 1911. London, N.W. 

| 

| 


CONTRACTS OPEN. 


HOME. 


BreRMoNbsEY.—' The Borough Council invite tenders for the 
supply and erection of three boilers, one steam dynamo and one 
condenser. See ofticial notice. Particulars, £2 2s., from Mr. F. 
Ryall, Town Clerk. April 19. 

jRISTOL.— [he Electrical Committee of the City and County 
invite tenders for the purchase of sundry plant and material, 
engines, alternators, motors, pumps, storage battery, arc lamps, 
etc. Nee oflicial notice. Particulars from Mr. H. Faraday Proctor, 
M.Inst.C.E., M.I.E.E. April 24. 

Dersy.—The Electricity Department of the Borough Council 
invites tenders for the supply of inverted rotary converters, 
e.h.t. cables and switchgear. Particulars from Borough, Elec- 
trical Engineer. 

GLascow.—The Tramways Department of the Corporation 
invite tenders for the supply and erection of a steam turbo- 
alternator and condensing plant. Particulars, Mr. J. Dalrymple, 
General Manager, 46, Bath-street. April 24. 

GLAsGOow.—Lhe Parish Council and Lunacy District Board 
invite tenders for the supply for 12 months from May 16, of, 
inter alia, electrie lamps, electric fittings, and bell furnishings. 
Particulars from Mr. J. R. Motion, Inspector and Clerk, 266. 
George-street. April 2-4. 

HonNsEY.—The Town Council invite tenders for the supply 
and erection of flame arc lamps and certain alterations, etc. 
Particulars from the Borough Electrical Engineer. April 24. 

KErTERING.— Ihe Urban District Couzcil invite tenders for 
the supply and erection of exteusiva switchboard panels and 
cooling tower and tank. Particulars from Messrs. Kennedy and 
Jenkins, 17, Victoria-street, S.W. April 19. 

LowpoN.—The Committee of the Electrical Exhibition, 
Olympia, 1911, invite tenders for use of meters, direct and alter- 
natiug, and interlocked iron-clad fuse switches, etc. Particulars 
from Mr. F. B. O. Hawes. Secretary. Executive Committee, 
Balfour House, Finsbury-pavement, E.C. 

Sr. HELENS.— l'he Corporation invite tenders for the supply 
and erection of a 1,500 kw. high-pressure turbo-alternator, with 
condensing plant and switchgear, for Cropper's Hill Power 
Station. Particulars from Mr. E. M. Hollingsworth, Borough 
Electrical Engineer. April 20. 


TENDERS ACCEPTED. 
HOME. 


LowpoN.—'lIhe Metropolitan Asylums Board. has placed 
an order with Messrs. W. J. Fryer & Company for installing 
electric light in the new operating room in the Park Hospital 
at £27 18s. Au agreement has been entered into with Messrs. 
Pritehetts and Gold for the renewal of their maintenance of 
the eleetrie storage battery at the Grove Hospital for a further 

| period of 5 years at £75 per annum. 


INSULAIING VARNISHES 


Which retain their high efficiency. under 


severe working conditions. 


the most 


& BOX 
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JOINTING COMPOUNDS 
COMPOUNDS. 
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l ^ 
| SYUTING VARI | 


NI 


MAJOR & CO. LTD. 
Sculcoates, 
HULL. 


WANTED TO PURCHASE 


from Islectric Lighting Companies and 
Electrical Engineers. — Dynam os, 


Motors, Cable, Wire, Instruments, and every description of Electrical Material, also Manufacturers’ 


Surplus Stocks. 
Telegraphic Address: “ Verey, Dover." 


The bulk being for re-use, High Cash Prices can be paid —A. Vergy & Co., Dover. 


MARYLEBONE.—-Electrical Supplies for Borough Council: 
Messrs. Babcock & Wilcox, two superheaters, £250 each ; Tudor 
Accumulator Company, Ltd., additional cells (78) at Manchester- 
square and Rathbone-place sub-station batteries, £2,541. 


Torquay.—Motor-driven pumping plant for the Town 


Council: the Rees Roturbo Manufacturing Company, Ltd., 
£352. 
REicaATE.— Electrical plant for Council's Electricity Depart- 


ment: two Dresel oil engines, Dresel Engine Company, Ltd. ; 
two 100 kw. single-phase alternators with direct-coupled exciters, 
etc., the General Electric Company, Ltd., £4,547 ; main switch- 
board for six 2,500 kw. alternators and five feeders, the British 
Westinghouse Company, Ltd., £485. 

WaTFoRD.—The Urban District Council has accepted the 
following tenders: W. T. Henley's Telegraph Works, Ltd., 
twelve months' supply of cable; Messrs. Drake Gorham, Ltd., 
conversion of 550 street lamps from carbon filament to 
metallic filament. 

West HaRTLEFOOL.— For Borough Council's Electricity 
Department, supply of electricity meters (Chamberlain and 
Hookham's) for ensuing twelve months, Messrs. Venner & Com- 
pany, Westminster, 

West HaRTLEPOOL.—Electricity meters for the Corporation's 
Electricity Department: the Bastian Meter Company, Ltd., 
Bartholomew Works, Kentish Town, 5 amp. and 2} amp. 
Bastian. meters. 

WIMBLEDON.—Nupplies fur the Town Council's Electricity 
Depart ment :—Cables and conduits : Western Electric Company, 
Ltd.. cables and pilot wires; Albion Clay Company, Ltd., Sykes 
conduits ; Doulton & Company, Ltd., Doulton conduits. Joint 
boxes and jointing materials: Dussek Bitumen Company, 


compound ; British Insulated and Helsby Cables, Ltd., tapes, ' 


sealing ends and rubber mats; W. Lucy & Company, Ltd., 
house service boxes, maia and link joint boxes and lead sleeves ; 
Sykes & Sugden, house fuse boxes ; Cailender's Cable and Con- 
struction Company, Ltd., copper bars and frames and covers ; 
Foster Engineering Company, Ltd., transformers; General 
Electric Company, Ltd., and Ferranti, Ltd., meters; Siemens 
Bros. & Company, Ltd., V.I.R. cables; General Electric Com- 
pany, accessories; J. & H. Grevener, flame arc lamp carbons. 

WREXHAM.—Annual supplies for the Electricity Department 
of the Corporation :—Bitumen and box compound, Dussek 
Bitumen Company; service cutouts, British Insulated 
Helsby Cables; arc lamp carbons, General Electric Company ; 
lubricating oils (crank chamber), James Light & Son ; (cylinder), 
Henry Wells Oil Company; coal, Barton & Company ; boiler 
solution, E. Wade Wilton. 


OPENINGS FOR TRADE. 
Plant, Wiring, Fittings, Accessories, etc. 


Abertillery: The Urban District Council. proposes to. spend 
£33,000 on extensions to electricity undertaking. 

Aylsham: At a cost of £2,300 the Rural District Council 
propose to make considerable extensions to the Union House. 

Barnstaple: Tho Electricity Department of the Corporation 
has decided to purchase new accumulators ot a cost of £1,440. 


& | 


VULCANITE 


TURNED & MOULDED 
GOODS TO PATTERN. 
RODS, SHEETS, AND TUBES. 


F.OARSON &- EVANS. 
J^ Fenchureh Buildings: 
LONDON, E.C. 


EBONITE 


Telegraph Condenser Co., 


Vauxhall Street, Kennington Oval, London, 8.E. 


TELEPHONE— 1397 HOP. 


MANUFACTURERS OF ALL TYPES OF 


Electrical Condensers 


AND 


Artificial Cable. 


Sole Lioenoees for Manufacture of A. L. Dearlove’s 
Patent Artifloial Line for the Dupiexing of 
Submarine Cables. 


Beckenham: The District Council has received sanction to 

spend £5,000 on extensions of electric mains and services. 
| Belfast : New Church. Mr. E. H. Lingen Barker, 21, Princes- 
. Square, London, W., architect. 

Bridgewater: New Police Courts and Police Station for the 
Town Council, to cost £7,350. Mr. J. E. Fursland, architect, 
| Bridgewater. 
| Brighton: New Public Elementary School for the Education 

Committee, to cost £1,100 (approx.). 

Bury: The Local Government Board has sanctioned a loan 
of £72,170 for new Generating Station, plant, ete., for the Town 
Council. 

Carnforth: Enlargement of the Post Office for H.M. Com- 
missioners of Works, Storey's Gate, S.W. 
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yl Extensions of the Public Library, at a cost of 
£1,000. 

» Chester-le-Street : New Police Court for Durham County 
Council. County Surveyor, Shire Hall, Durham. 

Derby: New County Offices for Derbyshire County Council, 
to cost £20,000 (approx.) ; New Schools for the County Council 
Education Committee, to cost, in all, £7,000 (approx. ). 

Dumfries: It has been decided by the Governors of Dumfries 
and Galloway Royal Infirmary to make a public appeal for funds 
to the extent of £10,000 or £12,000 for the reconstruction and 
extension of the infirmary buildings. 

Eltham: Electric Theatre in High-street. 
Mr. W. H. Browning. 

Epsom: New Church for the Wesleyan body. 

Farcet : New School for Hunts Education Committee. County 
Surveyor, High-street, Huntingdon. 

Gloucester: The Town Council proposes to expend £14,000 
for generating plant, etc., at the electricity works. 

Haslingden: Extensions to Council's Electricity Undertaking, 
at a cost of £8,700 (approx. ). 

Kettering: The Urban District Council is seeking powers to 
borrow £13,100 for the electricity undertaking. 

Knebworth: New School for the Hertfordshire County 
Council Education Committee. Messrs. R. & W. Dixon, East- 
gate, Barnsley, architects. 

Luton: New Infirmary for the Board of Guardians and new 
quarters for the staff, at a cost of £6,800. 

Manchester: New School Buildings for the Council’s Educa- 
tion Committee, to cost £9,500 (approx.). 

Newark: New Hospital Buildings for the Council. 
Surveyor, Town Hall. 

Nuneaton: Extension 
Station. 

Sale: The Urban District Council is seeking sanction to 
borrow £5,900 for electric lighting purposes. 

Sheffield : The Cutler’s Hall is to be improved and renovated, 
at a cost of £3,000, and the remaining gas fixtures are to be 
removed and electric light substituted. 

Torquay : The Council's Electricity Works are to be extended, 
at a cost of £5,000 (approx.). 

Worksop: Extensions to Urban District Council's Electric 
Lighting Plant, at a cost of £300. 

Wrexham: Additional Plant, consisting of à traction battery 
with switchboard and reversible booster is to be acquired by the 
Council's Electricity Department, at an estimated cost of £800. 


Applications to 


Borough 


of Councils Electric Generating 


———-. 


ELECTRICITY COMPANIES DISPUTE. 


In the Chancery Division Mr. Justice Joyce delivered a 
reserved judgment in an action brought by the London Electric 
Supply Corporation, Ltd., against the Westminster Electric 
Supply Corporation, Ltd. The plaintiffs sought an injunction 
to restrain the defendants, who under an agreement of May, 
1910, managed their undertaking in the Westminster area, from 
soliciting or enticing away their consumers. Mr. Gore-Browne, 
K.C., and Mr. Austen Cartmel (instructed by Messrs. Deacon 
Gibson & Company) appeared for the plaintiffs; and Mr. 
Younger, K.C., and Mr. W. 5. Kennedy (instructed by Messrs. 
Fowler & Company) for the defendants. 

His Lordship said the agreement was an elaborate and a very 
complicated document, but, broadly speaking, the defendants 
purchased the right to work and take the profits of the plaintitf 
company's undertaking in the Westminster area and manage 
it in their own interests entirely. By Clause 11 it was provided 
that the defendant company should fulfil all conditions and 
requirements in respect to the supply of electrical energy to 
which the plaintiff company was or might become subject 
within the Westminster area, and should indemnify the plaintiff 
company in respect of all claims against the plaintiff company 
by reason of any default in such supply, provided that such 
default did not arise from the default or neglect of the plaintitf 
company. and on getting the sanction of the Board of Trade the 
plaintiff company handed over to tne defendant company the 
management and working of the undertaking within the West- 
minster area. His Lordship declared that the claim of the plain- 
tiff company for an injunction to restrain the defendant company 
from soliciting or attempting to induce any consumer in the 
Westminster area, who now took or might hereafter take the 
plaintiff company's alternating current, to cease to take the same 
and in lieu thereof to take the defendant company's continuous 
or direct current was founded upon an entire misconception of 
the relation between the two companies. "The defendant com- 
pany were entitled, subject to fulfilling the stipulations of the 
agreement to work the plaintiff company's undertaking for 
their own (the defendant company's) benetit. They, in effect, 
purchased so far as the law would allow the right to work and 
take the profits for themselves of the plaintiff company's under- 
taking in the Westminster area, managing it in their own 
interest entirely. His Lordship also held that the defendant 
company had not done anything calculated to induce any 
consumers in the area, who at the date of the agreement took 
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the plaintiff company's alternating current, to cease or dis- 
continue doing so, or to induce any such consumers to take the 
defendant company's continuous current instead. He also held 
that the claim in the second part for a declaration that the 
defendant cumpany, as between the two companies, was bound 
to supply electric energy by means of the plaintiff company's 
alternating current to any consumer in the Westminster area 
who might apply to the plaintiff company for a supply of elec- 
trical energy by means of alternating current was not established, 
and that the action accordingly failed and must be dismissed 
with costs. 


NEW ELECTRICAL BOOKS. 


OWER STATIONS AND POWER TRANSMISSION. By 

G. C. Shaad, E.E. A manual of approved American 

practice in the construction, equipment and management of 

generating stations, sub-stations, and transmission lines ; illus- 

trations, curves and diagrams. Post free 4s. 9d. ‘* Electrical 

Engineer " Book Department, 149, Fleet-street, London, E.C. 
(3110). 


LEMENTARY PRINCIPLES OF ALTERNATING CUR- 
RENT AND DYNAMO DESIGN. By A. G. Ellis, 
A.C.G.L. A.M.LE.E., etc. Largely based on material supplied 
by the author’s former chief, Mr. H. M. Hobart; numerous 
curves and illustrations; pages 305; 12s. 4d. post free from 
" Electrical Engineer’? Book Department, 149, Flect-street, 
London, E.C. (801). 


TANDARD HANDBOOK FOR ELECTRICAL EN- 
GINEERS, thoroughly revised and brought up to date 
with many new features covering the whole ficld of electrical 
engineering in twenty sections, each prepared by an expert. 
1,500 pages, with about 750 illustrations and numerous tables, 
bound in Russian leather. gilt edges, post free 17s., ‘‘ Electrical 
Engineer" Book Department, 149, Fleet-street, London, E.C. 
(701). 


RACTICAL ELECTRICITY. a Laboratofy and Lecture 
course, for first vear students of Electrical Engineering, 
based on Practical Definitions of the Electrical Units. By the 
late Professor Ayrton, revised and largely re-written by T. 
Walker, F.R.S., M.T.E. E., Protessor of Electrical Engineering, 
Imperial College of Science and Technology, South Kensington ; 
with more than 300 illustrations ; 539 pages. Post free 9s. 3d. 
from “ Electrical Engineer" Book Department, 149, Fleet- 
street, London, E.C. (911). 


qe n a Treatise on the Theory, Construc- , 
tion, Design and Uses of Transformers, Auto-Transfor- 
mers and Choking-coils. By Herman Bohle, M.I. E. E., Professor 
of Electro-technies at the South African College, Cape Town ; 
and David Robertson, B.Sc., A.M.L. E. E., Professor of Electrical 
Engineering at the Merchant Venturers Technical College, 
University of Bristol. A thorough exposition of the scientic 
princip'es upon which the action of a transformer is based, and 
embracing an entirely new method of designing ; with 18 plates 
and 332 figures in the text; pages 356. Post free 21s. from 
“ Electrical Engineer” Book Department, 149, Fleet-street, 
London, F.C. . 


HE SLIDE RULE: a practical manual. 
Pickworth, editor of the “ Mechanical World." Twelfth 
edition, revised and considerably extended ; pages 118. Post 
free 2s. from “ Electrical Engineer” Book Department, 149. 
Fleet.street, London, E.C. (1285). 


HANDBOOK OF TESTING. By C. A. M. Smith, M.Sc., 

Asst. Professor, East London College, University of 
London, dealing with the general properties of materials, 
machines for tension. compression, and bending tests, strain- 
measuring instruments, torsion. impact, hardness, alternatin 
stress and various other tests, cte., with 134 illustrations an 
four plates; pages 281. Post free s. from “ Electrical 
Engineer " Book Department, 149, Fleet-street, London, B.C. 
(2700). 


By Charles N. 


A wn THERMODYNAMICS FOR ENGINEERS. By 

William D. Ennis, M.E., discussing the prime mover as 
the vital problem of the day in mechanical engineering, and 
analysing the claims of cold and hot air engines, gas engines, 
steam engines. the turbine. etc.: 316 illustrations, curves and 
diagrams; pages 438. Post free 24s. 6d. from “ Electrical 
pane " Book Department, 149, Fleet-street, London, E.C. 
(2701). 


HE ELEMENTS OF TELEPHONY. By Arthur Crotch, 
Silver Medallist and Honoursman in Telegraphy and 
Honoursman in Telephony, City and Guilds of London In- 
stitute. No. 21 of the popular '' S. and C. " series of elementary 
manuals for mechanics and students; lucid and practical. with 
numerous illustrations ; pages 90. Post free 1s. 6d. from “ Elec- 
trical Engineer " Book Department, 149, Fleet-street, London, 
E.C. (492). 


OPULAR ELECTRICITY. By Walter Hibbert, F.I.C., 
F.C.S S, A.M.LE.E. lecturer on Physics and Electro- 
technology at the Regent-street Polytechnic; with 200 illustra- 
tions, paves 280. Post free 3s. 6d. from “ Electrical Engineer ”’ 
Book Department, 149, Fleet-street, London; E.C.(910). 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “Electrical Engineer." 


Electric Junction Boxes. 


15731.—1910. A. CHampioyn, Lewisham High-road, S.E. The 
walls of the box are composed of stoneware members con- 
nected by tenon and mortice joints, The tenon and mortice 
are each provided with an enlarged portion remote from the 
end of the wall member and a reduced neck adjacent to the 
end of the wall member. Both adjacent ends of the members 
are splayed inwardly to the reduced neck portion. 


Imperfect Contact Resistance Device. 


16043.—1910. H. T. Jones, East Orange, U.S.A. In this device 
for use with controllers and other electrical apparatus, in 
which a resistance medium is employed, the ends of the disc 
holding rods are connected to insulated caps by means of 
screws, 80 that when the removal or replacement of one or 
more discs is necessary any one rod may be readily discon- 
nected without disturbing the apparatus. 


Electric Speed Regulation of Machines. 

16997.—1910. SIEMENS SCHUCKERTWERKE, G.m.b.H. At least 
one of three controlling parts, viz., the regulating speed 
apparatus, the load speed apparatus and the control appara- 
tus comprises a polyphase machine in which the rotor and 
stator are included in two different circuits. The control 
depends upon the difference between the regulating speed 
and the load speed. 


Electrie Circuit Ciosers. - 


17344.—1910. ELECTRIC & ORDNANCE ACCESSORIES COMPANY, 
LrTD., Aston. In motor starters on circuit closers wherein the 
contact arm and its operating lever are coupled during the 
starting movement by a spring bolt, an overload protection 
device is provided consisting of an electromagnet in circuit 
with the armature resistance, and a detent device which on 
the coil of the magnet being influenced by an overload 
during the starting operation is actuated thereby so as to 
effect the disengagement of the bolt connection between the 
operating lever and the contact arm and allow the lever to 
be taken to its off position. 


Controlling Regenerative Electric Motors. 


21339.—1910. Jonnson-LUNDELL ELECTRIC TRAcTION. Com- 
PANY, Lro., Southall. 'Fwo or more regenerative series 
motors are connected to the line circuit with each motor 
field in series with its armature impressing independent con- 
stant voltages upon the field circuits. By varying the ohmic 
resistances of the field circuit their excitation can be regu- 
lated. 


Fllaments for Electric Incandescent Lamps. 


19932—1908. SiEMENS & HarskE, A.G. Berlin. The filaments 
are manufactured froma mixture of tungsten and nickel. The 
two substances are well niixed and rolled into threads to 
form filaments which is gradually heated until a sufficiently 
high temperature is reached to expel the nickel without 
altering the shape of the filament. 


Electric Lamps and Filaments. 


18799—1909. H. T. GRAINGER, London, E.C. This is an 
improvement in lamps with ring-shaped bulbs and consists 
in bending the ends of the glass tube so that they pass 
into the usual socket with the terminals in such manner 
that together they form an approximately circular shape 
in section. The filaments are arranged to form a semi- 
circle and pass in and out of the glass tube. They are bent 
near the side farthest from and opposite the socket and 
brought back to the socket. 


Generation and Distribution of Current for Motor Cars. 


6312—1910. R. F. HarL, Moseley. In this electric generative 
8avstem for motor cars one of the two batteries is directly 
charged from the generator. The current for ignition is 
supplied directly from the charging circuit, while the 
current for the lamps and other purposes is obtained from 
the battery not directly charged. The two batteries are 
connected together and in parallel bv means of a resistance 
through which any excess of current supplied to the battery 
being charged can pass to the second battery. 


Arc Lamps. 


6536—1910. H. P. BrEcKkLY, London, S.W. This is an im- 
provement in lamps provided with two or more pairs of 
electrodes and two double-toothed rocking clicks. A pin 
with an enlarged portion passes through an opening in 
the clicks and serves to raise their ends as the carbon burns 
away, so that the arc is well maintained. 


—— — ——— — 


Pendant Fittings. 


6595—1910. L. M. WarERHoUSE, Hampton Wick. The lamp 
and holder are supported by a cord entirely separate from 
the negative and positive conductors. These current- 
carrying conductors pass through separate openings in the 
ceiling rose and hang loosely one on each side of the suspen- 
sion cord. 


Dynamo Electric Machine. 


6624—1910. T. von ZweicBerak, Southport. In this improved 
series parallel controlling svstem for high tension electrio 
motors all the field coils of the motor groups, fed from a 
common source of supply. arc connected to the low potential 
side of all the motors. The means for changing from series 
to parallel consists in shunting a group of motors with a 
conductor of relatively low resistance. 


Homopolar Dynamo Electrie Machines. 


6634—1910. F. H. Lorine, London, W.C. The armature is 
built in a ring-like form by closely nesting dished stampings. 
These are held in compression against à disc by conducting 
bolts terminating in interlocking connecting rings. 


Electric Furnace. 


768—1910. Stora KorPABERGS BERGSLAGS ÁKTIEBOLAGET, 
Falun. The charging shaft is mounted above the working 
chamber. A space is left between the walls of the shaft 
and the working chamber. The electrodes, together with 
the material to be treated, are arranged in the space. The 
material forms the heat insulating layer in place of the 
usual] vault. 


Electric Generation and Superheating of Steam. 


8005—1910. G. DE Hor pEN-STONE, Holland.Park, W. This is 
a flash generator which comprises a number of electrically 
heated hollow chambers into which water is fed and con- 
verted into superheated steam by heaters surrounding the 
chamber. The steam generator forms the top of the 
apparatus, the superheater the middle, and the driers the 
bottom of the apparatus. 


Are Lamps. 


8380—1910. R. H. BvnkrrT, Birmingham. "The upward 
and downward movement of both the electrodes, which 
are carried in oblique lines, is controlled simultancously 
by a chain and pulley governed by a brake connected to 
differential levers operated by series and shunt coils. 


PERSONAL. 


Mr. A. L. Ballard, B.Se. (London), Gold Medallist of 
Faradav House (1909), has been appointed to the Assistant 
Lectureship in Electro-technics at the South African School 
of Mines, Johannesburg (Transvaal University), at a com- 
mencing salary of £300 per annum. Whilst a pupil of 
Faraday House, Mr. Ballard served the practical part of 
his training with Messrs. Robey & Company, Ltd., of 
Lincoln, and at the works of the General Electric 
Company, Ltd., Witton, Birmingham. 


Following upon the appointment of Mr. H. F. Parshall 
as chairman of the Central London Railway, it is announced 
that the general manager, Mr. Granville Cunningham, is 
retiring shortly and that the principal officers under Mr. 
Parshall will be Mr. Cecil Partridge, traffic manager, and 
Mr. E. P. Grove, chief engineer. 


Mr. J. H. Ridge has succeeded Mr. Robeson as con- 
sulting electrical and mechanical engineer to Messrs. 
Eckstein, on the Rand. 


Mr. A. S. Giles, formerly electrical engineer to the 
Corporation of Blackburn, has been appointed general 
manager of the Lisbon tramways system. 


Mr. Evan Parrv, late chief assistant to Mr. H. Field 
Parshall, the new chairman of the Central London Railwav, 
is to be the recipient of a farewell dinner on May 6, prior 
to sailing for New Zealand to take charge of extensive 
electric projects on behalf of the Government of that 
Dominion. Mr. E. Moss, 801, Salisburv House, London- 
wall, E.C., has the banquet arrangements in hand. 
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AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


TRAFFIC RETURNS 
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Traffic Returns per Increase or Miles of Accounts for past year. 
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So we last wrote on the subject of the past year’s 
- electricity results, the reports of a number of provin- 
cial companies have come in, and with one or two excep- 
tions, where special circumstances were in evidence, these 
all afford a very gratifying indication of progress. The 
economies effected by the metal filament lamp and the 
consequent decrease in the demand for current, have 
adjusted themselves, and new lamps have.been added at 
such a rate during the past year that almost all the com- 
panies show an increase in the number of units sold, and 
most of them have been able to add a half per cent. to 
their dividends while still setting aside the customary 
amount to reserve fund. The Northampton Company 
increased their profits by £600, the Hove Company by £800, 
the Folkestone by £600, the Bournemouth and Poole and 
the Bromley (Kent) Companies by £100 each, the Isle of 
Wight by £800, and so on—not very large increases, it 18 
true, but large enough to show that fhe worst is over and 
the concerns are coming into their own again. Everywhere 
the circle of customers is widening, and new consumers 
are making such demands upon the resources of the generat- 
ing stations that in many cases important increases in plant 
capacity have been rendered necessary. This is true, too, 
in à very marked degree, of municipal undertakings as 
the records in our Business Notes section during the past 
few weeks will amply testify. So far as it is possible to 
make a general survey of results, it would appear that in 
the case of provincial electric supply companies the increase 
in the sales of current are equivalent to an average of 
eleven and a quarter per cent. as compared with the previous 
year, while the increase in respect of municipal undertakings 
has varied from four per cent. to fourteen and a half per 
cent. All the indications point to the conclusion that the 
results of the current year will show an abundant and 
general prosperity. 
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But there is, it would seem, a flv in even the central 
station managers’ ointment. It is our contemporary, “ The 
Plumber and Decorator,” which picks out the unwelcome 
insect. It foresees the time when not only electricity as at 
present generated, but “electricity in every form” will 
inevitably become obsolete, and deprecates, as likely to 
prove strange reading to succeeding generations, the “ tone 
of finality about the utterances of the electrical press and 
platform.” The menace of the future so far as the elec- 
trical industry is concerned, is intra-atomic energy in the 
first place, and after that, the utilisation of solar heat. As 
to the former, the “ Plumber " cails into the witness-box 
Gustave le Bon. Let us take, says le Bon in his book, “ The 
Evolution of Matter," a copper one-centime piece, weighing 
one gramme, and let us suppose that by accelerating the 
rapidity of its dissociation we could succeed in totally 
dissociating it. The power of the particles that this gramme 
of matter would represent, if it were stopped in a second, 
would correspond to about 6,800,000,000 h.p., or * sufficient 
to work a goods train on a horizontal line equal in length 
to a little over four times and a quarter the circumference 
of the earth." The prospect is certainly an alarming one, 
but itis happily remote. Meanwhile the intra-atoiic energy 
of the plumber and decorator in their merely human and 
everyday form will no doubt remain much as it has been 
during the past thousand years or so. 


U NTIMELY doom also threatens the electrical industry 

from another direction. A respectable newspaper 
in Arkansas announces that at Mansfield, in. that "tate, 
there lives a scientist named Brice who bought a house on a 
mountain side a year ago and, secluding himself in it, 
carried on many mysterious experiments. The house 
soon became a centre of observation so far as the citizens 
of Mansfield were concerned by reason of brilliant lights 
which during the past winter flashed out from its lonely 
windows and then died down, only to reappear with 
sudden vividness and then leave the landscape dark 
again; and so on in endless cycles of alternate brightness 
und gloom. “Then one day Brice came down to the 
village post office, where he mailed a number of letters. 
A week or so later mails began arriving at the post office 
for him in large quantities. This fact soon became known, 
and the entire village wagzed with gossip as to Brice, the 
strange lights in his home, and the mystery in which he 
kept himself clothed. Finally aristocratic-looking men 
began arriving in Mansfield quite frequently and they 
journeyed at once to Brice’s home." The aristocratic- 
looking men soon gave away Brice’s cherished mystery. 
He had been producing electricity from a mixture of salt 
and water, and “it makes a better light than the present 
electricity, and can be made seventy-five per cent. cheaper. 
It is perfectly harmless, though a charged wire will burn, 
but it produces no shock and can be handled with perfect 
ease and without danger, except that to come in contact 
with it will have the same result as placing one’s hand on a 
red-hot iron.” Mr. Brice has been interviewed, but coldly 
declines to reveal his secret even to an Arkansas news- 
paper, urging in excuse for this churlish attitude that 
there is a plot on foot to rob him of his invention. It is 
reassuring in these circumstanccs to learn that “a gigantic 
company is in process of organization" to place his 
invention on the market. It is not stated whether the 
offices of the company will be in Arkansas or in Madagascar, 
though no doubt definite information on this point will 
be forthcoming in due course. But it looks like being 
a cold day for the central station engineer when the suburban 
householder is able to light his house with a salt-cellar and a 
water-jug. is 


oO important opportunities for the electrical industry 

of this country are likely to be afforded under the 
great scheme of railway extension in Japan, which has just 
been drawn up by the Railway Board at Tokyo. The 
existing lines in the Mikado’s dominions extend to a 
total of 5,235 miles, of which all but 458 miles belong to 
the State, and the aggregate cost of construction was 
£59,500,000. Lines are in course of construction to the 
extent of 442 miles, and trunk railway schemes projected 
by the board have a total inileage of 2,916. In addition, a 
large number of branches, mostly lieht railways, are in 
contemplation, having a total length of 5,202 miles. It 1s 
estimated that the new trunk limes will cost £47,536,000 to 
build, and the branches £39,669,000. With characteristic 
modernity, the Japanese Railway Board is proposing to 
instal an electric automatic signalling. system, while all 
trains are to be illuminated by electric light. 


HE issue of the Chinese Telegraph Loan some months 

in advance of the date anticipated should mean a 
considerable access of business for British manufacturers 
of telegraph wire and telegraphic instriinenta :udzacees- 
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sories. There is no country in the world so badly served 
in the matter of telegraphic communication as China, and 
even the expenditure now contemplated of twelve millions 
sterling will not make much impression upon so vast an 
area. The new developments, it seems, are to be carried 
out on very conservative lines. Tlfe supervision 1s to be 
undertaken by Chinese officials, and the already insignificant 
number of foreign telegraph experts in the service of the 
Chinese Government is to be reduced. This is a pity be- 
cause as the Peking correspondent of the “ Times” has 
recently pointed out, the telegraph officers throughout 
China, except in the Treaty Ports, are over burdened with 
officials most of whom are ignorant of the merest rudi- 
ments of telegraphy. 
Je gyro-compass, the ingenious instrument of which 
a demonstration was given by Mr. Elphinstone at 
last week's meeting of the Royal Astronomical Society, is 
the realisation of a theory first advanced by Foucault sixty 
years ago. Before the French Academy of Sciences in 1852 
he showed a gyroscopic disc and laid before the assembly 
the theory that if it could be so applied that it could only 
turn about a vertical axis, the only position in which the 
axle would remain at rest would be due north and south. 
Professor Foucault was unable to prove his theory because 
in that day there were no means by which a disc could be 
rotated at the necessary speed. It is the electric motor 
which has now for the first time made it possible to prove 
that Foucault was correct in his hypothesis. The gvro- 
compass shown by Mr. Elphinstone is very much like an 
ordinary ship'scompass and may be set in a binnacle and 
carry a compass card in the ordinary way. Internally, 
however, it consists of a heavy disc connected to a small 
electric motor and rotated at 20,000 r.p.m. The disc is 
mounted in a framework floating in mercury, the object 
being so to balance the instrument that the disc is kept 
vertical and its axis horizontal. Thus if the disc were set 
rotating with its plane vertical and in the meridian, its 
rotatory movement will keep it in a fixed direction in space, 
but as the rotation of the earth tends to incline the plane 
of the rotating gyro-wheel to the meridian, the floating 
power of the mercury tends to set the disc upright, and the 
effect of these two tendencies is to compel it to take the 
only position of stability, which is when it is vertical and 
square to the meridian, when, in fact, the axle about which 
the disc rotates points north and south. The instrument 
has therefore the quality of placing the compass card with 
the marked point always north, and it has the advantage 
of pointing to true geographical north, and not along a 
magnetic meridian, as is the case with the ordinary compass. 
Moreover, it is unaffected by the iron of the ship, and 
its motion can be so transferred that readings can be 
exhibited on à magnified scale on any part of the ship. In 
the course of the demonstration before the members of the 
Royal Astronomical Society, it was pointed out, as a 
development of this instrument, that it is theoretically 
possible to construct & gyrostat which would indicate the 
latitude of the place as well as the direction of the north 
and south line, but this is only true in theory, for no one 
has yet been able to make an instrument or devise a mode 
of suspension so that the three axes of rotation should 
meet in a true point, that point being the centre of gravity 
of the instrument from which it must be hung, and in the 
present scheme the third degree of freedom, or the capacity 
for the axle of the gyro-wheel to rest inclined to the horizon 
at the necessary ungle, has had to be abandoned. 
N connection with the observations made elsewhere in 
to-day's issue 1n regard to the telephone situation, 1t 
is worthy of note that Mr. W. H. Jayne, the London Secre- 
tary of the Postal Telegraphic Clerks’ Association, refutes 
the general denial made by the Manager of the London 
Telephone Service of the statements put forward at the 
recent Conference of the Association at Nottingham. It 
was then stated, it will be remembered, that at the City 
Exchange thirty girls collapsed from nervous breakdown 
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in two consecutive days. The Manager of the London 
Telephone Service roundlv declared this statement to he 
“absolutely untrue,” and added that not only 1s the health 
of the girls remarkably good, but “ the public who do not 
know would be amazed at the care taken by the Post Office 
Department to look after them." Mr. Jayne now comes 
forward to state that notwithstanding Mr. Preston's 
declaration, the original allegation is correct, though it is " 
true that many of the girls were able to resume work after 
a few hours' rest ; and he points out that the Postmaster- 
General himself admitted in the House of Commons, after 
public attention had been drawn to the matter, that in view 
of the nervous strain imposed on telephone operators a 
medical inquiry had been set on foot by his predecessor 
into the conditions of work in the telephone exchanges. It 
is a very singular fact that although the Postmaster- 
General has had this report in his poasession for nine months 
he has persistently refused the numerous requests put for- 
ward by Members of Parliament to make it public. It is 
known that the report made recommendations of a drastic 
character, but not one of thesc has been carried into effect. 
The evils of understaffing, says Mr. Jayne, still continue 
and result in the operators “ being required, frequently, 
to take charge of two busv telephone sections, during the 
absence of colleagues on sick leave, or to provide the neces- 


„sary meal-relief period, while it has been found necessary 


to provide within the exchanges a rest-room and a sick- 
room to which the operators are carried when seized with 
fits of fainting and hysteria." If these statements are true 
—and they should be easily susceptible of disproof if they 
are incorrect—they -afford another powerful argument 
against handing over the whole telephone system of the 
country to the State. 

There is another point in this connection which affords 
a further light on Departmental methods. In the report 
of the Select Committee on Post Office Servants the prin- 
ciple was laid down by Mr. Hobhouse that the pay of Postal 
servants in any locality should be based on the amount of 
work done “ plus" the cost of living. To most minds the 
interpretation of that small word “plus” presents no 
difficulty. But “two plus two” hy no means signifies 
* four" so far as the Postmaster-General is concerned. 
The men contended that the principle laid down by the 
Select Committee meant that after the volume of work 
had been arrived at and the scale of wages fixed, the cost- 
of-living factor should be added in all cases. The Post- 
master-General, greatly daring, argued on the other hand 
that “ plus” meant “along with," and the two must be 
taken together. The men suggested arbitration, but Mr. 
Samuel declined. He has, however, it is announced, con- 
sulted Sir Rufus Isaacs and Sir J. Simon on the meaning 
of the word “ plus," and these eminent authorities decide 
that in this case the proper meaning of “ plus” is “ and," 
and for the purposes of deciding wages “ neither the volume 
of work nor cost of living should be the sole determining 
factor, but that the result should be arrived at by con- 
sidering both." 


OMETIIING over two-and-a-half years ago the Tram- 
ways and Light Railways Association was asked by 

the Board of Trade to furnish some observations on the 
subject of speed indicators for tramcars. The Association 
devoted a great deal of time and trouble to the task of 
ascertaining the views of its members on the subject, and 
in March, 1909, was able to report that in the opin'on of 
the Council there was no speed indicator on the market 
which would satisfy practical conditions, and the view 
was also very emphatically expressed that “ additional 
devices occupying the attention of the drivers are un- 
desirable in the interest of the safety of the public." The 
Board of Trade still pressed the question, however, and in 
the ensuing June the Association published advertisements 
in the technical papers offering facilities for official trials 
of any speed indicators of merit. The announcement 
brought twenty-four replies, but ix the end only fifteen 
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instruments were available for the experiments. The tests 
were begun in January, 1910, and were not completed 
until January of the current year. They were made with 
great thoroughness under the immediate supervision of a 
special committee consisting of Messrs. A. H. Pott, 
MInsL.C.E, M.LEE, Chef Engineer, Metropolitan 
Electric Tramways (Chairman): R. W. Cramp, General 
Manager, Birmingham and Midland Tramways Joint 
Committee; H. England, General Manager, Wakefield 
and District Light Railwavs Company; W. E. Ireland, 
M.LMech.E., Rolling Stock Superintendent, L.C.C. Tram- 
ways: C. W. Mallins, A.L.E.E., General Manager, Liver- 
pool Corporation Tramways; and S. Sellon, M.Inst.C.E., 
Consulting Engineer, and the results, with drawings and 
diagrams illustrative of the various instrumenta, are pub- 
lished in detail in a special number of the “ Journal" of 
the Association which has just been issued. 


— — — 9 


The net result of the elaborate series of tests and obser- 
vations is to confirm the opinion expressed by the Council 
of the Association two years ago that as proper main- 
tenance of the existing equipment on a car already fully 
occupies the attention of the staff it is most undesirable to 
add anything more which will require attention. It is also 
pointed out that although there are now speed indicators 
on the market which have worked satisfactorily during the 
tests, it would, in view of first cost and cost of maintenance, 
be a serious burden on tramway undertakings to have to 
equip cars with such instruments, especially in view of 
the fact that it is not at present possible to state what the 
life of such instruments would be when in regular use. 
The Committee found also that while the electrical form 
of speed indicator proved to be the cheapest and easiest to 
fit, the tests showed that it was unable to stand the rough 
conditions of tramway operation. The Committee find, 
too, that while the most successful form of transmission 18 
that in which a belt or chain is driven from one of the car 
axles, the wear of the wheel must necessitate a constant 
adjustment of any instrument installed as otherwise there 
would be a considerable inaccuracy in the reading of the 
indicator. On practically all points, therefore, the report 
is a negative one, and the hope may he expressed that we 
have now heard the last of the matter, except so far as 
concerns an adequate expression of the appreciation bv 
the Board of Trade of the thorough and whole-hearted 
manner in which the Tramways and Light Railways Asso- 
ciation has carried out the Board's behest. On this point 
we may observe that the special number of the “ Journal " 
of the Association in which this report appears may be 
regarded as a classic on the subject of speed indicators, 
and should be treasured accordingly. 


E are asked to direct attention to the fact that the 
London Couaty Council recently decided to 

make & maintenance grant of £8,000 to the Imperial 
College of Science and Technology at South Kensington, 
in return for which the Council secures the privilege of 
nominating 25 students for one year's free instruction at 
the Imperial College. These places are to be filled as from 
October, 1911. The instruction will be of an advanced 
nature, and therefore onlv advanced students who are 
qualified to enter on the fourth year of the Course should 
apply. There is no restriction as to income, but intending 
candidates must be ordinarily resident in the adininistrative 
County of London, and must be students at an institution 
aided, maintained or approved by the Council, for this 
purpose, who have attended regularly courses of instruction 
for at least two sessions. The free studentships do not 
entitle the holders to any maintenance grants, but cover 
all ordinary tuition fees. No examination will be adopted 
for the final selection of the students from the applications 
received. The free studentships will be awarded on con- 
sideration of the past records of the candidates, the recom- 


mendations of their teachers, the course of study they 
intend to follow, and generally upon their fitness for 
advanced study in Science applied to industry. It is quite 
possible that, in special casea, the free places may be ex- 
tended to two or more years. Application forms can be 
obtained from the Education Officer, London County 
Council, Victoria Embankment, and must be returned by 
May 27 of the current year. 


PRACTICAT demonstration of the value of electricity 
as an adjunct to modern scientific farraing has 
recently been made in Lancashire, where Mr. Charlton, a 
well-known local agriculturist, has adopted this method of 
driving ploughs and other implements. A Crossley gas 
producer plant drives a 500 volt direct current dynamo. A 
power line is run on poles 40 yards apart in the direction 
of the fields which it is desired to plough. From this main 
line a pair of wires of about half the capacity of the main 
line are taken round the field in order to enable cross 
ploughing or cultivating to be carried out, as by this means 
the hauling gears can be moved on all sides of the field. 
The wagons are fitted with variable speed interpole motors 
giving a reduction of 10 to 1, with an efficiency of about 
ninety-eight per cent. No. 8 standard wire gauge copper 
is used for wiring the fields. Each field is fitted with poles 
permanentlv, and the wire, which is carried about on a 
reel hauled by a horse, is hooked on the insulators on the 
cross arms by means of a bamboo pole. Connection is then 
made with the motors on the hauling gears on either side 
of the field, and the ploughs are hauled by ropes in the 
usual way. k 


T great gas conference has met, conferred, and 

separated ; and so far no cataclysm has been noted 
in the public press. According to the accounts published 
in the gas newspapers, gas men would seem to have 
assembled from every corner of the kingdom, representing 
all areas from John O'Groat's to Land's End, Dan to 
Beersheba, Scylla to Charybdis. Tremendous enthusiasm 
appears to have prevailed, but bevond a quibble as to 
whether the subscription should be a shilling or half a crown 
per million of cubic feet of gas sold, we do not find that 
very much was done. Certainly a somewhat academic 
resolution was carried, but it does not commit anvone 
to anything beyond an expression of approval of some 
kind of an educational campaign in favour of gas. This 
is apparently to take the form (if that knotty point regard- 
ing the subscription ean be satisfactorily settled) of articles 
and advertisements “in the evening and weekly papers 
which are bought by the working man, in the magazines 
which are found in the homes of the middle classes, and in 
the papers read by the ladies." We are glad to learn, 
however, that the campaign is not to be an aggressive one. 
“The work to be done is in making people acquainted, 
and keeping them acquainted, with the modern develop- 
ments of gas appliances ; and also in trying to develop the 
uses of gas where this is at present employed." We 
venture to suggest that a beginning be inade by circulating 
the paper read the other day before the London and 
Southern District Junior Gas Association by Mr. W. Upton, 
a former president of that organization. Mr. Upton in 
that paper frankly observed that “no consumer in a 
business office has the time, even if he possesses the 
knowledge and inclination, to keep a watchful eve upon 
the gas fittings, and repair in due time the onslaughts 
of those entrusted with the cleaning of the buildings, 
and hence when light is required, particularly in the 
first of the dark days of the autumn, everything in the gas 
line is out of gear, and as a last resort electricity is installed, 
never to come out again. Walk through any shopping 
district in London, and note the number of lamps, both 
inside and out, that require attention—most of them 
badly." 


424 THE ELECTRICAL ENGINEER, APRIL 214, 


PROFESSIONAL PORTRAITS. 


No. X.— Charles Algernon Parsons, C.B., M.A., LL.D., 
D.Sc., J.P., F.R.S., M.I.C.E. 


By P. F. MOTTELAY. 


The Hon. Charles Algernon Parsons was born June 13, 
1854, of a very distinguished family, and is the third 
surviving son of the late William, Earl of Rosse. At the 
age of thirty (1884) he married Katherine, daughter of the 
late William Bethell, of Rise Park, Yorks, and niece of 
Sir Edmund Beckett (Lord Grimthorpe), by whom he has 
a son and daughter. 

He first received private tuition at home and at Dublin, 
and in the meantime had developed such a taste for 
mechanical pursuits that, before entering college he was 
allowed to work in the ‘shops at his father’s seat, Birr 
Castle, where a very complete installation of the latest 
improved machinery, ovens, furnaces and working tools 
had been made especially for the construction of the 
celebrated telescope.* 


CHARLES ALGERNON PARSONS, C.B., M.A., LL.D., D.SC., J.P., 
F.R.S., M.I.C.E. 


In 1872 he entered St. John's College, Cambridge, where 
throughout the entire course, his great assiduity, notablv 
in general physics, enabled him four years later to graduate 
as Eleventh Wrangler. During that period, it may be 
added, he coupled his fondness for study with that which 


* Rosse, Wiliam Parsons, third Earl of (1800-1867) : 


Fellow of the 


Royal Society in 1824, President of the British Association in 1843, Presi- 
dent of the Royal Society from 1849 to 1854, and Chancellor of the Univer- 
sitv of Dublin, 1865, Constructed, at. his own expense and erected in 1845 
at Birr Castle, near Parsonstown, the monster telescope which proved to 
poea gre ater power than any previously existing. 1t was slung in chains 
between two piers of masonry which were 23 ft, apart, 50 ft. high and 70 ft. 
long. The two specula were each 6 ft. in diameter, focal length 54 ft., and 
the tube was 58 ft. long and about 7 ft. in diameter. Its total cost was ap- 


proximately £30,000. 


TOIT. 


he had always displayed for athletic sports generally, and 
in his third year proved winner of the highly-coveted 
Bateman Prize Oars. 

After his graduation at college, he entered, as premium 
apprentice, the Elswick Works of Sir W. G. Armstrong, 
Whitworth & Company, and for the following three years 
(1877-1880) followed a systematic line of researches. These 
led to his development of an epicycloidal high speed steam 
engine, the first of its kind, which was subsequently manu- 
factured at Gateshead, by Messrs. Black & Hawthorn, and 
further developed at Leeds by Kitson & Company, whose 
experimental staff he served on during the years 1880 to 
1883. One year later (1884) he entered into partnership 
with Clarke Chapman & Company, of Gateshead-on-Tyne 
where he started and managed an electrical department 
that enabled him to carry out his previous investigations 
on a still broader scale and to launch upon the world the 
steam turbine and high speed dynamo that was destined 
to make him famous. The first steam turbo-dynamo con- 
structed was of 20 h.p., made 18,000 r.p.m. and had an 
armature of 3 in. diameter. For this turbine and dynamo 
he obtained several patents, and, in 1903, he likewise 
patented the Auxetophone for increasing the power of 
phonographs, gramophones and musical instruments. 

During 1889, the firm of Clarke Chapman & Company 
having dissolved, Mr. Parsons started on his own account, 
under the name of C. A. Parsons & Company, Ltd., and 
began the erection of more commodious and more impor- 
tant works at Heaton Junction, a suburb of Newcastle-on- 
Tyne, for the manufacture more particularly of complete 
plants for the equipment of central stations for light and 
distribution of power, of search-light reflectors and pro- 
jectors and of all connected with the turbine industry. 

The business of the new firm progressed very satis- 
factorily and the improvements constantly put upon the 
market naturally met with high favour. It was not, how- 
ever, until 1889, that the already distinguished subject of 
our sketch deemed the proper time had come to launch a 
form of apparatus which showed a satisfactory application 
of the steam turbine to marine propulsion. For the develop- 
ment of this a pioneer syndicate was formed of which Mr. 
Parsons became the managing director. Shortly after he 
was likewise made chairman and joint managing director 
of the additional works of Parsons Marine Steam Turbine 
Company, Ltd., at Wallsend-on-Tyne, which had been 
formed for the commercial development of the general 
turbine system in aid of which they built a very completely 
fitted out experimental vessel called the *'Turbinia." She 
was 100 ft. long, 9 ft. beam, 3 ft. draught of hull and 44 
tons displacement, and developed a speed of 341 knots. 

The importance of the above alluded to works at Heaton 
and at Wallsend mav be judged by the fact that they 
employ upwards of 2,000 hands and that there are working 
under the Company's patents more than 40 licensees 
throughout England and the rest of the world. The total 
horse-power of marine turbines, of Mr. Parsons’ type, 
throughout the world amounts to nearly 6,000,000 and 
comprises upwards of 95% of the total marine turbine 
construction of all types. On land, the total figure of horse- 

epower is similar. 

The inventions of Mr. Parsons are very ably described 
in the 1908 edition of ** Turbines,” by W. H. S. Garnet, 
who tells us that the first Turbine, which was invented in 
1884, now reposes, amongst other historical machines, in 
the Museum at South Kensington, and that the first 
notable public appearance of the invention was in 1887, 
when the courts of the Royal Jubilee Exhibition at New- 
castle-on-Tyne were entirely lit by turbine power. In the 
third edition of a later work, ** The Marine Steam Turbine," 
London, 1909, by J. W. Sothern, there is a still fuller 
description of the Parsons Marine Turbine as presently 
constructed, fitted and run, pointing out conclusively the 
great superiority of turbines over the ordinary cylinder 
engines and explaining the great benefits to be secured 
through the combinations st turbines and reciprocating 
engines. Mr. Parsons, it is remembered, stated before the 
Committee of the House of Lords, “ On the Administrative 
County of London and District Electric Power Bill,” that 
he was ready to construct a 10,000 kw. steam turbine, at 
five times the cost of a 1,000 kw. machine, or a little more 
than half the cost of a first- class reciprocating engine of 
the same power. 


We should note that in addition to the important posta 
already cited he was managing director of the Newcastle 
and District Electric Lighting Company; also, in the 
initial stages, managing director and, since, an ordinary 
director of the Cambridge Electric Supply Company, Ltd., 
as well as a director of the Scarborough Electric Supply 
Company, Ltd., and of the Parsons Foreign Patents Com- 
pany, Ltd. 

He was president of the Engineering Section of the 
British Association at the Cambridge meeting of 1904, 
reading before it an address on the subject of invention 
generally, wherein he made valuable suggestions for the 
better encouragement, support and protection of the 
British inventor. 

In 1898, he was elected a Fellow of the Royal Society, 
for his invention of the compound steam turbine. lle was 
besides, à member of Mr. Chamberlain's Tariff Commission, 
of the Institution of Civil Engineers, of the Institution of 
Electrical Engineers ; he is High Sheriff of Northumber- 
land, as well as a Justice of the Peace, and was created 
C.B. during 1904. In the latter year he received the dis- 
tinctive German Grashof Medal, and was already in pos- 
session of the Rumford Medal of the Royal Society. 

Besides the Presidential Address already noted, he has 
read numerous papers before Societies on the steam turbine, 
on the crystallisation of carbon and on collatoral subjecta. 

Much additional and very valuable information will be 
obtained through the perusal of a still later work, “ The 
Evolution of the Parsons Steam Turbine," which Mr. 
Alexander Richardson has just brought out and to which 
we called attention, editor'ally, at pages 407-408 of our 
last issue. As was therein stated, Mr. Richardson has not 
only traced step by step the successive stages in the develop- 
ment of the machine, but he has likewise pointed out the 
prospective further stages which the recognition of present 
elements n.akes possible in the near future. 


Previous articles of this series appeared in the ELECTRICAL 
ENGINEER of the following dates:—Professor Silvanus P. 
Thompson, December 23 ; Dr. John Ambrose Fleming, January 
20; Sir James Dewar, February 3; Dr. Gisbert Kapp, February 
10; Sir William Ramsay, February 24; Mr. W. D. Duddell, 
March 10; Dr. R. Mullineux Walmsley, March 17 ; Sebastian 
Ziani de Ferranti, March 31 ; Svante August Arrhenius, April 14. 


HIGH CANDLE POWER LAMPS. 


About. 

Our advertising columns to-day indicate a new phase in 
the evolution of the metal filament lamp. Substantial 
reductions are announced in the prices of lamps of high 
candle-power, and no doubt in the ordinary course of events 
we shall hear a good deal about a “ coming lamp war " and 
the “ suicidal policy " of cutting prices and so on. 

As a matter of fact, the reductions now notified are the 
logical outcome of the development of this form of illumi- 
nant, and involve no question of rate-cutting or injudicious 
competition. They merely indicate that the leading manu- 
facturers of high candle-power lamps have fallen in line 
with the policy that the prices for lamps of 10 to 50 c.p. 
should be in the inverse ratio of the candle-power. There 
can, of course, be no doubt that the policy of cheapening 
the selling prices of high caudle-power lamps has been of 
great assistance to central stations, as the effect has been 
to encourage their use, and, consequently, to accustom the 
public to higher units of light. Moreover, it has given 
electricity a lead over gas which, up to that time, was not 
possible, whilst the replacement of arc lamps by high candle- 
power meta! lamps, as a means of public street lighting, has 
now become extremely popular. 

In the evolution of the metal filament lamp, it was soon 
found that the higher candle-power lamps offered no serious 
difficulty in their manufacture. The prices which have been 
current during the past few years were, of course, not based 
on quantity manufacture, but on mere guesswork, but now 
that some hundreds of thousands of jumps, from 100 to 
600 c.p., have been successfully introduced, it has been 
possible to fix prices in accordance with cost of production, 

The popularisation of high candle-power metal filament 
lamps haa of late gone on very rapidlv. Thus the Corpora- 
tion of Torquay have replaced every arc lamp BUD, on 
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their cirenit by 1,000 c.p. Osrams, 80 of the latter now being 
in use. In Acton, sixty-four 400 e.p. Osrams have replaced 
a similar number of 10 ampere open-type are lamps. In 
Hammersmith, a considerable number of 400 c.p. Osrams 
have replaced are lamps in one of the most important 
thoroughfares, and according to figures now to hand, this 
change has been the means of effecting a saving of £2 16s. 
per lamp per annum. Yarmouth has installed over three 
hundred 400 e.p. Osrams, which replace both urc and gas 
lamps, West Hartlepool has a number of 200 c.p. Osrams 
in use, these having displaced 10 ampere open-type arc 
lamps. Wimbledon has already installed forty-nine 300 c.p. 
Osrams, most of which have replaced 550 watt small 
enclosed ares, while over eleven hundred 50 c.p. Osrams are 
being used in this district for side street lighting. Cardiff 
has replaced over 60 ares with 600 and 400 c.p. Osrams, and 
on the Underground Electric Railwavs of London some 
thousands of high candle-power Osrams have been installed, 
entirely replacing the arc lamps which previously provided 
illumination for their various stations. 

High candle-power metal filament lamps have also 
replaced are lamps or gas lamps, either wholly or partially, 
in Kensington, Paddington, St. Marvlebone, Kingston-on- 
Thames, Shoreditch, Croydon, Partick, Nuneaton, Wolver- 
hampton, Exeter, and many other places, whilst ordinary 
100 and 200 c.p. lamps have become so popular, that their 
sale for shop lighting, vard lighting, theatre lighting, and 
the illumination of public buildings, already amounts to 
manv hundreds of thousands. 

It will thus be seen that the reductions now announced 
in respect of high candle power lamps have a perfectly 
logical and. common-sense basis, and need occasion. no 
apprehensions of anything in the nature of a * lamp war." 


Correspondence. 

All communications intended for the Editor should be addressed 
'* THE EDITOR, 149, Fleet Street, London, E.C. Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 

The Editor ts not responsible for, nor does he necessarily endorse 
opinions advanced by correspondents. 


TELEPHONE DELAYS. 
To the Editor of the ELECTRICAL ENGINEER. 

Sir,—I note with interest and appreciation that you are 
giving warm support to the proposal introduced by Mr. Webb 
and the London Chamber of Commerce for handing over to 
a Telephone Authority the control of the English telephone 
system, as I am convinced, and so are the heads of many 
large users of the telephone I have been in communication 
with, that no satisfactory service can be expected till the 
system 18 put on a business footing. Everybody has ex- 
perienced at some time or another the attitude of the Civil 
servant towards the public, at Somerset House, for instance. 
The public, in their view, is simply a nuisance, something 
invented by an evil agency to interfere with their comfort. 
What Dickens wrote about the Circumlocution Oflice is as 
true to-day as it was 60 years ago, and perhaps more so. 
As a commercial nation, what we want to do is to sweep 
that kind of thing away altogether. 

] give you two recent experiences of mine with regard to 
the telephone. On a matter of confidential business in 
which a large sum of money was concerned if a certain order 
could not be altered, I tried to get a trunk call to a firm 
about 20 miles out of London. After an exasperating 
interval of 25 minutes, I was curtly told “ half-an-hour's 
delay.” 1 tried to explain the urgency of the matter, but all 
I got was again a shrill cry of *' half-an-hour's delay." It 
was l hour 5 minutes before I got the firm, and then, of 
course, 1t was too late. 

On the same day I asked for a firm about 300 yards from 
my office, and was told that no reply could be got. As I 
knew the head of the firm was in his office as well as the 
managing clerk and other members of the staff, I told the 
Exchange to keep on calling. In 22 minutes from the time 
I made my call a reply came, but it was not only not the 
number 1 had asked for, but a totally different number, 
which could not by any means have been mistaken for the 
number I gave. 

These are two experiences in one day out of scores, and, 
therefore, I say the sooner we get a Telephone Authority in 
charge the better. 


London, E.C. 


L.am,,etc.; cM Inst. M(E. 
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Some Notes on Dynamo Erection. 
By Francis H. Davies, A.M.I.E.E. 


In the installation of dynamo electric machinery of any 
size the foundation or fixing is the first item to call for 
attention. In the case of small belt driven generators 
arrangements are of a comparatively simple nature, and 
there is little room for error given ordinary skill and 
average conditions of soil, etc., but with the class of 
machinery usually designated “ heavy," it is necessary to 
give the subject careful attention, particularly if the 
generator to be installed is direct coupled. It is a very 
natural deduction that the superficial area of a foundation 
should be approximately that of the machine bed plate 
with & margin of a few inches all round, and in the majority 
of cases such an area will be found ample. It is important, 
however, to bear in mind that different soils vary con- 
siderably in bearing power, and to avoid all risk of settle- 
ment the quality of the soil should be investigated before 
the dimensions of the foundation are definitely decided 
upon. An allowance of 1 ton weight per sq. ft. 1s safe for 
thin clay, soft earth, and unstable sand, and stiffer clay or 
gravel will permit of twice this pressure. In the case of 
rock or good compact sand, foundations may be safely 
loaded up to 5 tons per sq. ft. or considerably higher under 
favourable conditions, and it will thus be seen that even 
with the poorer classes of soil a foundation of about the 
same superficial area as the bed plate will suffice unless the 
machinery is exceptionally heavy. Marshy soils call for 
particular attention, and it is quite possible that piling may 
be needed in addition to an increased foundation area. 
Beech, elm, pine and fir are all used for this purpose, and 
the two latter are cheaper though not so lasting as the 
former. In building up foundations on piles it is best to 
surround the heads with & good thickness of concrete in 
order to guard against lateral yielding. This is only likely 
to occur in the worst cases where the soil is very marshy, 
but it obviously makes the soundest Job. An error that 
has sometimes been made, generally with disastrous results, 
is that of employing small isolated foundations to support 
some outlying part of the machinery, such, for instance, as 
a bearing. An isolated foundation of this kind is almost 
sure to settle and give trouble by upsetting alignment, and, 
consequently, when an extension of the main foundation 1s 
necessitated by the design of the machine or of the instal- 
lation generally, it should always form part of the main bed. 

By far the most usual material for foundations is concrete 
formed of a mixture of one part Portland cement, two parts 
clean sharp sand, and five parts broken stone not exceeding 
2 in. in any dimension. Brick and stone foundations are 
occasionally used, but they are expensive and call for 
skilled labour. They are really only applicable to small 
work, and may be left out of the question when dealing 
with comparatively heavy machinery. Holding down bolts 
are set to a template made from a drawing of the bed plate, 
and should not be grouted in until the bed plate is in 
position. To this end they may be built into the foundations 
at their lower extremities and left free for the greater part 
of their length. Alternatively, they may be enclosed in iron 
pipes of a considerably larger diameter built in when the 
foundation is made. Care in this direction is particularly 
necessary where the generator is direct coupled, but with 
belt driving some latitude is generally allowable. 

As the construction of both direct and alternating current 
generators differs so considerably according to the maker 
and output it 1s not possible to outline any definite course 
to be followed in erection of the various parts. There are, 
however, certain observances which are more or less 
applicable to every class of machine, and it 1s important 
that these should be carried out as thoroughly as possible. 
The field magnet. system in all but the smallest machines 
will be delivered in sections, and the coils mav be in position 
or may be packed separately. So far as the iron is concerned 
it is only necessary to see that the surfaces of the sections 
make good magnetic contact, and this simply implies 
cleaning and filing off burs if any such are found. The coils 
and their connections call for careful attention and should 
be inspected for mechanical damage and tested for insulation 
to earth. It is well to do this before the erection is finished, 


as it may save a deal of trouble in dismantling to locate a 
fault. If a coil has received a blow, with the result that two 
layers are short circuited by the wires being forced into 
contact through their insulation, a repair can generally be 
effected by raising them slightly and applying fresh insula- 
tion. The operation requires skill and care and can only be 
performed if the injury 1s superficial. Signs of damp should 
be looked for, and, if found, the coils should be slowly but 
thoroughly dried out. If they exhibit à tendency to 
" sweat " when unpacked it does not follow that they are 
damp throughout, as this phenomenon will alwavs occur if 
coils are suddenly subjected to the warmth of an engine 
room when at the comparatively low temperature of the 
outside air. For this reason it is best in cold weather to 
defer unpacking until the coils have gradually attained a 
higher temperature. The connections are generally so 
marked that it is difficult to make a mistake over polarity, 
but it is always safest to check this by aid of a compass, a 
small current being passed through the coils after they have 
been connected up. If a compass is not handy it 1s only 
necessary to apply a piece of iron to adjacent poles. Correct 
connections will result in the iron being strongly attracted, 
but if, owing to an error in wiring up, adjacent poles are of 
similar sign, little or no attraction will be evident on the iron. 

Usually, the field magnet system is divided in half 
horizontally, so that when the lower section and the 
bearings are in position the armature may be lowered into 
place. Before this is done, however, the bearings should be 
carefully inspected and thoroughly cleaned out. The brasses 
and journals should be examined for scratches which must 
be worked out if present, and the caps put on as soon as 
possible after the shaft has been well oiled and dropped into 
position. 

It is in operations connected with the armature that the 
greatest care 1s needed, as this is the most easily damaged 
member and generally the most difficult one to repair. In 
slinging into position the ropes should be applied to the 
shaft only, and under no circumstances to the commutator, 
which, also, should never be rested on blocks with the whole 
or partial weight of the armature upon it. In the largest 
machines designed for direct coupling to the engine, the 
armature and shaft are always delivered separately, and the 
latter has, therefore, to be pressed into the hub of the 
armature în silu. The operation is a difficult one, which 
should only be carried out under experienced supervision. 
The means taken must vary to some extent with the con- 
ditions, but the following outlines the manner in which it is 
usually performed. A heavy steel joist is placed against the 
hub of the armature at right angles to the shaft line, and a 
similar joist 1s set at the far end of the shaft as it lies on 
its cradle ready to enter the hub. These two joists are tied 
together by a couple of long and heavy bolts passing 
through the arms of the armature spider on either side and 
as close to the hub as possible. Before commencing to force 
the shaft into place it 1s always desirable to gauge it and the 
hub very carefully to see if they conform truly to the correct 
size. If too large, the shaft must be scraped down, as other- 
wise, damage will result. It is generally a few thousands of 
an inch larger in diameter than the hole in the hub, but the 
exact amount will vary with the size of the machine and 
the practice of the shop from whence it comes. In addition 
to this check it is necessary to gauge the key and kev way 
very carefully, fitting them accurately if found to be at 
fault. "When it is clear that everything is in order the 
pressing together is commenced, the shaft and the inside of 
the hub having been first painted with white lead and 
lubricating oil to prevent cutting. The best method is to 
employ a powerful hydraulic Jack placed between the end 
of the shaft and the steel joist, but, failing this, the shaft 
mav be pressed in by screwing up on the two bolts previously 
mentioned, taking care that this is done evenly in order to 
prevent binding. The pressure required may be as high as 
200 tons, and it is important to note that once started the 
operation must be carried through to a finish, as if left for 
a few hours, starting again will call for anything up to 5095 
higher pressure. 
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The armature having been placed in position, it remains 
to level up and fix the bed plate." After the holding down 
bolts are tightened up the base should be grouted in with 
cement mixed with sand, roughly, in half and half pro- 
portions. The two ingredients are first mixed as far as 
possible in the dry state, and water is then added until a 
thin fluid condition is obtained. A small dam of clay is 
made all round the bed plate and the mixture is then poured 
under until a thickness of about half-an-inch is attained. 
As the cement sets very quickly it is necessary to complete 
the pouring as soon as possible without intermission. 

The adjustment of the air-gap is one of the final operations 
in machines having bearings separate from the frame, and 
upon the correctness of such adjustments satisfactory 
running of the machine will partly depend. If one end of 
the armature projects further from the poles than the other 
the magnetic pull when running will tend to counteract 
this, and the result will be that end thrust is put on the 
bearings which consequently heat. The air-gap between 
the armature windings and the pole faces should be of equal 
length at diametrically opposite pointa, and to secure this 
it is generally necessary to insert thin liners between the 
bed plate and the bottom half of the field magnets. The best 
means of gauging the gap is to insert a small wooden wedge 
at several points both at the front and back of the armature, 
noting the distance it goes in, which, of course, should be 
the same for an equal length of gap. 

A very common trouble with new electrical machinery 
which has, perhaps, come a long journey in a moist atmo- 
sphere is low insulation resistance. It is due to general 
dampness of the windings, which can only be effectively 
dispersed by heat. The best course to follow is to run the 
machine for several hours or days if necessary with its 
armature short circuited and a low field current, say, about 
259^ of the normal. This should give full load current in the 
armature windings, and since the voltage is low the power 
absorbed is comparatively small. Insulation tests between 
armature windings and core and field windings and core 
should be made at intervals during the run, and it should 
be remembered that under normal conditions the insulation 
resistance of the armature will always be lower than that 
of the fields, which latter seldom give trouble. Also, lower 
readings will be obtained when a machine is hot than when 
it is cold, and large generators will seldom test out so 
satisfactorily as small ones owing to the greater total area 
of their conductors. Roughly speaking, an armature should 
show one megohm per 1,000 volts of rated pressure when 
warm to be deemed in a satisfactory state. Pressure tests 
are seldom advisable, especially when & machine already 
shows a low insulation resistance. When in such a condition 
the machine will very easily break down under excessive 
tension, and the expense of locating and remedying the 
fault may be considerable. It is only fair to defer such tests 
until drying out gradually by heat has been accomplished, 
and unless there is some radical fault this should improve 
the insulation resistance to a point where pressure testing is 
really unnecessary. Generators are always subjected to 
over pressure at the works before delivery, and it is unlikely 
that weak spots such as would be indicated by a pressure 
test will arise between that time and delivery unless as the 
result of gross carelessness in handling. 


The Liverpool British Insulated Engineering Society 
held their usual fortnightly meeting in the Liverpool 
University George Holt Physics Theatre (by courtesy of tho 
University authorities, on March 29, Mr. W. Aitken, 
M.I.E.E., in the chair, when Dr. Gwilym Owen, M.A., gave 
a most interesting lecture on “ Electrons and Róntgen 
Ravs." The lecture was fully illustrated by experiments, 
Dr. Owen being assisted in these bv the University demon- 
strators, Messrs. Pye and Welch. The thanks of the meeting 
were conveyed to the University authorities, and Dr. Owen, 
for their kindness in allowing the B.I. Engineering Society 
to meet there that evening, and for the interest taken 
in the work and aims of the society generally. 


In the new issue of Messrs. Cassell’s well-known publi- 
cation, ‘“ Work,” a series of interesting articles is begun 
on '* A Simply Made Apparatus for Wireless Telegraphy." 


PHYSICAL SOCIETY OF LONDON. 


At the last monthly meeting of this society, Prof. H. L. 
Callendar, F.R.S., president, in the chair, an exhibition 
of a '' Sensitive Thermo-Regulator " and some “ Experi- 
ments on the Measurement of Electrolytic Resistance 
using Alternating Currents,” were shown by Dr. H. F. 
Haworth. 

The “ thermo-regulator " consists of a toluene thermo- 
meter with mercury platinum contacts in a capillary tube ; 
these contacts operate, through a Siemens telegraph relay, 
an electromagnetic switch, which cuts in or out the heating 
circuit. On account of the very small current required to 
operate the relay a fine capillary may be used, so ensuring 
a high magnification with low thermal capacity. 

This paper was discussed by Messrs. Lowry, F. E. 
Smith and Whipple. 

Experiments were also shown illustrating the ease 
with which a bridge containing an electrolytic cell could 
be balanced by placing a variable self-induction in series 
with the cell and adjusting it and the resistance of the 
bridge simultaneously, as in Wien’s experiments, except 
that a vibration galvanometer was used in place of the 
optical telephone originally employed by Wien. ' 

The author’s deduction from his experiments that the 
resistance of an electrolyte varies with the frequency 
of the alternating E.M.F. applied, was discussed by Messrs. 
Campbell, Duddell, Lowry, F. E. Smith and the secretary. 

A aper on the “ Oscillatory Currents in Coupled Cir- 
cuits ° was read by Prof. G. W. O. Howe. 

A demonstration was given by means of a double pro- 
jection oscillograph of the currents in coupled oscillatory 
circuits. Each circuit consisted of a condenser, an air-core 
choking coil and a strip of the oscillograph. 

The condenser in the primary circuit was charged and 
discharged | y means of a commutator on the spindle of 
the oscillograph motor. The two circuits may be taken 
to represent the condenser circuit and the aerial of a wireless 
telegraph sending apparatus, the frequency being two or 
three hundred instead of a million. The currents in the 
two circuits can be studied, and every change due to a 
variation in the damping of either circuit or in the coupling 
between the two circuits can be followed. This was illus- 
trated by a series of tvpical photographic records. 

A third oscillatory circuit may be taken to represent a 
wave-meter, and used to plot resonance curves, from 
which the damping can be calculated, as is commonly 
done in radio-telegraphic work. Here, howev er, we have 
the great advantage of knowing the damping accurately 
and thus’ being able to check the resonance curve results 
under various conditions. 

By altering the connections the conditions of the quenched 
spark sending apparatus, as used by Max Wien, Lepel, etc., 
was represented. Here the primary circuit is opened at 
the first moment that all the energy has been transferred 
to the secondary circuit, and no further beats or spark-gap 
losses occur. Results were given showing that the oscil- 
lograph can be used to find the losses in condensers at 
various frequencies by discharging the condensers through 
inductances of known resistance. 

“ Some radio-telegraphic apparatus in use at the City 
and Guilds College," was briefly exhibited by Prof. G. W. O. 
Howe. The wireless telegraphic receiving apparatus was 
shown connected up to the aerial which is 260 ft. high. 

A transformer specially designed for experimental work 
at long wave-lengths was shown. By means of a Brown 
telephone relay and special trumpets fitted to the telephone 
receiver, the time signals and messages sent out from 
Norddeich and from the Eiffel Tower can be plainly heard 
anywhere in the lecture theatre. The various types of 
receiving apparatus in use at the College were shown. 

Owing to lack of time the discussion on these two 
papers was omitted. 


39 


It has been decided to instal 6,000 or 7.000 luminous-are 
lamps with rectifving equipment for lightine the city streets 
of Cincinnati. When placed, this order will be the la roest 
single purchase of luminous-are equipment ever made, 
comprising more than 125 75.lamp rectifier transformers 
and sufficient lamps to illuminate the entire city, 
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Institution of Electrical Engineers. 


Wireless Telegraph Working in Relation to 
Interferences and Perturbations. 


By J. E. Tayror. 
(Continued from page 400.) 


Regulation of interference at the receiver is, of course, a 
very important proposition and one to which various 
investigators have given very close attention. Without 
making any attempt to enumerate or describe all the various 
devices of & more or less successful kind which have been 
tested or proposed for the production of prevention of 
interference at the receiver, an examination of the well- 
known Marconi “ multiple tuner" may perhaps be useful. 
The connections in simplified diagram form are shown in 
Fig. 1. In the Fig., Lı is the variable aerial inductance 
wound with a type and gauge of wire found most effective 
experimentally ; C; is the variable aerial condenser with 
thin high quality ebonite dielectric ; Le is a supplementary 
inductance coil in series inductively coupled to No. 1 
inductance spiral of the intermediate tuning circuit ; Cs is 
the intermediate circuit tuning condenser similar in type 
and construction to C, ; whilst C3 is the variable condenser 
for tuning the detector circuits. Both windings of the 
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intermediate tuning circuit are mounted on a common 
spindle so as to be capable of rotation through an angle of 
90°, serving to vary their couplings with the respective fixed 
windings simultaneously from a maximum down to zero. 
The values of the windings, type, and gauge and insulated 
wire, sizes of spirals and ranges of condensers adopted in 
the construction, have been determined by careful experi- 
ment with a view to producing the most effective results 
over the range of wave-lengths to which the tuner is 
adjustable. It is, of course, specially designed to suit the 
standard Marconi magnetic detector. The instrument is 
fitted with a switch for cutting in or out the intermediate 


tuning circuit and coupling adjustment. When the tuning. 


circuit is cut out the inductance spiral L» is replaced by the 
detector winding, the connections being transferred from 
the detector circuit by the operation of the switch. In this 
way one position of the switch places the detector coils 
directly in the aerial circuit in series with the adjustable 
inductance and condenser, whilst the other position brings 
the special tuning circuit and coupling adjustment into 
operation. The two positions of the switch are known as 
the“ stand-by " and “ tune " positions. Rough tuning only 
is afforded on the “ stand-by " side so that the detector is 
sufficiently responsive over a large range of wave-lengths to 
transmitters of ordinary adjustment. On the *' tune " side 
a sufficiently reduced coupling determines sharp tuning and 
a high deglee of selectivity so that disturbing waves of 
slightly different length can be eliminated or sufficiently 
reduced unless of much greater strength than those to 
which the instrument is adjusted. The special form taken 
by the intermediate tuning circuit 1s apparently the result 
of an attempt to introduce a second principle of interference 
reduction, otherwise 1t i8 not obvious why the condenser is 
not placed in series with the two windings. As arranged, 
there are two separate resonant circuits of identical type 
and oscillation period, the condenser C» being common to 
both. There is therefore a coupling between these two 
circuits of a strength determined by the smallness of the 
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capacity of the condenser. 
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A genesis of the scheme of connections is there shown. At A 
is a simple intermediate circuit with condenser in series. 
At B the intermediate circuit is doubled, two additional 
condensers being added for the sake of symmetry. If the 
halves of the circuit are each adjusted so that on removing 
the other they would still remain in tune with a particular 
wave, it i8 evident that the circuit as a whole (assuming the 
connection from a to b removed) will be:vibrating in its 
first harmonic with potential nodes at a and b. Under these 
circumstances a connection amounting to almost a short 
circuit may be placed across the circuit joining the points 
a and b without appreciably disturbing its operation. In 
these circumstances any oscillations communicated to the 
spiral Lı would be short circuited through the connection 
a, b, and prevented from affecting the other part of the 
circuit unless they have the frequency of the first harmonic, 
in which case (assuming negligible dissipation or resistance 
losses in the condensers and inductance spirals) the latter 
would likewise present no impedance to the impressed 
oscillations and would therefore take them up and com- 
municate them to the detector. Such a scheme of con- 
nections would, however, involve the simultaneous adjust- 
ment of at least two condensers in the intermediate circuit. 
By adopting the condenser itself as a shunt or short circuit 
as shown at C, it is made common to both circuits and 
greatly simplifies the adjustment. It is clear, however, that 
the shunting method is but a special adaptation of the 
reduced coupling plan ; for an absolute short circuit across 
the intermediate circuit would, in the absence of mutual 
induction between the two halves, confine oscillations 
entirely to the first part of the circuit, whatever their 
penodicity. 

In contrast with coupling methods of reducing inter- 
ference, various plans of divided circuits have been proposed 
or used in which the impulses conveyed by one branch are 
annulled by those conveyed by the other, except to the 
extent necessary for the interpretation of the signals 
required. In these methods the required signals are “ tuned 
in " as against tuning out undesirable impulses. Fessenden's 
** differential " method and S. G. Brown's! bridge " method 
are examples of this class. The basis of the bridge scheme is 
shown in diagram in Fig. 3. 

If the two branches of the divided circuit are absolutely 
svmmetrical all received impulses will divide equally and 
no effect will be produced on the detector (which occupies 
a position corresponding to the galvanometer in a Wheat- 
stone Bridge). A very slight disturbance of the balance bv 
shifting the point of the earth-wire connection to right or 
left will determine signals on the detector from the branch 
best tuned to the received impulses. If these impulses 
consist of a sufficiently long train of waves discrimination is 
effected between these and’ any other impulses (even if of 


It is assumed that this dis- 
position of the circuits has been adopted to bring about an 
enhanced selectivity after the fashion conveyed in Fig. 2. 
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the same periodicity) if such other impulses are of a more 
rapidly damped character. A '' valve receiver" inter- 


ference preventer based on a similar principle has been 


/ 


patented by Marconi. 


—— 


Detector 
Fig. 3. 


It is not abundantly clear that devices of this kind 
possess advantages over, or involve any further prniciple 
than, that of reduced coupling. Greater promise of satis- 
factory elimination of disturbances and perturbations is 
afforded, in the writers view, bv the adoption of non- 
earthed directive aerials, at any rate, so far as the shorter 
waves In practical use are concerned. For communication 
over short distances between fixed stations, simple balanced 
directive aerials disposed to radiate in the line of com- 
munication give promise of verv satisfactory results. These 
take the form of a vertical triangle, the apparatus being 
connected in circuit at the midway point of the base line, 
no earth connection being used. 

The use of transmitters of high sparking rates or inter- 
mittency producing a constant musical note in the receiver 
lend themselves to acoustical methods of reducing inter- 
ference both by reason of the possibility of resonating 
acoustically to the spark frequency and by the comparative 
ease with which s gnils of high and constant periodicity 
can be magnified at the receiving station. This method 
appears to have been fully worked out by the Telefunken 
Company, but the plan has not yet been put to trial in the 
British Telegraph service. 

The phenomenon known in operating parlance as “ X's," 
otherwise parasitic impulses or ‘‘ atmospherics,” present a 
wide variety of characteristics depending upon the latitude 
in which they are observed, the season of the year, and the 
time of day. They manifest themselves in the auditive 
wireless receiver as a series of scraping, scratching, or 
explosive noises of various intensities. Less frequently they 
render themselves evident by variable fizzing or frying 
noises in the receiver. f 

Various devices have been proposed from time to time 
for eliminating or reducing these interferences, but, so far 
as the author is aware, the degree of success attained is not 
greater than is possible by the use of sufficiently light coup- 
ling combined with a '* detuning ” of the aerial carried out 
on the following lines :— 

First Operation.—Reduce the coupling of the receiver 
to a minimum for good strength of signals, having all 
circuits well tuned. 

SECOND OrkERATION.— Throw the aerial circuit out of 
tune (preferably on the short-wave side) as much as possible 
consistent, with preserving the signals well above the 
minimum readable streneth. 

TuikD Oprration.—Increase the damping of the aerial 
system (by suitable resistance inserted) to as great an 
extent as possible without reducing the signals below 
readable strength. 

This procedure ensures heavy damping of oscillations 
generated in the aerial itself together with a distinct 
difference in wave-length between such oscillations and t^e 
«ignalled impulses. The aerial damping may preferably be 
obtained by the use of a sufficiently long and light aerial to 
be used for receiving only. The extent to which this method 
will reduce interference has not yet been fully investigated. 
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Wireless “ freak ” communications are wrapped up in 
the phenomenon of variations in the transmitting efficiency 
of the atmosphere. Perturbances in this respect exhibit 
almost the same characteristics of irregularity as atmo- 
sphere impulses. Freak. ranges of communication. or 
variations in range of communication occasionallv occur bv 
day, but are not (in the case of comparatively short-range. 
coast stations) then of a pronounced character. The 
variations noticed during the night hours are much more 
pronounced. [t appears probable that the phenomenon is 
closely connected. with changes of an electrical nature 
occurring in the upper regions of the atmosphere, and the 
author ventures to suggest as a possible clue that the 
effective receiving range of a station 18 determined, not so 
much bv the height of its aerial system, as by the height 
from which it will experience inductive influence, or, in 
other words, the height to which the lines of electric strain 
emanating from the aerial under the influence of the atmo- 
spheric potential gradient will persist. This, however, is at 
present but a purely speculative explanation. 


Dew Books and Dew Editions. 


Dynamo ELECTRIC MACHINERY: DIRECT CURRENT MACHINES. 
By S. Sheldon and E. Hausman, of the Polytechnic Listitute 
of Brooklyn. (London: Crosby, Lockwood & Sc.) 

This work is intended for the use of students, and 
judging from the knowledge of mathematics required to 
intelligently study the book, they would necessarily require 
to be somewhat advanced in their studies. In view of this, 
some of the very elementary information contained in the 
first chapter, together with the questions at the end, might 
well have been omitted. 

The practice of including questions at the end of each 
chapter is a good one in a work of this kind, as the ability to 
answer forms, for the student, a gauge of his success in 
mastering the contents as he proceeds. 

Electrical and magnetic laws and facts are dealt wich 
in the first two chapters, after which follow armatures and 
field magnets, and the various types of direct current 
machines met with in general practice, including motor 
generators and boosters. The various matters affecting 
their design are clearly set forth. 

The last chapter, cntitled Central Station Equipment, 
treats of such subjects as the parallel operation of generators 
and motors, switchboards, together with works, plant and 
operating costs. 

This section, which would naturally be of special interest 
to the student about to enter the sphere of practical 
operation of electrical machinery, should have been 
considerably amplified. 

In its present state it does not deal sufficiently widely 
with the subject to be of much value. For instance, the 
operation of motors occupies only about two-thirds of a 
page. Fuses are mentioned as being made generally of 
lead or an allov of tin and lead, the use of copper for this 
purpose being ignored. One is at a loss to understand 
what end is served hv including such illustrations as that 
of an ordinary switchboard tvpe voltmeter, shown on 
page 308. 

The paragraph on Selling Prices commences bv stating 
that the selling price of a machine must exceed the works 
cost bv an amount sufficient to include the profit and such 
expenses as litigation, advertising, and sales commissions. 
It would be interesting to know the usu: percentage added 
bv our American friends for litigation. 

Speaking generally, the book is probably better adapted 
tó the reauirements of the American than the English 
student. 


Mr. Karl Farkas. of New York, has, it is announced, 
invented a process for producing a compound filament for 
incandescent lamps consisting in heating electrically a fine 
silver wire in a rarified atmosphere of about 20 in. com- 
posed of about 85°% of vapours of a tungsten compound, 
about 895 of vapours of chloride of silver, and 79$ of 
pyrogallol vapours, the result being a metal coating on 
the fine conductor after-reduction pn an atmosphere of 
hydrogen. 
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Electricity in the Steel Industry. 


An Installation for the Operation of Heavy 
Reversing Mills. 


Among the most noteworthy of recent electrical developments, 
the application of motor drive in connection with the heavy 
machinery required in the iron and steel industry occupies à 
position of rapidly increasing importance. It has been employed 
for some time, of course, in the operation of non-reversing mills, 
but a recent installation which has been made by the Electric 
Construction Company, Limited, at the famous Staffordshire 
steel and ingot iron works of Messrs. Alfred Hickman, Limited, 
affords practical demonstration of the fact that its most 
profitable application is likely to be in the operation of heavy 
reversing mills in which the overloads encountered are neces- 
sarily, speaking broadly, much heavier than are met with 
elsewhere, while the productive capacity of the mill is greatly 
increased by reason of the facility with which the direction of 
rotation can be reversed and the speed controlled. In these 
especial respects, actual results of operation show that the 
adoption of electrie drive has proved a very profitable enterprise. 

The essence of the new system of driving introduced by the 
Electric Construction Company is a flywheel motor generator 
by which the principle of the dynamic accumulation of energy 
is applied to electrie rolling mill drive while still providing 
for quick reversibility. For this system it is claimed that 

(1) By the utilisation of a flywheel motor-generator set, 
the average load on the central station is reduced to one-fifth, 
or even less, of the maximum load on the mill motor. 


Fra. 1. 


(2) Control of the mill is extremely simple, the operations of 
rolling, reversing, and speed regulation being goverred by ore 
lever. 

(3) If blast furnace gas is available. a gas engine may be used 
to produce power for the mill at a very low cost. 


(4) If steam is used, the boilers and engines may be con- 
centrated in one place. 


| 


(5) A considerable reduction in breakages of coupling boxes | 
gears, housings, rolls, ete., is effected, the turning effort of the | 


. electrie motor being constant throughout each revolution. 


(6) The power that the mill is absorbing may be read at a 
elance from a single instrument. 


With regard to the first point it is. of course, obvious that 
the conversion of a load varying from 0 to, say, 10,000 Dip, into 
a steady load of 2,000 h.p. must result in great economy ; for 
the size of the generating station equipment is enormously 
reduced, and its working efficiency greatly increased. In fact, 
it is this characteristic, primarily, which renders electricity so 
much more economical than any other motive power in driving 
reversing mills. Another point of some importance is that the 
total h.p. hours per day or shift can be read directly from an 


integrating meter, so that the cost of rolling each section can | 


he accurately determined. 


Fhe set consists of a motor-generator ‘running at high 
speed, coupled to a heavy flywheel. The motor-generator 


transforms the electrical energy supplied by the central | 


station into electrical energy at any voltage from zero to 
the maximum in either direction, according to the speed 
and direction required by the mill motor. When the mill 
motor requires energy for a peak load, then, by means 
of a special automatic regulator, the speed of the flywheel- 
motor-generator is allowed to drop, so that the flywheel 
supplies the extra power to the generatcr. When the mill motor 
does not require power, the energy from the central station 
is absorbed by the flywheel whilst the set is rising to its maximum 
speed. It is in this way that the motor of the flywheel set can 
work at constant load, despite the great variation of load 
required by the mill. 

The mills equipped at the works of Messrs. Alfred Hickman, 
Limited, are amongst the Jargest in the world. They consist 
of a 30 in. cogging mill and a 24 in. bar mill, and the electrical 
equipment comprises two reversing mill motors and a flywheel- 
motor-generator set. Jt is the only equipment in which the 
variable voltage generators and the motors work at T 1,000 
volts pressure, and in which, contrary to Continental practice, 
mills of so large a size are driven by single motors. 

When the contract was made for the supply of the equipment 
a guarantee was given that the time of reversal for each mill 
motor should not exceed six seconds from the maximum speed 
in one direction to the maximum speed in the opposite direction. 
In practice the machines are able to reverse well within this 
guarantee. 

The flywheel-motor-generator set (Fig. 1) consists of one 
motor, two flywheels and two generators, exch generator being 
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in direct electrical connection with its own mill motor. Power 


- is supplied from the central station to the motor of the flywheel 


set at 460/500 volts, continuous current. The motor is shunt 
wound, and is desigred to develop 2,000 b.h.p., as continuous 
working load. The magnetic circuit of the motor is laminated 
throughout, so that the speed answers directly to the automatic 
regulator described later. The generators are both separately 
excited, and supply current to the mill motors at a pressure of 
from 0 to + 1,000 volts. The efficiency of each of the three 
machines is 94195 at full load. Each of the two flywheels is 
14 fect in diameter, and weighs 28 tons, the peripheral speed 
being about 15,400 feet per minute ; each is built of three separate 
steel castings only, machined and polished to reduce air friction 


| losses. The maximum speed of the set is 320 r.p.m., which 
| speed is decreased by means of the automatic regulator to 


290 r.p.m. 

for ater the flywheel-motor-generator set an arrangement 
is provided which connects the armature of the cogging mill 
generator in series with the armature of the motor. This arrange- 
ment is economical in current consumption and in time required 
for starting, and allows a comparatively small starting resistance 
to be used. The motor of the flywheel-motor-generator set is 
excited from the 460/500 volt bus bars, and an efficient emergency 
electric brake is obtained by connecting its armature across the 
starting resistance. 

To obtain the variation in speed, the motor of the flywheel 
set has a resistance in the shunt field magnet circuit, the amount 
of this resistance being yaried by an automatic regulator operated 


a 


quomm 


by the current taken by the motor. This regulator 
is arranged to come into operation whenever the 
current input rises above or falls below a pre- 
determined value, and is guaranteed to equalise 
the load on the generating station to within 
209; of the average load. 

The Cogging Mill is used for cogging 2! ton 
ingots to blooms of 4! in. to 6 in. section. The 
motor is in the same building as the flywheel- 
motor-generator set, and (as shown in Fig. 2) is 
connected to the rolls through  two-.to-ore , 
gearing. The motor wi!] develop 4,800 b.h.p. at 
1,000 volts for five-second periods six times per 
minute as a rolling load. and à maximum load of 
9,600 b.h.p. for two-second periods once every 
hour. The speed of the motor is + 120 r.p.m., 
at which speed (120 r.p.m.) the output is measured, 
and it is excited off 460/500 volts. This machine 
was designed to reverse from + 120 to — 120 
r.p.m. in six seconds, and it has been found in 
practice that this is easily accomplished. The 
efficiency of the motor is 9419, at full load. 

The Bar Mill contains two sets of housings ard 
rolls, and is built for rolling sheet bars, billets, 
rounds, angles, etc. The motor (Fig. 3) will 
develop 6,000 b.h.p. for five-second periods six 
times per minute, and a maximum load of 
12,000 b.h.p. for two seconds, once an hour. 
The speed of the motor is + 120 r.p.m., and 
it is excited off 460,500 volts. The reversing 
tests and efficiency are the same as on the Cogging Mill Motor. 

The speed and reversal of the mill motors is cuntrolled by a 
system similar to the Ward-Leonard system, the voltage of the 
generators being varied between a positive and negative 
maximum. The voltage variation of each generator is obtained 
by the operation of a single controller at the corresponding 
mill platform. This controller varies the field excitation of a 
«mall motor-driven exciter, which in turn varies the excitation 
of its variable voltage generator. Each mil! motor has constant 
field excitation, and the speed therefore depends upon the 
voltage applied to the armature. Thus each position of the con- 
troller handle corresponds to a definite speed of its mill motor. 
The controller used does not deal with a current greater than 
one ampere, and thus manipulation is easy, and there is no 
arcing. 

Circuit breakers are placed in the main circuits in order to 
safeguard the machines. These breakers are of the “ E.C.C." 
Standard type, and are mounted on the main switchboard. 
Switches, which can be operated by the mill driver or by the 
switchboard attendant, are provided for breaking the fieid 
circuits of the generators. In addition to these safeguards, the 
connections are so arranged that it is impossible to excite the 

nerator field unless the fjeld of the corresponding motor has 

n previously excited. Indicators showing the speed of the 
rolls and of the flvwheel-motor-generator set are fitted at each 
mill platform, whilst the speed of the flywheel set can also be 
read from an indicator on the switchboard. 

The exciter set consists of two exciters, direct coupled to, 
and driven by, one 75 b.h.p. motor. The motor is connected 
to the 500 volts supply, and runs at a speed of 1,500 r.p.m. 
'The armatures of the two exciters are respectively connected 
direct to the field circuits of the two variable voltage generators 
of the converter set. The current in the field circuit of the 
exciters is variel in magnitude and direction by the position 
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of the controller handle. The magnetic circuits of the exciters are 
laminated, in order to obtain the necessary quick reversal of 
flux. 

An important point in the equipment of a reversing mill is 
the control of the live-roll motors. Fur this purpose the Electric 
Construction Company have designed a special controller. 
which has met very severe working conditions with success. It 
embodies the following ‘mportant. features :—-The controller is 
convenient and easy to operate, and is of substantial construction ; 
a long range of speed with even acceleration is obtained; all 
wearing parts are accessible, and may be quickly renewed, and 
the insulation is suitable for working in the presence of the large 
amount of metallic oxide dust which abounds everywhere in a 
rolling mill. 

For the foregoing details we are indebted to the Electric 
Construction Company, Ltd. who have recently issued a 
handsome illustrated pamphlet descriptive of the installation. 


CROMPTON ELECTRICAL INSTRUMENTS. 


We are in receipt of a new list which has just been issued 
by Messrs. Crompton & Company, Ltd., of Are Works, 
Chelmsford, and Salisbury House, London-wall, giving 
detailed particulars of their pedestal pattern moving coil 
and moving iron electrical instruments for continuous 
and alternating current circuits. "These instruments are 
mounted on special stout iron cases to withstand rough 
usage and are suitable for mounting direct on ironclad 
controlling pillars or single iron frameworks, and the front 
of each instrument is so packed that it is gas-tivht and 
water-tight. Two standard types of these instruments are 
manufactured, pattern M, fitted with moving 
coll movements for d.c. onlv, and pattern K.M., 
with moving iron movements for use on either 
d.c. or a.c. circuits. Of the former tvpe two 
sizes are made, equivalent to 6 in. dial and 
S in. dial round type instruments, the length 
of scale being 43 in. and 6 in. respectively. 
Amperemeters are supplied with external shunts 
only. The voltmeter terminals consist. of two 
small milled nuts, which are fixed inside the 
hollow neck of the pedestal castings. Of the 
K.M. pattern, amperemeters are supplied to 
carry the full current up to 500 amperes and 
are intended for motors having a normal full 
load current of 400 famps., this being the 
maximum current to be carried continuously. 
Instruments can be arranged to work off current 
transformers for higher alternating currents. 
Both amperemeters and voltmeters can be 
arranged to work off customers’ own trans- 
formers. 


Mr. Ashton Brenner, M.LE.E.. Consulting 
Electrical Engineer. of Burslem, has been 
appointed assistant electrical engineer of Walsall 
out of thirty-one candidates, 
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THE PROPOSED TELEPHONE AUTHORITY. 


In connection with the resolution passed at the meeting 
of the Association of Chambers of Commerce last month 
calling for a Parliamentary inquiry to consider the future 
tzlephone policy of the country, and particularly as to the 
creation of a central Telephone Authority to administer the 
telephone business of the country, Lord Desborough has 
issued a communication pointing out that it is urgent that 
this important subject should be dealt with before the time 
shall have passed in which it is still possible to settle the 
telephonic question in a manner acceptable to the business 
interests of the country. 

“ It is suggested,” he writes, “ that there should be placed 
under the Telephone Authority the telephone business both 
of the National Telephone Company and the Post Office. 
The basis for this transfer exists under the purchase agree- 
ment, which provides for the sale to the State of the National 
Telephone Company's plant at valuation. The Telephone 
Authority would acquire the whole of the telephone plant 
throughout the country on similar tezms. With adequate 
powers for construction and for raising capital, the wav 
would then be clear for the unlimited development of the 
telephone system and for the organisation of a service of 
high efficiency throughout the country. The board of 
management of the Telephone Authority should include, in 
addition to representatives of the stockholders, repre- 
sentatives of the Government, of the municipalities, of the 
county councils, and of the chambers of commerce and trade 
There should also be a power for the user to appeal to the 
Board of Trade or some body specially constituted for the 
purpose to settle any dispute as to rates. 

** It is obvious that a large expenditure will be required 
to bring the telephone service up to the required standard 
of efficiency. The necessary capital will be forthcoming if 
the business community is satisfied that the required 
facilities will be provided by an organisation over which 
they have some control. The advisability of establishing a 
new large class of paid Civil servants, with their power to 
bring pressure upon Government Departments, is questioned 
by business men, whose first desire is an efficient service. 
With the daily example of the Post Office trunk telephone 
service before us, no user of the telephone can regard with 
equanimity à complete telephone Government monopoly. 

“ So far as I have heard, only two objections have been 
raised to the Telephone Authority scheme: (1) That the 
agreement covering the sale of the company's plant to the 
Post Office cannot be repudiated ; and (2) that it 1s im- 
practicable to separate the Post Office telephone wires from 
those of the telegraph system. As to the first objection, any 
agreement may be varied by mutual consent, and it can 
make no difference to the National Telephone Company 
whether it sells its plant to the Post Office or to the proposed 
Telephone Authority. As to the second, a new proposal is 
often resisted on the ground of technical difficulties of this 
kind. Such difficulties can be overcome when dealt with in 
a practical wav—inleed, I am informed that a similar 
difficulty was met and solved when the trunk lines of the 
National Company were transferred to the Post Office. 

“ In dealing with this verv important subject it is 
essontial to keep in the forefront the fact that the figures 
relating to the present development, capital, and staff of the 
telephone business are small compared with what they will 
quickly grow to when the checks on development are 
removed. It is the future for which we have to provide, 
and such difficulties as may be met in concentrating the 
present telephone systems into one under a Telephone 
Authority are of no moment whatever in comparison with 
the great object to be achieved in providing for unlimited 
expansion of the telephone system on efficient lines. 

" I venture to submit," adds Lord Desborough, “ that 
the matter is one eminently deserving of consideration by a 
Parliamentary Committee, as suggested in the resolution of 
the Association of Chambers of Commerce." 

Lord Avebury, writing in support. of Lord Desborough's 
letter and the resolution of the London Chamber of Com- 
merce, observes that “ the National Telephone Company 
has been paving over to the Government a sum which has 
been gradually increasing, and now amounts to over 
£300,000 a year. On the other hand, the management of 
the telegraphs is costing the country £1,000,000 a year 
and has involved a total loss of over £35,000,000. Under 
these circumstances, reason and commonsense would 


obviously suggest that we should not place the telephone 
under the same system of management as the telegraphs, 
under which the country is losing so heavily. It is impossible 
for a Government Department, however able and pains- 
taking the officials may be, to work a business economically.'' 


OSRAMS ON ACTIVE SERVICE. 


The Osram lamp has been responsible for many revolu- 
tions in lighting methods, and we have had occasion 
to deal with these from time to time in our columns. 
The most recent example t5 come to our notice is that of 
camp illumination, Osram lamps being installed at the 
Bexhill Summer Camp of the Royal Engineers.* The plant 
comprises a portable 4 h.p. petrol dynamo complete with 
battery. This equipment is used in the day time to charge 
the cells tor wireless service, and at night provides current 


for groups of Osram lamps in the officers’ mess, sergeants’ 
mess, orderly tent, mess canteens, etc. Overhead lines 
attached. to service poles are used for the distributors. 
The average distance of the lamps from the plant is 300 
yards, and they are run on a 50-58 volt. circuit. The 
interior of the wagons carrying the wireless apparatus 
(see adjoining illustration) is lighted by Osram motor car 
lamps. This interesting installation affords yet another 
instructive example of the efficiency and durability of the 
Osram lamp. The plant was first put into service in August, 
1910, and was fitted up by the members of the Wireless 
and Air Line Companies of the London Army Troops, R.E. 


*ONEWATT" PRICES REDUCED. 


Messrs. Siemens Brothers Dynamo Works, Limited, 
Tyssen-street, Dalston, London, N.E., inform us that they 
have reduced the list prices of their well-known “ Onewatt”’ 
lam ps, of 200 c.p. and 400 c.p. and that the prices of these 
in all voltages are as from the 15th inst., 9s. and 17s. each 
respectively. They have every expectation that the lower 
prices will enable contractors to do an even larger trade 
in these “ Onewatt " lamps than previously. We may add 
that the price of their 100 c.p. lamp remains unchanged 
at 4s. êd. and that they have issued a new price list printed 
in three colours containing the above alterations, quantities 
of which will be forwarded, we understand, printed with 
contractor's name and address, on receipt of application 
accompanied bv trade card. 


Books and Publications Received. 
[Reviews of new books and new editions briefly acknowledged 
in this column will in most cases appear 1n due course inthe 
ELECTRICAL ÉNGINEER.] 


Motors, Secondary Batteries, Measuring Instruments and 
Switchgear, by S. Kenneth Broadfoot, A.M.I.E.E. 
London: Constable & Company, Ltd., ls. net. With 
14 illustrations, pages 94. (These two handy and 
well-printed little volumes constitute the latest 
additions to Messrs. Constable's admirable series of 
Electrical Installation manuals.) 

Lewis's Medical and Scientific Circulating Library, Sup- 
plementary Catalogue. London: Lewis’s Library, 
136, Gower-street, W.C,.6d. 
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Technical Problems and their Solution. 
Questions and Answers by Practical Men. 


RULES. 


Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

Questions.—For each suitable question we offer one shilliag. 
Questions of & practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

ANSWERS.—4A fee of 10s. will be paid for the best answer, 
and 5e. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven davs 
of the appearance of the questions. 


QUESTIONS. 


Question No. 1249.—Consider the necessity for automatic 
signalling on railways and the advantages of electric 
over other methods. Indicate the trend of modern 
design in electric 8ystems, and consider the relative 
merits of pure electric and electro-pneumatic systems. 
To what extent is automatic signalling practicable, 
necessary and beneficial on tramways and light 
railways 1—' L. C." 

Question No. 1250.—Give formule and data with reference 
to oil-immersed resistances, stating increased capacity 
due to immersion, and also their behaviour under 
alternating and under direct currents.—'' D. C. O.” 


ANSWERS. 


Question No. 1248.— Describe the method of obtaining the 
efficiency of & three-phase induction motor from light 
load tests. What other tests are usually made in 
commercial working !—' T. B." 


Answer to Question No. 1948 (awarded 10s.).—GENERAL 
TEsTS.—The light load.tests should include the following 
readings :— 

(a) Cold resistance on the stator windings per phase or 
line. These should be taken preferably with a potentiometer 
or a comparatively low value of current. In either case 
noting the temperature of the coils. 
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(b) Resistance similarly of the rotor if of slip ring type. 
Readings can be taken with motor standing, from the 
rings, eliminating brush contact losses, and again with 
motor running, from the rings, over the brushes and from 
the terminals that would normally join to the starting 
resistance box, these latter taken at both light and full 
load. 

(c) Equivalent impedance of the motor. Rotor short 
circuited and readings taken of input to stator, volts, 
amperes, watts; either per phase or line, at about 0'4, 
0-75, 1, 1:25 times full load current. Noting temperatures 
of windings. 


(d) Motor running light, with supply of normal frequency, 
reading volts, amperes, watts, either per phase or line, from. 
at least 125°% full load volts, to as low a value as possible. 
(Note.—The inotor should be running light for at least 
an hour before reudings are taken at normal voltage; 
further readings should then be taken with ascending 
values of voltage to the maximum value, then slowly and 
continuously descending to the minimum value taking 
readings, avoiding variations of voltage up and down to get a 
particular point. The motor should be allowed to reach 
stable conditions at each point before the readings are 
taken.) From these tests the characteristics of the motor 
can be obtained, there are several well-known methods, 
one of the best, and certainly one of the most convenieut 
for test room use, is the adoption of the Heyland diagram 
given below. 

ANALYSIS OF TEsTs.— The results should all be written 
per phase. 
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(a) The resistance of the stator should be corrected for 
the same temperature as guaranteed for the final tempera- 
ture of the motor, and an addition of about 12% to 159, to 
allow for a “ skin" effect of alternating current. This 
gives value of stator resistance Sr. 

(b) Similarly for the rotor, if of slip ring tvpe = Rr, 
if of squirrel cage tvpe see under (c). 

(c) The points obtained plotted out will give the value 
of impedance for normal full load current, thus :— 


E 
Z =-Fy 


, The power factor will be obtained in the ordinary way. 


This impedance can be split into its components of resistance 
and re-actance by the well-known formula :— 
Z sin $ = Total reactance per phase. 
Z cos $ = Total resistance per phase. 
If the rotor he of the squirrel cage type, its equivalent 
resistance will be obtained 
Total resistance —- stator resistance, 
which value will need to be reduced by 1295 or 15°, and 
then corrected for the full load temperature as before 
| = Rr. 
NotE.—It becomes finally a more simple matter to adopt 
the method of stating the rotor resistance in terms of tlie 
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stator resistance, and not in its real ohmic value, thus, 

assuming three- phase stator and three-phase rotor, 

equivalent resistance of rotor: 

somieres atana xX (= in series, per phase, stator y 

turns 1n series, per phase, rotor 

The value of reactance obtained will need to be split 

into the components, stator reactance and rotor reactance, 

and this can be done by allowing the same proportion 

between them and the actual figures as was obtained on 

design. These values can be written Sx and Rx respectively. 
(d) From this test plot values of watts against volts as 

shown in Fig. 1, producing the curve to zero. Deducting 

C?R of the windings, the resulting curve will show values 

of friction and core loss at any point. In ordinary designs 

the actual value of the current when motor is running light 

at normal frequency and voltage can be taken as the 

value for the magnetisiny current Im. These results can 

be tabulated :— — 

Volts per phase. 

Resistance of stator per phase. 

Resistance of rotor. 

Reactance of stator. . 

Magnetising current. 

We = Core losses at normal volts and frequency. 

WE = Friction and windage losses at normal speed. 
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E From these we can make the constructions shown on 
Fig. 2, and selecting any, and various values of stator 
current above the value of magnetising current, a definite 
point on the curve can be obtained, and results can be 
tabulated as below, all per phase (a three-phase motor is 
assumed) :— 

Stator amperes 

Volt amperes input 
Cos $ 
Watts input 

Rotor amperes 


C. 

E x C. 

from diagram. 

E x C x Ccs œ. 
Cr, from diagram. 


C?R stator C? x Sr. 
C*R rotor Cr? x Rr. 
Core loss Wc. 
Friction loss Wf. 


(C*Sr) + (We). 
(Cr? x Rr) + (Wf). 


Total losses in stator 
Total losses in rotor 


Total losses 
Watts output Watts input — total losses. 
Watts output 


B.H.P. output muc uM : 
outpu 748 x 3 


Watts output. 
Watts input. 
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Efficiency == 


Efficiency x power factor. 
Stator amperes, if star con- 
nected, and 1:73 times stator 
amperes if mesh connected. 
Rr x Cr. 


Apparent efficiency = 
Line amperes 


n 


Slip % = 


. E. 

ExaMPLE.--Motor designed for three-phase, 200 volts, 
50 cycles circuit, wound with four pole, mesh connected, 
for a normal full load of 18 B.H.P., fitted with three-phase 
rotor, gave the following figures :— 


E  - 200 volts. 

Sr =07 , 

Rr = 04 , 

Sx = 048 ,, 

Rx = 036 , 

Im : 8325 amperes. 
We = 290 watts. 
Wf = 185 ,, 


The diagram from these was worked out and curves 
obtained as shown in Fig. 3. 

In ordinary commercial work a batch of motors would 
be put through the shops and each one would be subjected 
to tests enumerated above, whilst one or two of them would 
have further tests as below :— 

(e) Load test. The motor to be run at various loads 
from light load to, say, 5095 overload, readings being 
taken of volts, amperes, watts, speed and slip. To check 
curves, etc. (The C*R losses in the rotor are then obtained 
slip 95 x input to rotor.) 

(f) Heat test. Motor run at its normal full load, ther- 
mometers placed on the stator coils, stator core, until these 
thermometers show steady readings. The temperature 
of the machine and of the air being noted at intervals of 
90 minutes. 

(g) Torque test. (1) Slip ring type rotor. Readings of 
torque obtained and volts, amperes, watts imput with 
various values of resistance inserted in the rotor circuit. 

(2) Squirrel cage type rotor. Readings of torque, volts, 
amperes, watts input, to stator with various values of 
voltage, at correct frequency. 

Other tests include high potential test and the check 
on a slip ring type of the voltage ratio between the stator 
and rotor windings (rotor open circuited), which gives 
also a check on the leakage.—“ F. R.” 


BUSINESS NOTICES. 


The British Westinghouse Electric and Manufacturing 
Company, Ltd., have received an order from Mr. R. Jeftry 
for Pedro Perfetti, Valparaiso, for Tres Marias Oficina 
for 2-75 kw. 230-v. D.C. generators and control gear, 1-80., 
4-13 h.p., 2-31 hp. 220-v. D.C. Motors and Control Gear. 

Messrs. Donovan & Company, electrical manufacturers, 
formerly of Barwick-street, Birmingham, have moved 
from that address to larger and more convenient premises 
at No. 47, Cornwall street, Birmingham, where they 
have made arrangements to stock a very much larger 
range of stocks of conduit and fittings so as to deal with 
this class of trade expeditiously. They have started a 
special department for conduit arid fittings and are making 
a special feature of this in their new premises. For the 
convenience of their clients they are installing two 
telephones, Nos. 5703 and 5704. 

The Midland Electric Manufacturing Company, Ltd., 
owing to increase of business, have found it necessary to 
move into new premises, and have therefore opened the 
Stafford Works, in Rea-street-south, Birmingham. These 
works have been specially designed and equipped for the 
rapid production of switehboards, switchgear, ironclad 


-switches, etc. They are of the most modern type, covering 


an area of nearly 1,000 square yards, and are driven by 
electric power from the corporation mains. The special 
facilities which they will now have will enable the company 
to give the quickest possible deliveries. 


It is estimated that 250,000 electric flatirons were sold 
in the United States and Canada last year. There are 
more than 10,000,000 homes within central-station terri- 
tory, of which fewer than 2,000,000 have electric service ; 
consequently the estimated sales last year approximate 
one iron to every eight homes. 
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THE FUTURE OF THE TELEPHONE. 


The electrical industry has so large a concern in the 
future of the telephone service of this country, and es- 
pecially in its freedom from State control, that we need 
make no apology for once more returning to the subject ; 
the more especially since the arrival in this country of Mr. 
Theodore Vail, the President of the American Telephone 
and Telegraph Company, coincides with the issue of a 
strong appeal by Lord Desborough on behalf of the estab- 
lishment, already strongly supported in these columns, of 
& Telephone Authority for Great Britain. Fresh from the 
triumphs of a business-controlled system in the United 
States, Mr. Vail comes here to find the great bulk of our busi- 
ness men united in a valiant effort to save our own telephone 
service from falling under the paralyzing influence of a 
State monopoly ; and he comes also to find the head of a 
great State Department, or perhaps it should be said, the 
permanent officials of a great State Department, ranging 
themselves in stiff antagonism to a reform which in a few 
years would undoubtedly confer upon this country as 
substantial a boon as the United States now enjoys in the 
shape of telephone facilities. According to Mr. Vail, the 
exasperating slowness of communication over the telephones 
in this country is chiefly due to the fact that we have not 
yet acquired the “ telephone habit " ; but if, Mr. Vail were 
to make a long stay among us, he would probably find 
cause to recant this opinion. We have the “ telephone 
habit" all right, but when it commonly takes from ten 
to fifteen minutes to get through to a subscriber only a 
few hundred yards away, the average business man only 
too often discovers that it pays better to send a messenger 
than waste time waiting at the telephone with the receiver 
at his ear. But if Mr. Vail means that the operators have 
not yet acquired the “ telephone habit” and that under 
Government control they are never likely to, we certainly 
agree with him. He says that the telephone is “ not largely 
recognised as an essential to business and social life” and 
that ‘‘ calls are not answered with the smartness necessary 
to a quick and prompt service." Exactly ; that is Just why 
the telephone is not used more than 1t is. They are much 
farther ahead in the United States in this matter than we 
are. Mr. Vail recently spoke from New York to Denver, 
a distance of two thousand miles, and within a year the 
telephone, he confidently prophesies, will be available from 
coast to coast, a stretch of 3,500 miles. “ No one in the 
States," he says, “ thinks of telegraphing to anyone within 
a hundred and fifty miles. He rings him up and gets 
through as quickly as you do here to a man across the 
street." Such a call in this country involves as a rule about 
half an hour's delay in getting through, and a fee of two 
shillings. In the States these long distance calls are in- 
stantaneous and the tariff is-an eminently reasonable one. 
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Mr. Vail thinks that within the next five years we shall 
get the instantaneous long-distance service in this country. 
We may ; but it is to be feared that it will not be with the 
aid of the Post Office. 

A Telephone Authority would give us such a boon, but 
in existing circumstances we do not even enjoy, except 
at rare intervals, the advantage of anything approximating 
to an '' instantaneous service " with Mr. Vail's “ man across 
the street," while country calls are often intolerably slow. 
One of our correspondents gives in this week's issue a case 
in point. He had an urgent call to make from London to a 
point twenty miles distant on a matter which involved a 
considerable amount of money. After waiting for twenty- 
five minutes, he was informed that there was “ half an 
hour's delay." At the end of sixty-five minutes he got 
through and it was then too lute to vary the transaction 
and the money was lost. On the same day he made a local 
call over a distance of some 300 yards. He was told two 
or three times that the Exchange could get no answer from 
that. particular subscriber, but as he knew that the prin- 
cipal of the firm as well as the head clerk and other members 
of the staff were at the office in question, he asked the 
Exchange to go on ringing. After twentv-two minutes he 
got through—to the wrong number! These are the inci- 
dents which prevent the “ telephone habit " froin developing 
as it should, and as it might, develop, in this country. Mr. 
Vail tells the story of how one of the Vice-Presidents of 
the American Telephone and Telegraph Companv called 
in one day at a lonely farmhouse in Nebraska and found 
the housewife busy churning with the telephone receiver 
tied to her head, exchanging gossip with her “ neighbours " 
scores of miles away while she went on with her work. 
The story is a perfectly true one, and both in the States 
and in Canada these cheap long-distance local calls are 
everyday incidents, but the imagination boggles at the 
mere idea of such possibilities here. Yet such a stage of 
popularisation might easily be brought about under the 
influence of a properly constituted telephone authority 
which made it its business to serve, insteud of merely to 
tolerate, its subscribers. For that, after all, is what it 
comes to. If business men would unite on this matter the 
recent proposal of Mr. Herbert Laws Webb might easily 
be carried into effect. It already has the whole-hearted 
support of the London Chamber of Commerce, and of 
practically the whole of the provincial Chambers. Nor are 
there any serious obstacles in the way of bringing the 
project to fruition. As Lord Desborough points out in 
the communication published in another column, the basis 
for the transfer already exists under the purchase agree- 
ment which provides for the sale to the State of the National 
Telephone Company's plant at a valuation. The Telephone 
Authority could acquire the whole of the telephone plant 
throughout the country on similar terms, and with proper 
powers for the raising of capital, the way would be clear 
for the unlimited development of the system and the 
organisation of a service of high efficiency from end to end 
of the land. 

Only two objections appear to have been put forward in 
opposition to the proposal, the first being that the sale of 
the National Telephone Company's plant to the Post 
Office cannot be repudiated, and the second, that it is 
impracticable to separate the Post Office telephone depart- 
ment from the Post Office telegraph department. But 
obviously, as Lord Desborough points out, any agreement 
can be varied by mutual consent, and so far as the first 
objection is concerned it can make no difference to the 
National Telephone Company whether it sells its plant 
to the Post Office or to a properly appointed and repre- 
sentative body instituted on similar lines to the Port of 
London Authority. As to the second point, the obiection 
raised is hardly worth discussing from the point of view of 
practical business men. Tt is simply a kind of Departmental 
bogey, not worthy of a moment's consideration as a stum- 
bling block in the way of a great commercial development. 
While it is clear, however, that there are no real difficulties 
to be considered, it is equally obvious that the Post Office 
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has determined upon a stubborn resistance to the scheme, 
and nothing but a strongly organised body of public 
opinion is likely to have any effect in breaking down this 
Departmental opposition. We, therefore, strongly urge 
every member of the Electrical industry to support by 
letters, petitions and every other available means, the 
proposal of the Chamber of Commerce, and would ask 
them to put themselves into early communication with 
Lord Desborough in order that so powerful a case may be 
put forward that further resistance to a great national 
scheme may be rendered nugatory. 


DIARY. 


Monpay, APRIL 24. 

THe ILLUMINATING ENGINEERING Socrety.—Royal 
Society of Arts, 8 p.m. Papers by Mr. Haydn T. Harrison, 
M.1.E.E., on * The Ratio of Light to Illumination," and 
by Mr. P. J. Waldram, F.S.L, on “ Some Notes of the 
Effect of Wall-papers upon the Illumination of Interiors." 
Chairman, Professor Sylvanus P. Thompson, D.8c., F.R.S. 


TUESDAY, APRIL 25. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s- 
gate, S.W., Dr. Walter Rosenhain’s second lecture on 
Steel, 8 p.m. Chairman, Professor W. Gowland, F.R.S. 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 
(INCORPORATED). —Institution of Electrical Engineers. 
Paper, “‘ Foreign Compared with Home Industrial Finance,” 
by Mr. L. Joseph. 8 p.m. 

INSTITUTION OF Civit ENGINEERS.—Annual General 
Meeting of Corporate Members only, to receive the report 
of the Council and elect the Council and auditors for the 
ensuing year. 

WEDNESDAY, APRIL 26. 

Tue ELECTRICAL TRADES BENEVOLENT INSTITUTION.— 
Annual Festival Dinner at the Hotel Cecil under the 
presidency of the Rt. Hon. Lord Justice Fletcher-Moulton, 
C.B. 


LIVERPOOL ENGINEERING SociETy.—Royal Institution, 
Colquitt-street, Liverpool. Annual general meeting and the 
postponed discussion on '' Turbo-electric Generators, and 
some of their Applications to Marine Work," by J. K. 
Catterson-Smith. 8 p.m. 


THURSDAY, APRIL 27. 
JwsriTUTION oF MECHANICAL ENGINEERS.—Storey’s- 
gate, Anniversary Dinner. 


FRIDAY, APRIL 28. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s- 
gate, S. W., General Meeting, 8 p.m. Paper on “ Gas Pro- 
ducers,” by Mr. J. Emerson Dowson ; “ Effect of Varying 
Proportions of Air and Steam on a Gas Producer,” by Mr. 
E. A. Allcut. 

PuvsicaAL Society oF Lonpon.—Imperial College of 
Science, South Kensington, 5 p.m. Paper on “ High 
Tension Electrostatic Wattmeters,' by Prof. Erüest 
Wilson ; “ Previous Magnetic History as Affected by 
Temperature," by Prof. Ernest Wilson and Mr. L. C. 
Budd; * Note on the Behaviour of Incandescent Lime 
Cathodes,” by Dr. R. S. Willows and Mr. T. Picton, M.A. ; 
and “ On the Formation of Dust Striations by an Electric 
Spark," by Dr. S. Marsh and Mr. W. H. Nottage, B.Sc. 

NoRTH-EasT Coast INsTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Bolbec Hall, Westgate-road, Newcastle- 
on-Tyne. Seventh general meeting. 7.30 p.m. 

INSTITUTION OF CIVIL ENGINEERS: STUDENTS’ SECTION. 
—(Great George-street, S.W. “The Commercial and 
Technical Relations of Engineering Design and Work,” Mr. 
T. Frame Thomson. 8 p.m. 

INSTITUTION OF CIVIL ENOINEERS.— Studente' meeting, 
8.p.m. Lecture on * The Commercial and Technical 
Relations of Engineering Design and Work," by T. Frame 
Thomson, M.Inst.C.E. Sir James C. Inglis, Past- President, 
will occupy the chair. Members of all classes of the Institu- 
tion are invited to attend this Lecture. 

Monpay, May 1. 

CONCRETE INsTITUTE.— Visit to International Building 

Trades Exhibition at Olympia ; lecture by Mr. R. W. 


Vawdrey on “ Reinforced Concrete.” 
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Electrical Progress at Home and Abroad. 
A Review by our Special Correspondents. 


STAFFORDSHIRE NOTES. 


The Electric Furnace—Electro-Bessemer Refining 
Process—Great Industry’s Promising Future. 


At last week's meeting of the Staffordshire Iron and 
Steel Institute which was held at the Mechanics Institute 
at Dudley, under the Chairmanship of the President, Mr. 
Walter Macfarlane, a paper was read by Mr. Verdon Cutts, 
of Messrs. Verdon Cutts & Hoult, Sheffield, on recent 
developments in electric furnaces. 

Electric smelting, said the author, was a matter which 
was of necessity very largely controlled by the cost of 
electric energy, and where the ironmaster had abundant 
d of cheap coal close at hand there was, as a general 
rule, little inducement to adopt anything but the blast 
furnace. 


Great Advantages Realised. 


Tronmasters, however, were coming to realise that the 
electric reduction process offered many important advan- 
tages and the industry had, in fact, made remarkable 
progress in recent vears, in consequence of the high degree 
of purity which can be reached by the electrical method 
of production, owing to the method of generating the heat 
which enables the action of the fuel to be limited strictly 
to that of a reducing agent. By this means, the action of 
the sulphurous gases is to a great extent avoided; and 
since the quantity of coke required per ton of iron is so 
small, the very best qualities can be utilised for the purpose. 
It is, therefore, possible with good ore to obtain a pig-iron 
which will compare in purity with Swedish iron. A further 
advantage consists in the high temperature of working, 
which the use of electricity permits, without, however, 
causing an excessive carbon in the material. It is also 
possible in consequence of the hot working to form slags of 
ultra-basic character, while other advantages include : (1) 
The practicabilitv of using ore dust without briquetting ; 
(2) Reduction of labour costs; (3) Low initial cost of in- 
stallation. 


Diversity of Output. 


In the author's opinion the electric furnace would con- 
tinue to assert itself as a successful and practical metal- 
lurgical apparatus in steel works, and the prejudice which 
now existed against it would quickly disappear in face of 
the very satisfactory results which were being obtained in 
actual working. The electric furnace, in the great diversity 
of its output, comprised both open-hearth and crucible 
furnaces, but the quality of the product was superior to 
either. This superiority was largelv due to the great purity 
and homogenity of the product, and also to the avoiding 
of the occlusion of gases in the metal. The exceedingly 
high temperature which was attained must also be regarded 
as of the highest importance. Tnis was probably the most 
important factor in the whole process of steel production, 
and to this must be attributed the high degree of freedom 
from phosphorus and sulphur. The advantages of the 
electric furnace were especially noticeable in steel castings 
manufacture. 


The Verdon Cutts and Hoult Furnace. 


Describing the electro-Bessemer furnace invented and 
designed by Messrs. Verdon Cutts & Hoult, the author said 
that the primary object sought was the reduction of work- 
ing cost. The designers recognised the fact that the cost 
of electrical energy very considerably affected the cost of 
steel manufacture in the electric furnace, and that it was 
this cost which had delaved the adoption of the electric 
furnace in many steel works. It was, therefore, their object 
to produce a furnace in which electrical energy is only used 
where it offers unique advantages over other methods. A 
careful analysis of the subject shows that the value of the 
electrical process lies not so much in the making of the steel 
as in the finishing of the same. This has also been recog- 
nised by Heroult, Girod, and others, and accounts for their 
furnaces being now largely employed for the treatment of 
stecl made in the ordinary Bessemer converter or open- 
hearth furnace. By the Verdon Cutts & Hoult process 


in a comparatively very high efficiency. 


the steel is made by the usual Bessemer method, und 
finished electrically without it being necessary to pour the 
molten metal from one vessel to another during the refining 
operation. The loss of heat and expenditure of labour 
which are inseparably connected with the duplex process 
are thus avoided in the electro-Bessemer furnace, resulting 
The electro- 
Bessemer furnace could be either basic or acid lined: if 
basic lined it was possible to start with impure basic 
Bessemer pig-iron, and to produce finished steel of better 
analvsis than the best acid open-hearth steel. If the 
furnace had an acid lining, chemical refining of the blown 
metal did not take place, but the killing of the metal by 
heating in the “electric ” end of the furnace resulted in 
the production of particularly sound castings and ingots 
free from blow-holes. 


SOUTHERN NOTES. 


Electricity and Modern Life—Power and Lighting-- 
The Diesel Engine. 


At a meeting at Horsham Town Hall of the Public Health 
and Local Government Officers’ Association, for Sussex, 
Mr. John B. Morgan, A.M.LE.E., Electrical Engineer to 
the Horsham Urban District Council, read a paper on the 
subject of electrical supply. Electricitv. he said at the outset, 
had done veoman service in improving the conditions of 
modern life, ensuring a healthy atmosphere when used for 
lighting, power, and heating, and the fact that in its power 
applications it was often a complete solution to difficulties 
which faced the Surveyor or Sanitary Officer prompted the 
reading of that paper. A public supply of electricity was 
a good thing for any town, the fact that electricity was 
available tending to good public service. To a gathering 
of that sort the power point of view was of even more 
interest than that of light. The small capital cost, small 
ground space, low maintenance costs and high efficiency of 
electrical motors placed them in the verv front rank of 
prime movers, and this, coupled with the minimum amount 
of labour required, made them far superior to gas or oil 


engines. 
Electric Pumping Plant. 


Electrical pumping plant, such as that at Roffey, did its 
work for less than half what suction gas or any other engines 
would cost. Several motors were running in the town which 
had been running for nine years, and barely cost ls. per 
annum for oil and maintenance. Hence for such work as 
water supply, sewage pumping, sand washing for filter beds, 
tar mixing, clinker crushing, and many other applications of 
power the electrical motor offered a cheap, safe and handy 
solution of such power questions. A station to be successful 
must be (1), cheaply installed, that was as regarded the lay 
out, and reliable machinery as regarded continuous running, 
and economical machinery so as to keep running costs low ; 
(2), it must be able to distribute its product at an economical 
price. To start with the first requirement, prime movers 
or generating plant, it was still an open question whether 
steam was not the best for a large station, but the advent 
of the Diesel oil engine had completely changed the con- 
ditions of working for small stations, and there was no doubt, 
from a financial point of view, it would pay many small 
stations to scrap their present steam plants and instal these 
engines, owing to their economv. 


The Diesel Engine. 


Another improvement which had materially affected 
generation costs was the possibility of utilising house refuse 
as fuel. This cheap power placed the steam engine in a more 
favourable position, but still it was the Diesel oil engine 
which he thought would enable them best to cope with the 
electricity supply problem for the small town. Bv this engine 
construction and running costs were verv greatly reduced, 
while the reduction of fuel costs was little short of wonderful. 
Dealing with the subject of lamps, Mr. Morgan remarked it 
had been truly said the consumer of electricity for hghting 
fixed the price he paid for it according to the lamps he used. 
The carbon filament lamps were replacéd by.the Tantalum, 
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which had twice their efficiency. Similarly the Tantalum 
lamps had been replaced by the Tungsten, which gave the 
same light as the carbon filament for about one-fourth of 
the current. This invention had enabled a good light to be 
Dar at a price within the reach of all, and consumers in 

orsham had told him that their electricity bills were 
actually less than were their previous oil bills. Many con- 
sumers had winter quarter bills averaging 10d. per week for 
the whole of their house lighting. 


The Metal Lamp. 

Not only had these lamps brought the electric light within 
the reach of all, but they had reduced the capital cost on the 
mains very considerably, and these were the very costs 
which required such careful consideration in a supply 
scheme if it were to be successful. Distribution could now 
be made to pay in almost any street. The cost of meters 
had similarly been effected. Another recent development 
tending to reduce capital costs on mains, was the use of 
aluminium instead of copper. Many small towns which 
could not afford the capital for an underground system 
could work profitably with an overhead system. Such a 
system, to be seen working at Crawley, would enable many 
small towns and villages to be served with an efficient 
electricity supply, and might be the means of reviving many 
local industries which for want of cheap power were at 
present decaying. 


SCOTTISH NOTES. 


Large Power Cranes—Electricity and the Efficiency 
of Cantilever Cranes—New Developments. 


At the annual general meeting of the Institution of 
Engineers and Shipbuilders in Scotland, which was held in 
the Rankine Hall, Glasgow, on Tuesday, April 18, an 
important paper was read by Mr. Robert Boyle, B.Sc., on 
“ Large Power Fitting-out Cranes, with special reference to 
Electric Revolving Cantilever Cranes." 

In the course of his paper, which was elucidated by 
numerous illustrations, diagrams, and tables, Mr. Boyle said 
that one of the chief features which have marked the early 
years of the 20th century is the rapid increase in the size 
and capacity of ships, and, consequently, in the appliances 
for their equipment. Newer and better cranes have become 
necessary to facilitate the handling of armour plates, masts, 
large cylindrical boilers, framing for powerful reciprocating 
engines, and guns for the armament of battleships, the 
weight of many pieces being as much as 150 tons. The 
great development of marine engineering also includes the 
manufacture of rotors and casings for large marine steam 
turbines, and other heavy pieces of machinery. A boiler 
18 ft. in diameter and 22 ft. long may weigh 120 tons, and 
a rotor 50 ft. long, about 140 tons, with casing about the 
same. Shop cranes are now in hand by British firms with a 
lifting capacity of 200 tons, so that as much of the work as 
possible may be done before leaving the shops, thus saving 
time and money. Fitting-out cranes of similar capacity are 
also required to transfer such a load to the ship itself, and 
to do it with speed, accuracy, and precision. 

It is scarcely possible, he said, to calculate where the 
question of naval activity and armaments will end, but in 
the meantime it behoves the engineer and shipbuilder to be 
well in advance with schemes for dealing with the largest 
loads. One of the new British battleships will be laid down 
early in 1911, at Portsmouth, and one at Devonport. The 
large revolving cantilever crane at Devonport has a maxi- 
mum working load of 160 tons at a radius of 95 ft., with a 
test load of 240 tons at the same radius. It is a significant 
fact that the Admiralty have at present under consideration 
tenders for a new crane of this tvpe for Portsmouth dock- 
yard, capable of lifting a working load of 240 tons at 105 ft., 
with a test load of 300 tons at the same radius, and a 
minimum clearance of 140 ft. from quay Jevel to underside 
of jib. Two floating cranes of 150 tons capacity are likewise 
under consideration. A large crane of the fixed cantilever 
type is also proposed for the new naval base at Rosyth. 

A large cantilever crane has recently been satisfactorily 
tested at the yard of the Fairfield Shipbuilding & Engincer- 
ing Company, Ltd., Govan. It was designed and erected by 
Sir Wm. Arrol & Company, Ltd., and has a maximum 
working load of 200 tons at 75 ft. radius. The tests included 
a lond of 250 tons at 75 ft. and 100 tons at 156 ft. Messrs. 


Cowans, Sheldon & Company, Ltd., have recently com- 
pleted à crane at the Imperial Japanese Navy Dockyard, 
Yokosuka, capable of dealing with a load of 200 tons at 
95 ft., and it was tested with 250 tons at the same radius. 
The Japanese naval authorities are also having erected at 
Kuré, a crane with a capacity of 200 tons at 105 ft. radius, 
to be tested with 250 tons. 

Aíter discussing with great amplitude of valuable detail 
the various types of cranes, the author said that the efficiency 
of the modern cantilever crane is largely due to the adoption 
of electric power. The introduction of the electric motor 
has made 1t & success, which steam and hydraulic power 
could never have done. The latter involves long hydraulic 
conductors and shafting at considerable expenditure, and a 
connected working of the whole machinery. The various 
units in the power system may now be quite separate and 
disconnected, and may be placed in the position of greatest. 
advantage. The work required from a motor for crane work 
is of a very intermittent nature. The controlling element is 
the ratio between the period during which power is given 
out and the period for which the motor is stationary. A 
motor is required which will work under the given conditions 
without overheating or sparking, and this determines the 
size. For the smaller types of wharf crane this ratio may be 
an average of about 1 to 8. With large cranes, however, 
the length of run is a very important consideration affecting 
the size of the machine. The period of work may be so long 
that a motor has more than time to heat up before there is 
an opportunity, however long, for it to cool down. The rise 
in temperature should not be greater than about 75? Fah. 
The rating should be based on the load factor to which the 
motors are subjected. In general, a one-hour rating will be 
found ample for motors and electromagnets for brake- 
releasing. In hoisting with a cantilever crane, from 20 to 
30 min. may be spent in continuous running before the 
motor has a period of rest, when slewing or racking would 
commence. There are, therefore, two main considerations 
in selecting a motor: (a) the maximum period of full work 
without stoppage; (b) the intermittency of the working. 
All motors, especially those used for slewing, should be 
capable of standing very heavy starting torques. 

The controllers for slewing and racking are sometimes 
made with the same number of points of control on each 
side, while those for hoisting have a larger number on the 
lifting side than on the lowering side. The regulating 
resistances may be of the grid type, or a special form such 
as Messrs. Siemens’ brick type, which is used for all except 
the main hoist motors for the 100-ton electric crane of the 
Port and Docks Board, Dublin. The operator's cabin in 
most of the British cranes is placed at the level of the drum 
girder, and between the main girders of the long arm of the 
Jib at its inner extremity. In the 150-ton crane of the 
Clydebank yard, the house is suspended underneath the 
booms. All movements of the crane and blocks, all con- 
trolling gear and brakes, should be under the control of one 
man in the operating cabin. In the Admiralty crane for 
H.M. Dockyard, Devonport, the operator's cabin is placed 
at a height of only 25 ft. above ground level within hearing 
distance, where a nearer view is obtained of the slinging 
of the load. The cabin rotates with the jib, and is canti- 
levered out from a central revolving steel latticed mast 
which 1s connected to and turns with the centre pin, which 
is rigidly attached to the jib. A simple switchboard is 
provided with an iron frame, and a double-pole switch and 
two single-pole fuses for each motor. Each motor circuit 
and all electrical devices are better safeguarded against 
short circuits and overloads by enclosed fuses or circuit 
breakers. — Electrically-controlled brakes, worked auto- 
matically by a solenoid, are usually provided on each 
motion. They are designed to hold the load should „the 
current at any time be accidentally cut off. The greatest 
care should be taken to ensure that the braking appliances 
on all motions are good, and two independent brakes at 
least should be fitted on the hoisting machinery. 

No hydraulic brake is required for the light hoist, but the 
other three are so fitted. Where high speeds are adopted, 
brakes of the solenoid type should also be provided for the 
racking and slewing mechanisms. The solenoid and band 
brakes are in reality the same brake. The arrangement is 
such that the band brake may be worked by the operator's 
foot for small loads, and by hand for large loads; or 
electrically for any load, by means of a Solenoid which causes 
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the brake to act. Brakes of the above four types have been 
fitted by Messrs. Stothert & Pitt on two cranes on the 
Clyde, and two on the Tyne, built in conjunction with Sir 
Wiliam Arrol & Company, Ltd., the designers of the 
structure, The mechanical or band brakes, which can be 
worked by the foot in the driver's cabin, are capable of 
being used for any load. The electric brakes may be used 
for any load. The hydraulic brakes are used generally for 
the heavier loads from about 80 tons upwards. Thev are out 
of connection when lifting, but come into operation the 
moment the load tries to run back. 

On a 150-ton crane constructed by the Appleby Crane & 
Transporter Company, Ltd., for the Mitsu Bishi Dockyard, 
Japan, three independent brakes were p for each 
hoisting gear; an automatic centrifugal brake connected 
to the motor spindle and released by springs ; an automatic 
mechanical brake capable of application by the load and 
release by a motor current; an electro-mechanical brake, 
applied by a weighted lever and released as in the last case: 
and, in addition, an emergency hand brake which could 
hold any load on the main gear independent of all other 
brakes, or lower at any speed. 


(To be continued.) 


GERMANY, 


The Popularisation of Electricity—Demand for New 
Cable to Brazil—Wireless Notes. 

An exhibition is now being held in the Leipzigerstrasse, 
Berlin, under the auspices of the Geschaftstelle fur Elek- 
trizitats, and much interest has been aroused. The object 
is to popularise electricity for domestic use and the exhibits 
of electric cooking and heating stoves are intended to 
demonstrate that the use of electricitv is cheaper and 
cleaner than gas. The different apparatuses are at work 
every evening from 6 to 9 p.m. Besices the domestic 
appliances there are also apparatuses for medical and com- 
mercial use. The price of admission is one penny. 


German Motor Sledges. 
The Motor Yacht Club of Berlin has now interested itself 
in motor sledges, and next winter they hope to possess 
several accumulator driven sledges. 


Lighting Quay Sheds. 

The well-known harbour lighting expert, Adolf Boje, of 
Stettin, has written an article in a German electrical paper, 
in which he recommends metallic wire lamps for the whole 
liyhting system of harbours. He gives evidence to show 
that these lamps are more economical and efficient than 
carbon filament lamps for this particular purpose. 


Germany and Brazil. 

The German paper published in Sao Paulo in Brazil calls 
attention to the difficulties due to inefficient communication 
with the Fatherland that oppress the German colony in 
Brazil. The chief difficulty is in getting news, for which the 
German exile has to depend on ancient copies of newspapers 
sometimes brought by the steamers. The daily telegrams 
of the Agence Havas and Reuter are severely edited on 
arrival at Brazil. Those unfavourable to Germany, whatever 
their nature, are cut down or suppressed altogether. Hence 
an all German cable to South America is urgently necessary, 
or at least a cable uncontrolled by South American Re- 
publican authorities. Our contemporary is quite right in 
calling attention to these abuses, but seems to be unaware 
that the Monrovia-Pernambuco cable which is now being 
laid will be in direct communication with Emden via 
Teneriffe, and that no censorship of messages arriving at 
Pernambuco will be permitted. 


Wireless News. 

German electricians are greatly interested in the plans of 
the Norwegian Government to cover the whole of the coast 
of Norway with a continuous system of wireless communica- 
tion by the German Telefunken system. 

The inauguration of the system will be of great assistance 
in the development of coal mining and other industries now 
opening up within the radius of the means of communica- 
tion. 

The Deutsche Gesellschaft fur drahtlose Telegraphie has 
booked an order for erecting wireless telegraphic stations 
on the more important islands of the Dutch East Indies. 

À new wireless company has Just been registered at Berlin. 
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Its name is the Hochfrequenz-Maschinen A.G. fur drahtlose 
Telegraphie. Its capital is 2,100,000 marks, 1,600,000 in 
6% Preference shares. This having been paid the Lorenz 
A.G. receive a certain amount, and what is left over is 
divided among the Preference (A) shareholders, and those 
fortunate enough to hold some of the 500,000 marks of B 
shares. In the possible event of liquidation the A share- 
holders first get back what they paid in, after which the B 
shareholders then get the nominal value of their investment. 
Of whatever then remains the Lorenz A.G. receive 159^, 
and the balance is divided up between the A and B share- 
holders. The object of the company is alleged to be the 
acquisition of 500,000 marks of B and 175,000 marks of A 
shares of the patents of Dr. Rudolf Goldschmidt of Darm- 
stadt for processes for generating currents of high frequencv, 


Company Affairs. 

A small company with a capital of £1,000 has been 
registered in Dusseldorf under the title of “ Beratungstelle 
fur Kraft, Licht und Fabrik-Anlagen, G.m.b.H." Theobject 
is to give impartial advice to all concerned in electrical 
projects, whether for lighting or power, to all interested, 
whether as suppliers or users of the current. The managers 
are Herren Rudolf Esch and Ludolf Plass. 

The Gesellschaft fur Elektrische Unteruchmungen, Berlin, 
is paying a 995 dividend for 1910, as against 8°% for 1909. 
The net profit was 4,913,565 marks, of which 205,133 marks 
are carried over to 1911 account. 

The C. Lorenz A.G. Berlin pays a 20% dividend for 1910. 

The net profit of the Heddernheimer Kupferwerk und 
Suddeutsche Kabelwerke A.G., Frankfort am Main, was 
153,911 marks for 1910 (868,992 for 1909). The directors 
will, however, recommend the annual meeting on May 9 to 
approve a 7%, dividend, the same as for the previous year. 

The following table shows the comparative resulta for 
1909 and 1910 of the Grosse Leipziger Strassenbahn. All 
the figures are in marks: 


1909. 1910. 
Share capital .. 12,000,000 .. 12,000,000 
Debentures.. 8,870,000 .. | 8,681,600 
Takings 6,473,555 .. 6,734,091 
Expenses 4,975,412 .. 5,344,545 
Net profit 1.498.143 .. 1,389,546 
Carry over .. 43,228 .. 33,729 
“UNION” DIRECT CURRENT DYNAMOS. 


List No. 1020 of the Union Electric Company, Ltd., of 
Park-street, Southwark, London, S.E., illustrates a range 
of direct current dynamos in all sizes up to 40 h.p., ranging 
in output from 4 kw. to 35 kw., and in price from £6 5s. to 
£85, and for voltages ranging from 110 to 320. The inagnet 
frame of the “ Union" dynamo is cast in one piece from 
fine quality steel having a high permeability and the 
laminated pole pieces are provided with shaped and graded 
pole shoes. The field coils are form wound of highest conduct- 
ivity insulated copper wire by improved methods ensuring a 
compact and durable coil. The armature is of the slotted 
drum type, the core being built up of thin laminations of 
special iron insulated with paper, and ventilated in accord- 
ance with the most modern practice. The cores are by an 
improved process cons raged to accurately fit the coils and 
at the same time reduce eddy currents. The armature 
coils are form wound, of highest conductivity insulated 
wire, by means of an automatic machine. The core slots 
are lined with a special laver of insulation to receive the 
coils, which, when in place, are secured by bands of tinned 
steel wire, insulated from the winding. The complete 
armature is carefully balanced to run perfectly true. 
The commutator is built up of hard drawn copper segments 
of ample wearing depth and mica-insulated, while the 
brush gear is of such design that the pressure of the carbon 
brushes is constant and needs no further attention after 
the first adjustment. 


Messrs. Wright and Wood, Ltd., of Century works, 
Halifax, have appointed Messrs. Berry, Skinner & Com- 
pany, of 78, Upper Thames-street, E.C., and also Mr. 
Bertram T. Dale, of 18, Bigg Market, Newcastle-on-Tyne, 
as their sole agents for London and district and the north 
east coast respectively, for their continuous and alternating 
current motors and dynamos, motor generators; con- 
verters, and other specialities. 
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Business Notes and News. 


LIGHTING AND GENERAL. 
HOME. 

ALDERSHOT.—The District Council has decided to make 
application for sanction to borrow £2,500 for extensions to the 
electricity plant, and also to renew the batteries at a cost, approxi- 
mately, of £350. 

ASHTON-UNDER-LYNE.—At a meeting of the Council on a 
report of the Electricity Committee, it was resolved to proceed 
at once with the erection of new buildings and erection of plant. 
Some months ago, the permis: ion of the Local Government Board 
was received for the borrowing of £30,000 for extensions at the 
works. Of late many applications for current have been received 
both for lighting and power purposes. As regards current for 
motive power it is stated that several large business firms would 
establish works in the town if current could be provided at a 
cheap rate. The Electricity Committee decided to make a bid 
for such custom, and when the works have been entirely re- 
modelled they will be amongst the most up-to-date in the country. 
The existing plant is not capable of dealing with the applications 
for current which have already been made. 

BanNsLEY.— The Council has unanimously approved the 
plans put forward by the Electricity Committee and the Borough 
Electrical Engineer involving an expenditure of £16.100 on 
extensions to plant and other developments. A sum of £8,300 
is needed for a new turbo-generator, cooling tower, water-tube 
boiler, etc., £6,700 for new mains and services, and £1,100 for 
lamp columns and fittings. Since the undertaking was begun in 
1895 the capital expenditure has been £25,000. From that date 
to 1905 the increase in revenue was from £3,665 to £9,675, 
and from 1905 it rose from £9,675 to £12,705, the falling off 
in the ratio of increase being due to the introduction of the 
metal filament lamp. New consumers’ business is coming in 
at a rapid rate, and revenue is again increasing. During last 
winter there was an increase of nearly 100 kw. in the demand. 
All the streets of the town are in future to be lit by electricity 
with 100 c.p. lamps, as compared with the present seven or eight 
c.p. gas-burner. This will mean an extra 55 kw. with 38°% load 
factor. Since the winter's load three more Picture Palaces had 
become consumers, requiring 40 kw. All the above applications, 
together with the average number of new consumers, will be 
additional load to be met next winter. 

BnisTOL.— The capacious vaults, many centuries old, which 
extend beneath the Exchange building in Corn-street, have been 
converted into brilliantly illuminated electric show rooms by 
the Electricity Department of the Corporation. Therein are 
displayed a striking variety of fittings and accessories, including 
lamps, brackets, pendants, shades, radiators and convectors, 
electric cookers, kettles, flatirons, vacuum cleaners, fans, etc. 
A large range of dynamos and small motors is also shown, and 
electrical ozone generators keep the air fresh and sweet. 

BURNLEY.—AS a result of the successful year ended March 31, 
the following reductions have been made in the Council's charges 
for electricity as from April 1: Traction from 1:25d. to 1:20d. 
per B.T.U. nett ; lighting from 3}d. to 3d. per B.T.U. less 59$ 
discount for cash within 21 days? flat rate Coronation illumina- 
tions 14d. per B.T.U. 

CHELTENHAM.—At a meeting of the Council the Electrical 
Engineer submitted a statement of the cost of installing metallic 
filament lamps in Prestbury-road and London-road, as compared 
with the present gas lighting. The total annual cost of electric 
lighting would be £41 as against £42 10s. for gas, but the number 
of lamps would be increased from 17 to 23. The scheme was 
approved. Applications for supply to houses in Sandford Mill- 
road had been received, five tenants being willing to take a supply 
at once. The cost of the necessary extension is £48. The Elec- 
trical Engineer reported that it would be necessary to lay a high 
pressure main from Pittville-gates to the Borough boundary at a 
cost of £210. From the boundary a high pressure main would be 
continued to a feeder pillar at a cost of £22. Low pressure 
distributing mains along Prestbury-road and the new road on 
the estate would cost an additional £84. One owner ón the estate 
was willing to wire six houses and another owner eight houses 
immediately. There were already 30 houses built on the estate. 
These proposals were also adopted, and it was decided to accept 
the tender of the Phenix Dynamo Manufacturing Company for 
the supply of à motor generator for £537 105. 

EaLING.—Àt a meeting of the Council, the Town Clerk reported 
that since the date of the inquiry by the Local Government Board 
Inspector, he had received a letter from him respecting the 
application of the Council for sanction to a loan of £5.000 for 
prospective expenditure on meters, and pointing out that on 
April 1, 1910, there waa an excess expenditure of £159 18s. 5d. 
over and above the previous sanction of £4.200 sanctioned in 
April. 1906, for meters, and asking whether, if the Local Govern- 
ment. Board were prepared to grant a loan for this amount, plus 
the amount expended on loans for the year ending March 31, 1911 
(thus bringing the sanction up to £1,000), the Council would 
withdraw their application as regards the balance of £4,000, so 
that in future all charges for meters should be defrayed out of 


revenue. The Chairman of the Electricity Comm ttee had 
strongly urged the committee not to recommend the Council to 
accede to the request of the Inspector, and pointed out that in 
about four or five years time further generating plant would have 
to be provided, and that it would be necessary to retain and 
augment the reserve fund in order that the greater part thereof 
might be utilised for that purpose. The committee recommended 
that & reply be sent to the Inspector, stating that the Council 
regretted they were unable to adopt his suggestion, being of 
opinion that it was most desirable that the cost for meters should 
not be defrayed out of revenue or out of the reserve fund, which 
the Council were anxious to retain for the purchase of new 
machinery, for replacements, and for the additional machinery 
likely to be required. Alderman Peal (chairman of the Electricity 
Committee) said that at present the capacity of the plant at the 
station was 2,680 kw. It was required that the generating plant 
should be sufficient to generate up to the maximum load with the 
largest unit out of action. The next alteration they had to make 
at the station would be to scrap two of the oldest generators, of 
120 kw. each. In the space occupied by these two engines they 
could put a modern engine capable of generating 2,000 kw. They 
would have to enlarge their switchboard gallery, and put in a 
new switchboard ; they would have to alter their water-cooling 
tower and softening plant, and various other alterations would 
have to be made. The report of the committee was adopted. 

FINcHLEY.—The application of the District Council to borrow 
a sum of £15,410 for extensions to the electric light undertaking 
has been sanctioned by the Local Government Board and various 
tenders are shortly to be called for. 

GILLINGHAM.—The Engineer reported to the Electric Light 
Committee that the equivalent of 574 eight c.p. % 17,215 watts 
had been connected with the mains, and the equivalent of 20 
eight c.p. 44 50 watts had been disconnected since the last 
meeting of the committee, making a total of 35,013, equivalent 
in 30 watt lamps with 708 consumers connected. 


HasLiNGDEN.—AÀ Local Government Board inquiry has been 
held by Mr. H. R. Hooper in respect of the application of the 
Corporation to borrow £8,750 for distributing and supplying 
electricity. It is proposed that current be taken from Accrington 
Corporation under a seven years' agreement, and the amount 
for which sanction is sought is made up as follows: Prinny 
Hill sub-station, £850 (switchboard and connection); extra 
high teasion cables, £2,961; low tension cables, £2,274; street 
lighting, £150; provisional sums, services to consumers, £600 ; 
motor for hire, £1,000; cable extensions as and when required, 
£912. Part of the refuse destructor building is to be used as the 
electricity sub-station. Mains are to be laid and a supply of 
current furnished over part of the compulsory supply area in 
the first instance. The agreement under which Accrington are 
supplying Haslingden with current, cars and men for the tram- 
way service in Haslingden terminates in December, 1912, and 
the trams will then be supplied with current from the Haslingden 
sub-station. The difference in the cost of the current would 
represent a saving to Haslingden of £150 to £200 a year, the 
tramway supply representing £1,100 a year, and this is expected 
to convert a loss on the electricity supply scheme into a small 
profit. 

Hornsey.—The Borough Electrical Engineer reported to the 
Electricity Supply Committee that the provision of an additional 
boiler was necessary to cope with the next winter's demand for 
current, and he advised that arrangements should now be made 
for a boiler capable of evaporating 12,000 Ibs. of water per hour 
at a cost, together with extension of pipes, floor plating, valves, 
steel flues, ladders, steel bunkers, extension of the Temperley 
transporter, and one feed pump, of £3,550. The committee 
added: Further extensions of buildings may be required with a 
view to the installation of additional plant during the summer of 
next year, and the esti mated cost of these extensions of buildings 
is £5,450. They accordingly recommended that the provision of 
the boiler, etc., should be at once put in hand, and that the 
necessary specifications and plans for all the work should be 
prepared, and that application should be made to the Local 
Government. Board for sanction to a loan of £9,600. The report 
was approved. 

LtANDUDNO.—The Electricity Department of the Council is 
extending the cable to the Happy Valley on the Great Orme in 
order that electric light may replace gas lighting permanently as 
well as in connection with the Coronation illuminations there, 
which are to be on an extensive scale. 

Reppitcu.—At a meeting of the Electric Supply Committee 
it was reported that during March applications had been received 
for the equivalent of 56 eight c.p. lamps and two h.p. in motors, 
being an increase during the month of 126 eight c.p. lamps and a 
total demand for 46.100 eight c.p. lamps, an increase in the 
demand during the year of 4,905 eight c.p. lamps, as against 
3.863. During the four weeks the number of units ger erated was 
94,173, as against 81,793 for the corresponding four weeks of 
1910, being an increase in the output of 12,380 units. 
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SouTHEND.—During the past financial year the Corporation's 
electric light and power undertaking yielded a profit of £6,000 
and the electric tramways £1,000. 

SouTH SHIELDS.—The scheme for the extension of the Council's 
electricity plant, already noted in this column, has been amended, 
the new scheme providing for a 1,500 kw. capacity turbine 
coupled direct to a 1,000 D.C. generator and a 1,100 A.C. genera- 
tor, £8,350 ; pipe work, £200 ; switchboard, £200 ; foundations, 
£250; motor-driven circulating pump, pipe work and founda- 
tions, etc., £600; total, £9,600; contingencies, £480; total 
£10,080. In order that this plant may be installed, it will be, 
necessary to remove two 100 kw. reciprocating sets for alternating 
current, but tne scheme will obviate the necessitv of extending 
the buildings. lt was decided that application be made to the 
Local Government Board for sanction to the borrowing by the 
Council of tne surn of £7,580, the balance of the cost of the scheme, 
£2,500, being taken out of the Reserve fund, and the Electrical 
Engineer (Mr. Cawthra), was instructed to prepare plans and 
specifications for carrving out the scheme, and obtain tenders. 

SouTHWARK.—The Borough Council has decided to erect from 
20 to 25 lamps along the pavement in Southwark Park-road, 
between Monnow-road and St. James'-road, at £5 10s. per annum 
per post. The cost of providing 20 arc lamp- posts, ete., is £265, 
while the annual income from 20 lamps at £5 10s. will be £110. 
The annual cost of carbons and maintenance is estimated at 
£25 108.; the maximum number of units to be consumed is 
estimated at 7,020 per annum, whicn, taken at 2d. per unit, 
means £58 6s. 8d. ; therefore there will be a balance of £26 3s. 4d. 
per annum for interest on and replacement of capital. 

STOoCKTON-ON-TEES.—At a special meeting of the Council, 
the Electricity Committee reported that Messrs. Head, Wright- 
son, & Company had been informed that the Corporation offered 
to supply the Stockton Forge with electricity, for a period of 
five years, at the price of eleven-sixteenths of à penny per unit 
for the first two years, and at five-eights of à penny per unit 
for the remaining three years, with a minimum of £500 per 
annum. The five years' agreement was a sine qua non, seeing 
that the Corporation's continuing to supply the firm entailed 
an expenditure of £5,000. The firm had replied to the effect 
that they accepted the terms provided that if they required, 
later on, more than the amount of current named in the existing 
agreement, namely, 200 kw., the Corporation would increase 
the capacity of the mains without additional expense to them. 
The Committee recommended that the Council do not agree 
to the latter proviso, but that they increase the amount of 
electricity to be supplied under the proposed agreement from 
200 to 250 kw. The recommendation was agreed to and it was 
stated that the proposed extension of the plant, on which £3,700 
is to be spent this year, would reduce the cost of production by 
18°. . 

STOURPORT.—In reply to the Local Government Board, the 
Urban District Council has intimated that it is not desired that 
the Electric Lighting Order obtaired in 1906 shall be revoked for 
& period of 12 months. In the meantime, negotiations are in 
progress with the Kidderminster Electric Light Company to 
supply the district with current transmitted by overhead mains. 

WaRRINGTON.—At a meeting of the Council, Alderman 
Smethurst, chairman of the Electricity Committee, replving to 
criticisms put forward by Alderman Pierpoint, of the Gas Com- 
mittee, said it was stated 12 months ago that there was a loss at 
the electricity works, but when the balance sheet came out it 
was found that there was a benefit to the town of £2,000. "This 
poar the tramways were giving £2,000 and electricity £500 (hear, 

ear). Altogether during the five or six years he had been chair- 
man of the committee they had had from the electricity works 
and the tramways about £6,090, and yet it was said they were 
working at a loss! They had a reserve fund of £8,000; they 
would have had £10,000 but for the back reckonings, etc. 


`a 


TRACTION. 
HOME. 


WOLVERHAMPTON. —The Tramways Committee of the Cor- 
poration have allocated a sum equivalent to a lid. rate towards 
the Borough fund out of the protits of last year, after allowing 
for the usual sums for Renewals and Reserve fund. The Wolver- 
hampton tramways are operated on the Lorain surface contact 
system, and this result atfords a very strong refutation of the 
statement that surface coatact systeins cannot be made to pay, 


Messrs. G. M. Boddy & Company, of 15, Gray's Inn-road, 
London, W.C., announce important reductions in the price 
of their high-power metal filament lamps. It is worthy of 
note that in the course of their long association with the 
electric lamp industry, which now, we believe, extends over 
some 16 or 17 years, Messrs. Boddy & Company have always 
been among the first firms in the trade to make announce- 
ments with regard to new developments in the manufacture 
of these lamps and also in respect of reductions in price. 
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COMPANY MEETINGS AND REPORTS. 


TYNEMOUTH ELECTRIC TRACTION. 

Mr. H. S. Day, presiding at the 21st general meeting of 
the Tynemouth and District Electric Traction Company, 
Ltd., said that the total revenue for the year amounted to 
£13,723, an increase of £705, and there was an available 
balance of £5,068. Notwithstanding the strike in the ship- 
building industry and the dislocation of the workmen’s 
tratlic, the result on the vear’s working showed considerable 
improvement as compared with 1909, and the directors felt 
gratified to think that thev were able to recommend a 
dividend of 1?7, more than that declared in 1909. 


The report of the Kidderminster and District. Electric 
Lighting & Traction Company, Ltd., shows that gross 
receipts, including dividend on shares held in the Kidder- 
minster & Stourport Electric Tramway Company, amounted 
to £9,599, which, with the sum of £87 brought forward, 
makes a total of £9,686, compared with £9,252. After 
deducting all expenses, there remains an available balance 
of £4,222, out of which, after making provision for depre- 
ciation and renewals, Debenture and loan redemption 
reserve, and dividend on Cumulative Preference shares, it is 
proposed to pay a dividend of 2194 and carry forward £122. 


DUDLEY AND DISTRICT TRACTION. 

Mr. S. R. Blundstone, presiding at the annual general 
meeting of the Dudley, Stourbridge and District Electric 
Traction Company, Ltd., said the account for the vear 
showed disappointing results, there being no profit available 
out of which to pay a dividend on the ordinary shares. The 
reasons for the falling oft in the companv's profits were the 
adverse conditions that prevailed throughout the vear, 
partly due to the unpopularity of the new system of fares, 
and partly to the fact of the purchase of the Kinver Light 
Railway and to the payment to the Birmingham and Midland 
Tramways, Ltd., of £59,000. 


FOLKESTONE ELECTRIC SUPPLY. 

At the annual meeting of the Folkestone Electric Supplv 
Company, Alderman Spurgen said the report for the year 
was highly satisfactory, there being an increase in the gross 
receipts of £2,211, with an increased cost of working of 
£855, due to larger consumption of coal and its increased 
cost. The sum available for dividend was £8,949, an Increase 
of £1,358 on the previous year. The directors proposed to 
pav a dividend at the rate of 8°% for the half-year, making, 
with 495 for the first half, 6*5 for the year. 


WILLANS AND ROBINSON. 

Mr. J. C. Peache, presiding at the ordinary general 
meeting of Willans & Robinson. Ltd.. said he was sorry the 
accounts again showed an adverse balance, owing to the 
deplorable condition of the electrical trade during the last 
two years or more. There had been the keenest competition 
and prices had dropped to a ruinous extent. Compared with 
the prices obtainable for turbine plant three years ago the 
price obtainable to-day showed a drop of about 30°), and 
on the other hand there had been a considerable rise in tlie 
rates of wages during the same period. The electrical 
industry in this country had also during the last vear or 
two suffered severely from unrestricted or even “ bounty- 
fed Continental competition.” Although the situation was 
one to cause anxiety, yet it was by no means a hopeless one. 
There was a balance of investments unsold. There was a 
cash balance at the bank and there had at no time been an 
overdraft. The shops were fairly well supplied with orders, 
and although these orders had had to be taken on a low 
scale of prices vet the returns to be made on that work, if 
not vielding an actual profit, would be sufficient to provide 
for the carrving on of the business. The possibility of 
amalgamation with arother concern had been spoken of at 
previous meetings. Serious negotiations were now in pro- 
gress, and these might mature into a definite proposition. 
Should that be so, and provided the terms obtainable were 
such as the directors could recommend for acceptance, 
meetings of the debenture and shareholders would be called 
and the scheme would be submitted for their ratification. 
Mr. F. R. Davenport (the new managing director) said that 
the company was now at work building the largest land 
turbine plant so far ordered in this country, The report and 
accounts were adopted. 
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Electrical Contractors’ Section. 
Contracts Open and Accepted, and Business Prospects. 


MO TIO. 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 189, Fleot Street, London, E.C. 


CONTRACTS. 


Da) 


MANUFACTURERS ONLY. 


T O 

The Commissioners of His Majesty's Works and Public 
Buildings are prepared to receive Tenders for the supply 
of OPAL LAMP SHADES during a period of Three Years 
from June 1, 1911. 

Forms of Tender, Conditions of Contract and all par- 
ticulars may be obtained on application to the Storekeeper, 
H.M. Office of Works' Stores, 12, Lambeth Palace-road, 
London, S.E. : 

Specimens of the articles for which Tenders are invited 
may be seen at H.M. Office of Works’ Engineers’ Stores, 20, 
Newington Butts, London, S.E. 

The Commissioners do not bind themselves to accept 
the lowest or any Tender. 

Tenders must be delivered before 11 a.m., on Wednesday, 
May 10, 1911, addressed to THE SecreTARY, H.M. Office of 
Works, etc., Storey’s Gate, London, S.W., and endorsed, 
“ Tender for Opal Lamp Shades." 

H.M. Office of Works, etc. 


April 13, 1911. 


T 0 

The Commissioners of His Majesty's Works and Public 
Buildings are prepared to receive Tenders for the supply 
of ELECTRIC GAS TORCHES during a period of One 
Year from June 1, 1911. 

Forms of Tender, Conditions of Contract, and all par- 
ticulars may be obtained on application to the Storekeeper, 
H.M. Office of Works' Stores, 12, Lambeth Palace-road, 
London; S.E. 

Sealed specimens of the articles for which Tenders are 
invited may be seen at H.M. Office of Works’ Engineers’ 
Stores, 20, Newington Butts, London, S.E. 

The Commissioners do not bind themselves to accept the 
lowest or any Tender. 

Tenders must be delivered before 11 a.m., on Friday, 
May 5, 1911, addressed to THE Secretary, H.M. Office of 
Works, etc., Storey's Gate, London, S.W., and endorsed, 
“ Tender for Electric Gas Torches.” 

H.M. Office of Works, etc. 


MANUFACTURERS 


April 13, 1911. 


i 


The Commissioners of His Majesty’s Works and Public 
Buildings are prepared to receive Tenders for the supply 
of CARBON and METAL FILAMENT LAMPS, for a 
period of One Year, from Mav 1, 1911. 

Forms of Tender, Conditions of Contract and all par- 
ticulars may be obtained on application to the Storekeeper, 
M Office of Works’ Stores, 12, Lambeth Palace-road, 

$. l 

The Commissioners do not bind themselves to accept 
the lowest or any tender. 

Tenders must be delivered before 11 am.. on Friday, 
April 28, 1911, addressed to The Secretary, H.M. Office of 
Works, ete., Storey's Gate, London, S.W., and endorsed 
‘Tender for Carbon and Metal Filament Lamps.” 

H.M. Office of Works, etc. 


MANUFACTURERS ONLY. 


April 18, 1911. 


ONLY. 


CONTRACTS OPEN. 
HOME. 


BnisToL.— The Electrical Committee of the City and County 
invite tenders for the purchase of sundry plant and material, 
engines, alternators, motors, pumps, storage battery, arc lampe, 
etc. See official notice. Particulars from Mr. H. Faraday Proctor, 
M.Inst.C.E,, M.LE.E. April 24. 

DEnBY.—The Electricity Department of the Borough Council 
invites tenders for the supply of inverted rotary converters, 
e.h.t. cables and switchgear. Particulars from Borough Elec- 
trical Engineer. 

Ecuam.—The Egham and District Electric Light Company, 
Ltd., invite tenders for the supply of two high-speed Diesel oil 
engines coupled to two 100 kw. single-phase alternators, with 
direct-coupled exciters, piping, tanks and accessories; onc 
4 ton overhead traveller ; main high-tension switchboard. 
Particulars from the Secretary, Egham and District Electric 
Light Company, Ltd., 50, Cannon-street, E.C. Date April 24. 

LASGOW.—The Tramways Department of the Corporation 
invite tenders for the supply and erection of a steam turbo- 
alternator and condensing plant. Particulars, Mr. J. Dalrymple, 
General Manager, 46, Bath-street. April 24. 

Giascow.—The Parish Council and Lunacy District Board 
invite tenders for the supply for 12 months from May 16, of, 
inter alia, electric lamps, electric fittings, and bell furnishings. 
Particulars from Mr. J. R. Motion, Inspector and Clerk, 266. 
George-street. April 2-4. 

HonNsEv.—The Town Council invite tenders for the supply 
and erection of flame arc lamps ard certain alterations, etc. 
Particulars from the Borcugh Electrical Engineer. April 24. 

Lonpon.—The Committee of the Electrical Exhibition. 
Olympia, 1911, invite tenders for use of meters, direct and alter- . 
nating, and interlocked iron-clad fuse switches, etc. Particulars 
from Mr. F. B. O. Hawes. Secretary, Executive Committee, 
Balfour House, Finsbury-pavement, E.C. 

LuTON.—The Corporation invite tenders for the supply of 
turbine generators, condersirg plant and cooling tower. Par- 
ticulars from Mr. W. H. Cooke, Borough Electrical Engineer. 
April 24. 

Mocion Thi Urban District Council invite teaders for 
the supply and erection of electrically driven centrifugal o7 
turbine pump and motor axd fittings. Particulars, £2 2s., from 
Mr. E. Gill, Engineer ard Surveyor. April 29. 

SALFORD.— The Corpora:ion invite tenders for irstalling firc 
and police alarm boxes and switchboard for the same. Par- 
ticulars from the Chief Constable, Town Hall. April 24. 

SwANSEA.— The Corporation invite tenders for the supply of 
2,000 brass condenser tukes for tbe Electricity Department. 
Particulars from Mr. C. A. Prusman, Electrica] Engineer. 
April 24. 

WaLTHAMSTOW.— The Urban District Council invite tenders 
for the supply of two-panel switchboard extension and also 
cooling tower. Particulars from Mr. G. R. Spurr, Electricity 
Works. April 28. 

OVERSEAS. 

AvsTRALIA.— Tenders will be received (1) by the Deputy 
Postmaster-General, Melbourne, up to May 23, for the supply 
of telegraph and telephone material (Schedule No. 486), and (2) 
by the Deputy Postmaster-General, Sydney, up to June 7, for 
the supply of 2 nauts (4,052 yards) of submarine telephone cable 
(Schedule No. 77). A deposit of 5% on the first £1,000, and of 
2195 on the amount above that sum, will be required with each 
tender. Local representation is necessary. For copies of the 
specifications and forms of tender, application should be made 
to the High Commissioner in London for the Commonwealth of 
Australia, 72, Victoria-Rtreet, S.W., where also preliminary 
deposits may be paid. 

AUSTRIA - HUNGARY. — The “ Oesterreichischer Zentral- 
Anzeiger ” notifies that tenders will be received by the “ Director 
des Städtischen Elektricitätswerkes,” Nagyvárad, for the supply 
of one 1,800 h.p. steam turbine ; one tri-phase generator having 
3,000 volt tension, including condenser, the necessary conducting 
material and switchboard ; and also two steam boilers, etc. 
Tenders must be accompanied by a deposit of 59$. For the 


above purposes the municipal authorities have earmarked a sum 
of 410,000 kronen (£17,000). April 29. 
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VakNA (BULGARIA).—With reference to the call for tenders 
for the installation of electric light at Varna, H.M. Vice-Consul 
at that place (Mr. H. C. Verables) telegraphs that the date for 
receipt of tenders has been postponed to May 5 18. 0 Tenders 
will be opened at the ©“ Burgermeisteramt der Stadt. Varna," 
Varna. A French translation of the conditions of tender may be 
seen by British contractors and makers of electrical material at 
the Commercial Intelliver:ce Branch of the Board of Trade, 73, 
Basinghall-street, London, E.C. 


TENDERS ACCEPTED. 
HOME. 

ACCRINGTON.—Storage battery for Corporation Electricity 
Works: Chloride Electrical Company, Ltd , £1,704, less £160 
for lead in old battery; electric lighting of tramway shed : 
Messrs. Stephenson & Son. 

ATHERTON. — 3,668 yards of cable, 3,668 yards of earthenware 
troughing, four section boxes, 22 tons refined Trinidad bitumen 
for Corporation’s Electricity Department : Callender’s Cable 
and Construction Company, Ltd. 

Bannow.- Electricity supplies for the Corporation : Copper 
wire, Messrs. T. Bolton & Sons; tumbler switches, lampholders, 
Messrs. H. A. Jackson & Company ; tin-lead fuse wire, lead 
wire and solder, Messrs. Ward & Goldstone ; carbons, Messrs. W. 
Geipel & Company ; arc lamps, globes and shades, City Glass 
Company ; joint-boxes, British Insulated and Helsby Cables, 
Ltd. ; electricity meters, Messrs. Chamberlain & Hookham, 
Ltd.; electrolytic Midget meters, Reason Manufacturing Com- 
pany; Tantalum and metallic filament lamps, Messrs. Drake 
& Gorham ; carbon filament lamps, Brush Electrical Engineering 
‘ompany, Ltd. ; pavement frames and covers, W. T. Henley's 
Telegraph Works Company ; steel conduit, Simplex Conduits, 
Ltd. ; brass saddles and pins, General Electric Company, Ltd. 

Barrow.—Supply of Chamberlain and Hookham meters for 
12 months for Electricity Department of the Council, Messrs. 
Venner & Company, Old Queen-street, Westminster. 

Be.rast.—Chamberlain and Hookham electricity meters for 
the Corporation for the current year, Messrs. Venner & Company, 
Westminster. 

Bricuton.---300 kw. three-phase motor generator for the 
Corporation: Phoenix Dynamo Manufacturing Company, Ltd., 
£1,000. 

BURNLEY.—1,500 kw. turbine plant for Council's Elec- 
tricity Department : British Westinghouse Electric and Manu- 
facturing Company, Ltd., £6,433. 
ical supplies for Council's Electricity 
Department : Prepayment meters and mercury type ordinary 
meters, Messrs, Venner, Ltd.; fuse boxes, Messrs, Lucy & 
Company. 

Derby.-- Seventeen $ h.p. motors for Town Council: 
British Westinghouse Company, Ltd., £89. 

EASTBOURNE.— Meter supply for current year for Council's 
Electricity Department: The British Thomson-lHouston. Com- 
pany, Ltd. 

GLOUCESTER.— Electrical. plant. for City Council : 
turbo-generator, Messrs. Willans & Robinson, Ltd., £3,498 ; 
motor generator, the Phenix Dynamo Company, Ltd., £304 ; 
switchgear, the British Westinghouse Company, Lta., £138. 

H AMMERSMITH.— Electrical plant for the Borough Council : 


The 


Steam 


British Electric Transformer Company, two 100 kw. trans- 
formers, £179, two 200 kw. transformers, £298 ; Spagnoletti, 
Ltd., 24 panels of sub-station switchgear, £269; Universal 


Electric Manufacturing Company, Ltd., supply of fittings for 
conversion of arc lamps into metallic filament lamps, £25, 185 
sets tinned copper joint box connections, £18 15s., 17 C. 1. feeder 
pillars with switches and fuses, £86 15s. 


KenpaL.—Underground feeder for electricity department of ` 


the Council, British 
£939 12s. 9d. 
LIVERPOOL.—-Two 500 kw. motor generators for City Council's 
power station at Lister Drive: British. Westinghouse Electric 
and Manufacturing Companv, Ltd. 
Loxpox.— Electric lighting of Piccadilly 
City Council for Coronation period : 
Company, £1,200. 
Loxpon.— Motor for ice-making plant for Camberwell Board 
of Guardians: Messrs. Crompton & Company, Ltd., £34 10s. 
Loxpon.—The London County Council has accepted the 
following tenders for annual supplies in connection. with the 
Tramways Department :— Electrical equipment (motor. and 
generator) spares, British Westinghouse Electric & Manufac- 
turing Company, Dick Kerr & Company, Dyer & Young, £265 10s. ; 
electrical. equipment (switchgear including controller, circuit 
breaker, switchboard and other switch, ete., details and magnetic 
break) spares, Brecknell, Munro & Rogers, Ltd., £101 13s. lod., 
Dick Kerr & Company, Ltd., British Westinghouse Electric & 
Manufacturing Company: contact fingers and parts, segments, 
ete., Dyer & Young, £206 3s. 60. ; T. Bolton & Sons, Ltd., 
£35 4s. 6. ; E. Showell & Sons, Ltd., £273 5s. 0d. ; British 
Westinghouse Electric & Manufacturing Company, Ltd., £35 123; 
Dick Kerr & Company, Ltd. ; pressed brass and steel articles, 
British Westinghouse Electrie & Manufacturing Company, Ltd. ; 


Insulated and Helsby Cables, Ltd., 


for Westminster 
Messrs. Speedy, Eynon & 


. Ig1f. 
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motor and generator brushes, Le Carbone, Sloan Electrical 
Company, Ltd, Wm. Geipel & Company, Morgan Crucible 
Company, Ltd. ; clectrie cable, fuse wire ard cotton-covered 
Copper wire, Liverpool Electric Cable Company, £080. 18s, ; 
London Electric Wire Company, and Smiths, Lul.. £676 lUs. ; 
Midland Electric Wire Company, Ltd., £209 2s.; British insu- 
lated & Helsby Cables, Ltd., from £2 342 10s, to £3,230 10s. ; 
electric cable, high and low tension, Western Electric Company, 
Ltd., £1.754 178. 3d. ; W. T. Henleys: Pelegraph Works Company, 
Ltd., £406 12s. 4d. ; copper bonds, Forest City Electric Company, 
£90; moulded insulated materials (other than rubber), British 
Westinghouse Electric & Manufacturing Company, Ltd., £08 35. ; 
Crvstalate Manufacturing Company, Ltd., £84;  Ebonestos 
Manufacturing Company, Ltd., British. Isola & Micanite Com- 


pany, £123 63. ; fibre articles, J. Buras, Lid., £6 Is. 1d. ; British 
Westinghouse Electric & Manufacturing Company, Ltd., £5 65. ; 


Arthur Cort & Company, £13 17s. 3; mica articles, Geo. Schultz & 
Company, £33 48. 3d. ; D. Jaroslaw, £23 Is. od. ; baking and air- 
drying insulating material, Pinchin, Johnsoa & Company, Ltd., 
£348 15s. ;. finishing insulating material for electrical purposes, 
Maritime & General Improvements Company, Ltd., £112 10s. ; 
iron and steel forgings, United Electric Car Company, Ltd., 
Woodall & Company, Deptford Engineering Company, Bayliss, 
Jones & Bavliss, Ltd., Wilkes, Ltd., Hunter & English, Ltd., 
Warren & Sons, Hurst, Nelson & Company, Ltd., Brush Elec- 
trical Engineering Company, Eastwood Swingler & Company, 
Chas. Bunn, Ltd. 

Loxpox.— Rewinding motor geaerator at London County 
Council Clapham sub-station: Messrs. Dick Kerr & Company, 
Ltd., £400. — 

PENISTONE.-— Electrically driven pumping plant for Urban 
District Council : Messrs, Chapman & Sons, £309. 

RornERHAM.-— H.T. plant for Council's Electricity and Tram- 
ways Department: British Westinghouse Electric and Manu- 
facturing Company, Ltd. 

Ruopy.—Cables for extensions of electricity supply for Urban 
District Council: W. T. Henley's Telegraph Works, Ltd. 

STEPNEY.—Nine panels for Limehouse electricity station and 
Wapping sub-atation : Messrs. Reyrolle & Company, Ltd., £125 
each. 

STOKE-ON-TRENT.—Turbine, alternator and condensing plant 
for County Borough's Electricity Works: Messrs. J. Howden 
& Company, Ltd., Glasgow, £8,005, 

Wesr HangTLEPOOL.— Electricity meters for Corporation’s 
Electricity Department, 5 amp. and 2) amp. meters: Messrs. 
Bastian Meter Company, Ltd. 

Yonk.— Electricity plant for the City Council: The British 
Thomson-Houston Company, Ltd., Rugby, 1.000 kw. turbo- 
alternator converters and switchgear, £7,401 ; Messrs. Babcock & 
Wilcox, Ltd., water tube boiler, automatic stoker, and pipe-work, 
£2,080, 


OPENINGS FOR TRADE, 
Plant, Wiring, Fittings, Accessories, etc. 


Accrington: Extensions to Electricity Works, to cost £4,500 
(Approx. ). 

Berwick : 

Bolton : 


High School for Education Committee. 
New bloek of hospital buildings for Board of 


Guardians. 
Cancerbury : New Elementary School for Education Com- 
mittee. 


Castleton: New School for Rochdale Education Committee, 
to cost £5,000 (approx.). 

Chesham: New School for Bucks Education Committee. 

Croydon: New Secondary School for Education Committee. 

Derby: Additional plant for Council's generating station, to 
cost £6,000 (approx.). 

Eccles: Extensions to Council's Electricity Plant, to cost 
£800 (approx.). 

Hampstead: New Public Baths, for Borough Council. 

Heretord : New Girls’ School for Education Committee, to 
cost £3,200) (approx.). 

Kensal Rise: New Church in Wrentham-avenue, for Trustees 
of Lancaster-gate Congregational Church. 

Marylebone: New Town Hall and municipal buildings, to cost 
£40,000. 

Middlesbrough : New School for Education Committee, to cost 
£4.00) (approx.). 

Mirfield: Extensions to District Council's Electricity Plant, 
to cost £1,000 (approx.). 

Neweastle-under-Lyne: The Council has appointed a sub- 
committee of the Electricity Committee to consider the question 
of extension of the plant. 

Poplar: Institute Hall in connection with All Saints’ Church. 

"wansca: Important extensions at the Council's. Electricity 
Works are under contemplation. 

Swindon: The Town Council is seeking sanction for a loan of 
£3,010 for the provision of a new battery at the Electricity Works. 

Wood Green: Extensions to Council's Electricity Plant, to 
cost £20,000 (approx.). 
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PUBLICITY SECTION. 


In this Section of “The Electrical Engineer" we give Publicity to New Inventions and Specialities. 


Adams Motor Starting Panel. 

We illustrate on this page a small ** Adams-Igranic " 
universal panel which has been specially designed and 
standardised by the Adams Manufacturing ME eA Ltd., 
of 106, New Bond Street, London, W., and Bedford, to 
provide cheap and efficient control gear in the case of the 
application of electric drive to small industrial plant. 


This panel, while being very low in price, embodies all the 
standard qualities of this well-known firm's ** Adams- 
Igranie " Universal Motor Starting Panels, namely, com- 
pactness, ease of fixing and wiring, and neatness of design. 
Detailed particulars of this new design will be promptly 
forwarded to inquirers on their communicating with the 
company. 

New Simplex Electric Iron. 

A new type of electric iron for domestic and laundry 
use which is being introduced by Messrs. Simplex Conduits, 
Limited, of Garrison-lane, Birmingham, is illustrated 
herewith. The elements are carried on mica and inserted 
in holes actually drilled in iron casting and being therefore 
entirely surrounded, the heating effect is produced as 
rapidly as possible, whilst the iron maintains a considerable 
temperature some time after the current has been switched 
off. The original sample of this iron, made up in their 
Birmingham works last October, has been on circuit 


vt 
D 


continuously ever since and has not yet broken down. 
They will shortly be introducing heavier weights of the 
irons suitable for laundry work. The apparatus is made 
throughout at their works in Birmingham. The new type 
illustrated is listed at 14s. 6d. for 3 lbs. 225 watts, 15s. 6d. 
for 7 lb. 450 watts, and 16s. 6d. for 7 lb. 650 watts, the 
prices including six feet of flexible cord and combination 
wall plug and lampholder adapter. 
are also listing a very handsome toaster, using 500 watts 
at 21s., and a 1} pint brass kettle, 500 watts, at 18s. 6d. 


The Simplex firm | 


**Stannos " at Rhyl. 


Since Messrs. Siemens Brothers & Company, Ltd., 
first introduced the O.S. wiring system about two years 
ago, one of their claims has always been that ** Stannos " 
wires provided a means for increasing the number of 
consumers. With that object indirectly in view, they 
instituted a publicity campaign, which was applied at 
both ends of the retail scale, viz., the contractor and the 
consumer, and the results continue to afford the greatest 
satisfaction. This is particularly the case in localities where 
prejudice or conservatism are not allowed unduly to 
influence progress, and where the station engineer is 
able, or enterprising enough, to assist. 

Ample proof of this has been received at Rhyl, where, 
towards the end of last year, the Urban District Council 
were at pains to find some means of increasing the load 
on their mains. ‘Thereupon their electrical engineer, 
Mr. E. H. Wright, approached Messrs. Siemens Brothers 
& Company, Ltd.,'asit was considered that Rhyl would 
offer a very good field for the O.S. Wiring System. 


“RHYL * Unda 


EC LY 


Eventually the Urban District Council fitted out a show- 


room, which was wired throughout with “ Stannos " 


and opened early in January. The necessary advertising 
was undertaken by means of signs, lighting, showboards, 
literature, newspapers, etc. | 

Simultaneously an energetic canvass of the town was 
made by the two local contractors, Messrs. D. T. Jones & 
Company, and Mr. Barker, who have obtained, between 
them, a large number of orders for new installations with 
" Stannos" (including * Tantalum " lamps and *'Zed" 
fuses). The additional load secured to the undertaking 
by the twelve weeks' campaign is represented by the 
equivalent of over 1,100 30 watt lamps. The importance of 
these figures must be considered, however, in relation to 
the size of the undertaking. Taking as a basis the latest 
published data, the lamps connected represent an increase 
of 11%. Messrs. Siemens Brothers & Company, Ltd., 
are prepared to discuss ** Stannos " showroom schemes with 
any station engineers who are desirous of-providing „the 
necessary facilities. | 


——— & 
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Protection against Surges. 


Reyrolle & Company, Ltd., of Hebburn, Newcastle-on-Tyne, 


Messrs. Isenthal & Company, of 85, Mortimer-street, | who have made a very special study, not only of the 


Cavendish-square, London, W., have just issued, under | 


the title of ‘ Protection of Plant and Lines against Surges,” 
an admirably printed and well-illustrated treatise of 
upwards of a hundred pages on the problem of protection 
against surge tensions in distribution svstems and plant. 
The book is obviously the outcome of much thoughtful 
work and exceptional care and should prove of inestimable 
value to central station engineers. The volume is divided 
into two sections. The former concerns itself with the 


conditions obtaining in collery practice, but of the design 
of switchgear and accessories suitable for underground 
conditions, have issued a leaflet descriptive of their d.c. 
drum type starter and three-phase oil switch, which are 
guaranteed to withstand an internal explosion of ac- 
cumulated gas without danger. Messrs. Reyrolle & Company 
apply the same principle to circuit breakers, fuse-boxes, 
three-phase starters, etc., and will cheerfully give full 
information with regard to these devices to any of our 


theory of surges, selection of plant, the problem of high | readers who may desire to go further into the matter. 


tension svstems, both on alternating and continuous 
current, the protection of low tension cirenits, the pro- 
tection of plant against atmospheric discharges on overhead 
lines, and the protection of alternators and cables against 
internal surges. Under these general heads all the factors 
involved are lucidly but succinctly discussed and elucidated 
bv means of illustrations, diagrams, curves and tables, 
and it is demonstrated that it is possible to construct 
cables for 20,000 volts which are perfectly safe and to 
build absolutely reliable alternators for a pressure up to 
15,000 volts, with solid insulation. 
alternating high tension systems is discussed in relation to 
static charges and high and low frequency surges, and the 
action of the electrolytic condenser is described in relation 
to high and low tension circuits on. both continuous and 
alternating currents. 

The second half of the book, ‘‘ The Practice of Line and 
Station Protection," demonstrates the application to these 
problems of Messrs. Isenthal & Company's specialities, 
the Moscicki Condenser and the Giles Valve, and indicates 
the method by which perfect protection can be assured 
under all conditions of work. This section deals with the 
general question of overhead lines, with condenser batteries, 
condenser switches, and choking coils, practical hints 
on condenser installations, inductances for static charges. 
water jets, protection of cables and alternators, ete. 
Messrs. Isenthal & Company are warmly to be congratulated 
upon the production of a volume of such high practical 
value. 

Colliery Switehgear. 

In view of the present state of uncertainty with regard 

to the design of apparatus for use in coal mines, Messrs. 


The protection of | 


@ GOMMUTATOR GRINDERS. 


War Office, India Office, 
and Crown Agents’ Lists. 


Catalogue and Price List on application : 
PHILLIPS COMMUTATOR QRINDER Oo, Ltd. 


Telegrams : " QOMGRINDER, LONDON." 


| The * Ediswan Multax." 


| The Edison and Swan United Electric Light Company, 


Ltd., of Ediswan-buildings, Queen-strect, London, E.C., 
have just issued a new leaflet descriptive of various forms of 
their '* Ediswan Multax " long-burning, flame arc lamps. 
. Made on their patent ** bridge core " principle, the burning 
| hours of the standard pattern flame lamp are doubled with- 
| out any increase in the length of the lamp and at the same 
' time the regular consumption of the carbon and perfect 
steadiness of burning are absolutely assured. All the 
working parts of the '* Multax " are completely enclosed 


| and thus ample protection from the fumes of the carbons 
is secured, The lamp is supplied for twenty and for thirty- 
| six burning hours, of which the former is only 33 inches 
| in length over all. They are supplied both for direct and 
| for alternating current svstems and are listed at £7 for 
20 hour and £8 8s. for 36 hour lamps. 


GUARANTEED QUALITY 
PROMPT DELIVERY 
F. CARSON x EVANS. 

3*FENCHURCH BUILD9* LONDONEC 


NO MOTOR REQUIRED. 


THE BEST, CHEAPEST, AND ONLY MACHINE SUITABLE 
POR TRUEING UP ALL KINDS OF COMMUTATOROS IN POSITION. 


NO ELECTRIC STATION COMPLETE WITHOUT IT. 


Awarded Gold Medal 


On the Admiralty, M + biti 
arseilles Exhibition, 
1906. 


15, HART 8T., NEW OXFORD 8T., LONDON, W.C. 
Telephone : Re. 3520 GERRARD. 


WANTED TO PURCHASE. 
Second-hand and Surp us Stocks of 


ELECTRIC CABLES AND WIRES 


Of every description and size. 


A. WEREY & CO. DOVER. 
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EPARATOR 


FOR EXHAUST STEAM IS THE MOST 


ATISFACTORY 


LIST OF EMINENT USERS AND CATALOGUE FROM DEPT. 2, THE BAKER OIL SEPARATOR OO., LTD., HUNSLET, LEEDS. 
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Electrical Patents. 


Specially compiled. for the “ Electrical Engineer." 


Filament Connection. 


10874.—1910. F. Harrison, London, E.C. The filament is 
conrected to the leading-in wire of the lamp by means of a 
Y-shaped member fitted to the leading wire, or the wire may 
be recessed to form a Y-shape. The extremity of the filament 
is fitted into the recess and a passage of current passed 
through near the point of contact is made in urder to fuse 
the parts together. 


Detachable Power Handle. 


11569.—-1910. R. Cuapwock & C. CLarKke, Birkenhead. The 
handle consists of two parts, one of which is fixed on the 
controller spindle and is pruvided with a socket for the 
reception of the detachable part. The two parts are held 
together by a pin. 


Electric Switch. 


19347.—1910. L. B. pr LAITTE, London, E.C. The switch is 
designed to start and stop an electric motor for operating a 
gas generating installation. The switch comprises & pair of 
bulbs which contain mercury and are inter-connected by a 
tubular limb. Through the wall of each bulb & terminal is 
fused which is connected to a lead of the motor circuit. 
When the pair of bulbs are in the same horizontal plane the 
mercury extends from one to the other through the tubular 
limb ard by being in contact with both terminals completes 
the circuit aud the motor starts. As the gasometer rises the 
bulbs are tilted and the mercury in the higher bulb falls until 
the continuity of the mercury in the bulbs and limbs is 
interrupted and the electric circuit is broken. 


Control and Protection of Electric Motors. 


13123.—1910. GENERAL ELECTRIC Company, Schenectady, U.S- 
A single automatic circuit breaker is provided for all the 
motors of a system. In the circuit of each motor is au 
automatic protective device which causes the circuit breaker 
to interrupt the supply to all the motors on the occurrence 
of any abnurmal conditions in a motor circuit. 


Electrical Distribution. 


13124.—1910. Britisuy THomson-Hovuston Company, & A. R. 
EvEsREST, Rugby. This is an improvement in systems 
employing rotary converters, and the object is to obtain a 
neutral point on the secondary of the transformer supplying 
the rotary converter for connecting the third wire of a three- 
wire direct current system. For this purpose each secondary 
winding of a three-phase transformer is split up in two 
portions, which are connected in series through a reactance. 
‘The two ends of each winding are connected to suitable 
points in the rotary converter armature through slip rings 80 
as to give a six-phase supply of alternating current to the 
armature. By means of this arrangement the middle point 
of each reactance may be tapped and connected together 
to form a common neutral point to which the third wire of 
the direct current system supplied by the converter may be 
connected. | 


Mercury Vapour Lamps. 


13405.—1910. ‘J. H. VINCENT, Wembley. The tube of the lamp, 
is capillary in character so that it is filled by the mercury. 
A specially adjusted resistance is provided by means of 
which, combined with the construction of the lamp, the 
length of the arc is rhythmically varied. 


Dynamo Electric Machines. 


13410.—1910. GENERAL ELECTRIC Company, Schenectady, 
U.S.A. The field member of the machine is provided with 
magnetising coils, a toothed armature fitted with a com- 
mutator and a winding with coils carried in slots between 
the teeth and connected to the commutator segments. 
Connections are made from the commutator brushes to the 
magnetising coils, A winding carried by the field member 
has a coil pitch equal to the spacing of the armature pitch. 


Distribution of Electrical Energy. 


15618.—1910. W. F. Annerson, Buckhurst Hill, Essex. The 
various circuits of the system, which comprises a dynamo, 
two batteries of accumulators and switching mechanism, are 
so arranged that tne current in each circuit passes through 
a demagnetising winding on the field magnets of the dvnamo. 
The ampere turns in the demagnetising winding are varied 
irrespective of the speed at which the dynamo is running. 


Switches Operated by Passing Vehicles. 


15564.—1910. E. E. Moore, Ealing. This switch is operated by 
a vehicle passing along a rail. The deflection of the rail by 
the vehicle causes a lever to tilt a mercury box. The tlow 
of the mercury causes certain electrical contacts to be closed, 
and at the same time mechanical contacts are closed. 


Metal Filament Lamps. 


15621.—1910. F. Skaupy, Berlin. Halogen compounds of metal 
are placed in the interior of the lamp, which develop vapours 
of very small gases when subjected to the temperature 
acquired in use. This pressure, though slight, is sufficient to 
prevent the disintegration of the filaments in the vacuum 
of the lamp, and also prevents the blackening of the bulb. 


Control Devices for Electric Cars, Supplied with Two Different 
Voltages. 


17995.—1910. SIEMENS SCHUCKERTWERKE, G.m.b.H., Berlin. 
The control circuit is led through contacts in the controller 
so that the direction of the car travel is changed in such a 
way that all the readjustments in the control circuits 
necessary to change from one voltage to another are made 
by the controller. 


Electric Switches. 


18344.—1910. Hart MANUFACTURING Company, Hartford, 
U.S.A. This is an improvement in switches of the type 
comprising @ stationary member provided with a detented 
passage opposite which the recesses on the driving members 
move. ‘lhe stationary and driving members have stop 
surfaces to engage with one of the recesses. The recesses in 
the actuating member are farther apart than those of the 
driven member. 


Cooling Dynamo Electric Machines. 


20491.—1910. Sremens ScHUCKERTWERKE, G.m.b.H., Berlin. 
Water and air passages extend through the rotor. The inlets 
and outlets for the liquid are at each end of the rotor. The 
passages are conical and diverge from the main axis. 


Manufacture of Metal Filament Lamps. 


23121.—1910. K. ScHRÖTER, Berlin. The filament wire is strung 
on a former consisting of rows of pegs. The bends are kinked 
by pliers. The kinks enable the filaments to be more securely 
fitted on to the supports. 


Conversion of Sun Heat into Electrical Energy. 


26782.—1910. F. Jou, Karlsruhe. The device comprises a series 
of mirrors which absorb and reflect the sun’s rays in the form 
of a compact pencil upon a thermo battery. The thermo 
battery consists of a hollow cone, the large end of which is 
turned towards the system of mirrors as so to collect the heat 
rays which are projected on the whole inner surface of the 
cone. 


Electric Motors. 


29593.—1910. W. R. Macponatp, London, W. The motor is 
totally enclosed in a casing so that it can be used for working 
in dirty water without injury. In order to prevent moisture 
from condensing on the interior, pipes are mounted outside 
the easing and cold water is circulated through these in 
order to keep the motor cool. Air is compressed into the 
motor by a valve when necessary. 


A HAPPY COMPROMISE. 


The * Telephone Enginecr," of Chicago, commenting on 
Mr. Herbert Laws Webb's proposal for a Telephone 
Authority for Great Britain, observes that it would seem 
that his proposal “is a hapyp compromise, eliminating 
the objectionable features of public and private ownership 
and retaining the advantages of both. Though more 
admirable in a Utopian sense, it is in effect not so different 
from the practice which has gradually evolved in America 
—-that of private ownership supervised and regulated by 
State commissions. The course of public monopoly in 
England and of private monopoly in America has proven 
that neither is desirable in the absolute. Placing the 
administrative power with more than one set of interests 
seems to be the ideal arrangement, thereby creating a 
balance of forces which keeps progress moving along the 
Ime of least resistance." 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 


AND TRAMWAYS. 


— 


Traffic Returns per Increase or Miles of Accounts for past year. 
week. decrease. , track open. 
Coat 
Line. = = per 
! ! i Receipts per car 
Ending 1911-12. 1010-11.) Week. | Current , 1911. | 1910. Total Passengers Car miles | Pase | Car | Mileof' mile. 
| year. | Ending receipts. carried. run. /senger.| mile. ! track. 
£ £ £ e £ 
een Corporation.......... April 12 1,278 1,251 26 |-f- 1,629 | 27} | 274 | May 33} 71,930 | 17,517,304 | 1,566,119 | 98 11°02 | 4940 | 6-93 
NEL EE R sesseseeseeo so ADril 15 '236 206 Hi 29 ae i 8 8 — — — = -= = — == 
Birkenhead Corporation........| Mar. 12 1,008 995 -+ 18 |-+ 1,054 2089 26089 — — E — — = = - 
Rirmingham Corporation......./April 1, 7,065 7,447 |— 382 +10, 097 650-792 58-52 | — — — — — — = = 
Blackburn Corporation..... — — — — , 24°53 | 28°3 — - = = — - = ine 
Blackpool Corporation. ........ — ! — — = bus — - € RE Reus € ze 
Blackpool-Fleetwood Trams.. ze — -— — | — A = pas "- u A = NS 
Polton Corporation............ April 2 2,314 2,374 |— 60 |— 124 42 4? | Mar. 31 117,790 | 25,492,902 | 2,492,149 | 1:1 111-34 12,804 | 6:502 
iijurnenouth Corporation..... m 12. 1,399 1511 |— 112|— $461,2195| 2195| ,,  31| 86,226 | 13,991,328 | 1,766,068 | L:47 11:71 pns 7-2 
Bradford Corporation.......... April 8 4,847 4.511 . 336 04, 98 | 54-81 = = = <= = = = TA 
lirigliton Corporation ueque eun ils ‘April is 1,003 834 | 22 10 | 9:5 — » 31) 49124 | 10,708,184 | 1,126,076 Eu Mad 2857 — 
Rriatol Tramway Company.....! 'April T 5,882 | 5,636 - 36 == dq. 5T 57 ' Dec. 31308,0815 | 47,454,560 | 5,914,718 | — — — — 
pace Corporation..........- April G 1,732 1,196 l-}- 536 a- 20 | Mar. 31) 65,295 | 12,911,113 | 1,263,118 | 1°21 ve 6,067 | 7-89 
Burton Corporation.......... .. Mar. 19 231 230 |— 2 290 el 0j , 901 14044 8,082,084 498,919 | 1:07 ! 7-87 | 1,392 | 6:27 
Cardiff Corporation. esseecereeejApril 3 2,000 | 1,957 + 43 x -— — ” à 31,109,979 | 25,058,146 | 2,497,169 | —  |1057 | —— = 
lisle Tramways Company....| — = — = — | — — = a = € — = = i 
Central London Railway .......|April 15, — 4,381 6,520 |— 1,139 |— 2,586 | 6:32 | 6:32 | Dec. 31| 350,150 | 41,898,373 | 1,456,780 | 2°01 |. 6:769165,404 130278 
City and South London Railway April 16: 3,189 3,090 |+- 99 |-1,991 | 7-26 | 7:26 25 ae = m - = I M 
| 
. 1. and L. Company..../April 6 458 453 4- 5 — 168| 9-80 | 989 | Dec 31! 25,497 5,704,971 899,173 | 1.07 | 6:80 | 2,578 — 
COE qn aran dd Mar 24 1,539 1,635 |— 147 8,092 ' 11} | — | Mar. 31, 74,132 | 16,277,418 | 1,884,137 | 1:06 | 9:56 | 3,703 ' 7-109 
Darwen Corporation oe eee PI x = pu = | 7°23 7°23 s 31 13,599 2,557,654 245,584 1:20 ' 13-68 1,922 9:40 
Dover Corporation .... eee Mar. 31 162 154 |— 2 d- 487 | 7 7 » 33; 11,593 2,097,672 310,754 :98 | 8:78 | — pe 
Dublin and Lucan Electric a . April 14 135 125 + 10/— 93; 7 7 | Dec 31) 7,472 449.677 146.081! 40 |1227 |1,067 8:38 
Dublin U.T. Us sec uedeseEec sue MES 17, 5,044 5,341 |— 296 |+ 538 | 543 541 Re eet — — — — =e i 
dee City Iam Gidea acie April 12" 1,163 1,189 |— 926 i+ 211 98 us May 15! 62,328 16,843,909 1,32? 894 :87 | 11:30 2a 7:28 
din Ham Corporation. . Mar. 1 961 957 It 10 | 2,076) 14 14 | Mar. 31} 47,43^ | 15,355,703 | 1,091,580 | -73 ,10:26 — 696 
Glasgow Corporation.. + (April 1 18092 | 18,847 |— 755 4-42,334! 195) | 1014| May 31i 893,591 | 222,730,571 | 20,974,016 | -96 10:22 | 4,706 | 5-75 
v louceeter Corporation. . as | — — — | — 16 2a ees == v. Mes 2 ER s xni 
Halifax Corporation ......... . . |Ápril n 1,561 1,514 H- 47 M 23 '533371| 37 Mar. S1| 92,609 17,067,856 | 1,909,397 | 1:30 |11:604 | 2,456 a 
Huddersfield Corporation....... Apr. 8 1.868 1,575 | - 293 + 293 2R} 28} » 31! 96,185 19,001,669 | 2,059,663 | 1°22 11:21 | 3,8375 | 6°81 
Hull Corporation.............. Mar 18 2,773 2,611 |+- 161 4-6 646 | 29 26 » 91,123,722 36,964,254 3,022,846 | 1° 10°22 | 6-04 
D ford Corporation........... . | — = — 10 10 31! 26,328 6,385,466 634,446 :87 | 9-58 | 2,066 | 6:42 
likeston Corporation........... "| April ME 116 109 i+ 7 \+ 26 4 ry 31| 7,214 1,968, 850 198,415 | 91 | 7:9 1,803 | 7-04 
Kirkcaldy Corporation......... = = T5 = 7} 7} | May 16| 14,993 4.874,199 459,066 | -711| 7-838 | 1,856 | 5°26 
Lancashire United Tramways. "| April " 1,168 1,172 |— 4 | 492 89 30 Dec. 31, 68,¢89 13,755,329 2,272,705 — — — | — 
Leeds Corporation............. April 1 7,023 | 8,358 |— 1,335 |+ 10,545: 108 | 108 | Mar. 31/357,6.0 | 78,385,016 8,162,090 | 1-08 10-41 | 3,511. | 6-42 
Leicester Corporation.......... — | — — — — | L E E = An e = -— 
Liverpool! Corporation ........... April 1' 11,117 | 11,280 |— 163 + 3,458 ! 116 | 109 | Dec. 33/ 582,276 | 125,507,283 | 12,235,408 | 1:106:11:42 | 5,020 | 7-955 
Liverpool Overhead Railway.... Mar. 12^ 1,408 1,304 + 10i i 968 , 6:65 | 2:40 | June 30; 79,004 | 11,171,516 | 1,106,386 | — — — —* 
t | E 
London County Councll..... ... April 5| 41,345 | 38.875 | 2,470 | 208660 93:13 112°42| Mar. 3) 1,891,0 035| 418, 317, $77 | 39,545,512 | 1°06 {11°48 = 0:42 
London Electric Railway ......iMar. 18 14.210 | 13,315 925 8,055 , 21:25 | 21:25 n pes e m. mn 
Lowestoft Corporation ......... April 1 125 1602,— 37 4 192 33 | — | Sept. 3 10,896 2,377, 316 329,958 | 1°07 T9 | 2179 | 6°82 
Maidstone Corporation......... Mar. 6 157 100 — | 7:4 — — — — — -— — — —-— 
Manchester Corporation........ — — — — — | 183 | 181 = — = — — — — — 
Metropolitan District Railway.. Mar. 18 11,757 | 11,027 ++ 730 4+- 9.808) 94 | %4 zx Es as 2 — m S — 
Metropolitan Hailway.......... April 16 16,700 | 16,441 |+ 259 6,846 | 244 | 244 | Dec. 31: 718,089 | 102,849,458 — 148 | — — — 
Nelson Corporation............ = | = — | — | ?1 ?} | Mar 381| 7,362 2,060,712 204,740 | -85 | 8-63 | 1,007 — 
Newcastle-op-Tyne Corporation. April 1, 3,903 | 4,363 |— 460 + 2,791; 603 | 50, | ,, 31,200,130 | 45,335,207 | 4,437,639 | 1:09 |11315 | 3,421 = 
Newport (Mon.) Corporatien....| — | — — — -- | 144 | 14 | , 3 "35,531 8,174,003 798,029 | 1:94 | 9-89 | 2,450 | 721 
Oi4bain Corporation...........) — | — —. — — | 2 vee = SN M ui — acm — -— 
Portsmouth Corporation ....... Sep d = — | 28} | 28} | Mar. 31| 97,741 | 21,247,048 | 2,309,439 | 1:10 1015 | — = 
Reading Corporation...... e. May 19 764 558 |+ 206 |— 6i 134 | 13j| „ 381) 32,769 7,933,572 915,481 | — | 893) — 4°65 
Rochdale Corporation..........) — — — — —  !eg9 | 20-93 » 31| 60,558 10,196,148 | 1,252,925 | 1°32 10-83 | 2,693 | 6°47 
Kothertam Corporation........| — — — — m e e E us — = — — — — — 
Salford Corpotation............|April 8. 4488 | 4487 |+ 1 |— 267! 78 74} | Mar. 31,244,065 | 45,771,611 | 5,486,150 |. 1°25 19-67 | 3185 |— 
dcarLorough Tramways Co......| — ; — — — — | = = — — EN — — —- = 
Sheffield Corporation ........ ..iMar. 12 6,081 5,786 -+ 295 -L19,417 40 303 | Mar. 2:5) 239,745 17,568,686 | 7,065,380 | -896 | 9-842) 4,225 | 5-04 
sSoutliampton Corporation...... iMar. 8, 996 967 + 22 1,199 , 18 18 » 2, 02,047 | 10,121,887 | 1,197,451 | E25 1033 |. — 7°30 
Southend-on-Sea Corporation. .. Apri M 893 417,— 24 |— 113 | — — [oem = m — — |! — z 
Stuchport Corporation ......... — — — — | 25 25 | Mar. 31: 52,001 9,155,172 | 1,335,911 | 1°34 | 9:342. 1,8 4°75 
Sanderland Corporation........ Mar. 26 1,026 1,077 '— 5I + 618 | 20 20 = — — — — — -— = 
3«eindon Corpuration ..........jApril 5 137 123 Md- 14 -— — — — — — -= = — = T 
Torquay Tramways..... ZIXII = | — | — — 8:41| — | Dec. 31! 15,065 2,239, 420 353,297 | 140 ` 1-023, — 
Waiiasey Corporation.........., Mar. 31 958 804 -+ 153 2,700 | 12-68 | 12-45 | Mar. 31; 49,3835 9,990,693 | 1,059,629 | 1°19 (11:28 | 3,971 — 
Warrington Corporation. | | | = 
a » (E a E E — —A — p € mms, — — — — — — 
West Ham Corporaton......... Mar 28 2,445 | 2,250 + 195 — ?78 |?78 | Mar 31/127,000 | 36 346, 649 | 2,007,805 | -:80110'21 | 4,618 | 7-22 
i 
Wolverhampton Corporation.... ion 12 841 811 + 30i} 99, 25 -—- 4, 31 44.432 9,110,369 | 975,714 110-929 2,190 | 6.509. 
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NOTES. 


H E debate in Committee on the Coal Mines Bill, which 
began in the House of Commons yesterday, threatens 
to be both prolonged and acrimonious. The measure con- 
tains & hundred and twenty-three clauses and there is 
scarcely one of them which does not promise to be the 
subject of keen controversy. Notices have already been 
given in respect of something like four hundred amend- 
ments and still more are on the way. One of the stiffest of 
the prospective fights will centre round Clause 60, the clause 
which imposes restrictions on the use of electricity in 
mines. This portion of the Bill, as drafted, gives the 
inspector of any district the power to enforce the with- 
drawal of an existing supplv of electricity from any mine, 
subject only to an appeal to arbitration. It might have 
been thought that the powers thus conceded were suffi- 
ciently drastic, but that is by no means the view of the 
Miners’ Federation and their friends and representatives 
in Parliament. They have already thrown down the gaunt- 
let and have let it be known far and wide that they will be 
content with nothing less than the absolute &nd complete 
withdrawal of electricity from every coal mine in the 
kingdom. It is in their view, or at least such is their pro- 
fessed declaration, a “‘ peril.” It is, we are told, “ a death- 
dealing agency, the perpetual menace of which no pre- 
cautions can remove or even modify ;" and it must he 
" swept away in its entirety." That is the position which 
has to be faced. There is to be “no half-way house," they 
say: electricity must go. 


We are still told—and the House of Commons will be 
told in strident tones—despite all the sworn evidence 
to the contrary in the case of the Hulton explosion, despite 
the testimony of independant experts, and despite the 
conclusions arrived at by the recent Departmental Com- 
mittee, that electricity in mines is a constant source of 
disaster and is an “ever-present peril” even in mines 
where there is, to all intents and purposes, a complete 
absence of inflammable gas in the airways and galleries, 
and that whether it is employed for coal-cutting machines, 
conveyers, haulage, lighting or any other purposes, it is 
an agency which can no long.r be permitted to threaten 
the lives and limbs of underground workers. The question, 
it will be seen, is a very vital one for the electrical industry. 
By suggestion and innuendo, and in many cases by down- 
right misrepresentation of the facts, an organised effort is 
beinz made utterly and wholly to discredit the use of 
electricity in any mine for any purpose. That there are 
risks in its use in fiery mines, unless adequate precautions 
are taken, may be ut once adinitted, but all mines are not 
fiery mines, and even in these cases, there are perfectly 
effectual means of protection. Leaving these mines out of 
the question for the moment, why should this aspect of a 
grest industry be threatened in cases where it is per- 
fectly well-known that the use of electricity constitutes 
no possible danger ? Safeguard its use by all means. Let 
us have proper design,and good construction and work- 
manskip, and effective supervision. If earthing can be 
shown to have been carried out by unskilled workmen in 
an unworkmanlike and ineffective manner, let regulations 
be made to ensure better methods. Switchgear can be 
improved where it is defective and cables can be protected 
and enclosed. There is no lack of protective devices in the 
market, as our columns have abundantly demonstrated 


duet the past few weeks, and it is in the power of the 
Grand Committee, before which the Bill is now being 
debated, to make their use compulsory. 

The opponents of electricity seem to have lost sight of 
the fact that the number of fatalities due to the use of 
this agency in mines has never reached a larger proportion 
than 1:54 per cent. of the total number of fatal accidents 
in mines. They have conveniently ignored also the 
deliberately expressed conclusion of the Electricity in 
Mines Committee that ‘‘ almost every electrical accident 
is preventible.” If this be so—and all experience goes to 
prove that it is so—the course of the Grand Committee with 
regard to this portion of the Bill is fairly clear. The head- 
strong declarations, protestations and misrepresentations of 
the Miners’ Federation must be taken for what they are 
worth and discounted accordingly. The Committee has it 
in its power to accept the Regulations framed by the 
Departmental Committee, and by giving them the force 
of an Act of Parliament, compel their adoption. We still 
adhere to the opinion we expressed in February last, when 
the Committee’s Report was published, that some of 
the recommendations put forward are unnecessarily 
stringent, but we would rather that they should be enforced 
in their entiretv than that an important industry should 
be sacrificed at the bidding of an agitation which has no 
basis in actual fact. The two central points to be borne 
in mind are, one, that only three out of everv two hundred 
fatal accidents in mines have been due to electricity and that 
even these were preventible; and, two, that the Electri- 


city in Mines Committee has emphatically declared that 


“ experience has shown that the proper use of electricity 
cannot be regarded as inherently unsafe, and that it 
possesses some characteristics which are of great advantage 
in underground conditions." 


OTHING could illustrate more forcibly the recent 
advance in the development of wireless telegraphy 
than the announcement that the Norwegian Government 
has resolved upon the establishment of a wireless station 
in Spitzbergen. Such a station had already been resolved 
upon for Hammerfest in the extreme north of Norway 
and well within the Arctic Circle, but the Spitzbergen 
proposal is a long leap of some eight hundred miles nearer 
the Pole and may prove of incalculable value in future 
attempts to solve the problems of the frozen North. The 
idea that three or four men, isolated on the lonely shores 
of Green Bav, where the temperature rarely rises much 
above freezing point, are to be on duty all the year round, 
appeals to the imagination with irresistible force. Polar 
expeditions will carry wireless equipment, and with the 
aid of these hardy men in their lonely hut on their No 
Man's Island in the Arctic Ocean, may be kept in touch 


with the heart of civilization throughout the whole extent 


of their daring search, instead of being lost for many 
months to the ken of men. If disaster threatens, aid can 
be despatched in ample time to avert a repetition of those 
tragedies of which the historv of Polar Exploration affords 
so grim a record: and electricity will have conferred one 
more boon upon the world. 


[13 


HE demonstration of the ** railophone " at Stratford- 
on-Avon last week appears to have been a coinplete 
success, The system is that. of. Mr. H..Von Kramer, of 
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Birmingham, and has already been described in these | 20 years ago is now needed to produce a unit of electricity. 
columns. It consists primarily of two frames of electric | What effect does this have on the cost of electricity ? Take 


wires fixed to the railway coach beneath the footboards, 
while parallel with the metals is laid a wire which is con- 
nected up with signal boxes and stations. It has been des- 
cribed as.“ wireless telephony with wires," which expresses 
the inductive principle very succinctly since there is. of 
course, no actual connection between train and signal box 
or station. With a quite feasible extension of the svstem 
it will not only be possible for train to communicate with 
train, with station or with signal box, and vice versa, but 
messages can be carried between travellers and any tele- 
phone exchange within range of the line. 

UDGING by accounts to hand from our correspondent 
] by the current mail, the Congress of Technology which 
met in Boston on April 10 and 11 in celebration of the 
jubilee of the charter of the Massachusetts Institute of 
Technology, was a pronounced success in all departments. 
The number of papers read was verv large and all reached a 
high standard. So far as there can be unity in diversity each 
from its different specific viewpoint taught the same lesson 
—the wonderful fashion in which applied science has re- 
made the life and habits of the world during the past half 
century. When the Institute first began its useful work we 
were only at the dawn of many things. Kirchoff's idea of 
spectrum analysis, as Dr. Maclaurin, the President of the 
Congress, reminded his audience, was just opening a new 
era in physics and in astronomy. Faraday was nearing the 
end of his great career, but his splendid discoveries had not 
yet borne fruit in the field of practice. His work, however, 
was having its influence on the mind of Maxwell, the greatest 
of whose scientific achievements was announced in 1865, 
the year in which the Institute actually began to work. The 
scientists were still struggling with the difficulties of cabling. 
The Boston of those days was somewhat proud of its critical 
spirit and in 1859 a writer in the “ Boston Courier " proved 
at great lenuth that all the so-called messages through the 
Atlantic cables were fictitious, mere shams to save the stock 
for a time. Edison, who was living in Boston in 1868, was 
just beginning his wonderful career as an inventor. A few 
years later, one of the greatest marvels of scientific achieve- 
ment, the electric transinission of speech, was demonstrated 
in the same city by Alexander Graham Bell, through his 
invention of the telephone. 


From the electrical point of view, one of the most in- 
teresting papers presented was that of Mr. W. H. Blood, 
junior, whose name will be very familiar to readers of our 
American Notes. While Mr. Blood was a student at the 
Institute in 1888 he and a fellow student for their thesis 
work tested the largest dvnamo that the Institute of 
Technologv possessed, and found the highest ratio of 
electrical output to mechanical input to be about 
70 per cent. To-day machines of this size operate at 
about 85 per cent., while larger units give efficiencies of 
95 or even as high as 97 per cent. Assuming that this 
improvement in efficiency amounts to 25 per cent. on the 
average (which is a low estimate), it would mean, he 
said, that we are to-day saving 25 per cent. of the fuel 
which we should have burned had there been no improve- 
ment in electrical efficiency since the year 1888. Applying 
this figure to the industry as a whole and basing the estimate 
upon figures given in the census reports on the cost of fuel 
used by the electric light and electric railway plants in the 
United States, it is proved that electrical engineers have 
brought about the conservation, for future generations, of 
some $12,000,000 worth of coal per year, and this solely on 
account of a single item—improvement in the efficiency of 
electric generating machines. 

In the early days, said Mr. Blood, the records show that 
it took, as a rule, 10 or more pounds of coal to produce 1 kw. 
hour. In many modern stations it requires only 3 lbs. of coal 
per kw. hour, and in some cases even less than this. This 
means that only 30 per cent. as much coal as was demanded 


for a concrete example an electric light plant of 5,000 kw. 
capacity. Its first cost, including distributing lines, would 
be approximately $1,250,000, and under ordinary con- 
ditions it would have an earning power of about $312,000. 
The operating expenses, including taxes and depreciation, 
would be, say, 65 per cent. of this, or $202,800, which would 
leave for interest on investment and reserves $109,200. 
But if, instead of having a power station which runs on 
3 lbs. of coal per kw. hour, it was like those in operation in 
1888 and consumed 10 lbs. of coal per kw. hour, then for 
the same output over 300 per cent. more coal would be 
required ; or, instead of producing a return of 82 per cent. 
on the investment, there would be a deficit of about 
6 per cent. Other electrical papers read dealt with 
the progress of the electric furnace, the development 
of illuminating engineering, alternating current  net- 
works, the industrial aspects of electrochemistry, and the 
betterment of power plant, while Mr. H. M. Hobart pre- 
sented a valuable contribution on the progress of electric 
propulsion in Great Britain. We hope to publish abstracts 
of the most noteworthy of these papers in the next and 
succeeding issues of the ELECTRICAL ENGINEER. 
Diran the past year, according to the new report of 

the Light Railway Commissioners, there was a not- 
able failure to carry out a number of schemes which were 
duly authorised by the Board of Trade, involving some twelve 
hundred miles of new lines, and at the same time there was 
a marked falling off in the number of proposals for such 
lines. Analysing the causes underlying this slackness, the 
Commissioners express the view already put forward on 
more than one occasion in the ELECTRICAL ENGINEER, that 
the Light Railways Act of 1896 does not aedquately secure 
certain essential conditions— namely, cheap capital, cheap 
construction, and cheap working. So far as the financial 
assistance of the State 1s extended under the present statute 
to light railways, 1t appears that out of a sum of £250,000 
provided in 1896 to cover free grants and other special 
advances over a period of five years, in 1910 (after 14 years) 
only about £140,000 has been actually advanced, and all 
this has gone to seven lines with a total mileage of 684 
miles; while out of £750,000 assigned in 1896 for loans up 
to and including this vear, only about £35,000 has been 
actually issued. It is obvious, therefore, that the conditions 
under which the financial assistance of the State can be 
given have not been such as to enable promoters of schemes 
to raise the remainder of the necessary capital. 

With regard to lines on public roads worked by electric 
power, the Commissioners observe that although under the 
Act it is provided that special consideration shall be g given 
to the question whether proposals brought forward should 
not, under certain circumstances, be submitted to Parlia- 
ment, no provision was made in the event of the question 
being so determined, and no machinery is prescribed for 
such submission. The result is that proceedings taken under 
the Act in any such case become abortive, and the whole 
procedure becomes, to that extent, less effectual and less 
certain than it should be; this being, in their opinion, one 
of the chief causes which is tending to bring applications 
for lines of this class (in many cases lines of much public 
usefulenss) practically to an end. With regard to railless 
systems, they observe that some sixteen private Bills have 
been promoted for the present Session to authorise electrical 
trackless trolley schemes, and that thev have been asked to 
entertain applications of this kind under the Light Railways 
Act. They are advised, however, that, technically, under 
the terms of the Act, they are beyond the Commissioners’ 
jurisdiction. This system has been put forward as an 
economical and, under particular circumstances, convenient 
form of transport for light traffic, and the Commissioners 
recognise that schemes of the kind might appropriately, and 
perhaps with advantage, be brought within their powers. As 
matters stand, however;^nothing can be done in either 
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direction, and so far as the present Session of Parliament. is 
concerned, an amending Act would seem to be out of tlie 
question. 


HEN Mr. Austen Chamberlain was Postmaster- 
General he gave a pledge that on the transfer of the 
National Telephone Company's undertaking, the Govern- 
ment would institute an inquiry into the question of how 
the new system should be worked. We have had several 
changes in the Postmaster-Generalship since that pledge 
was given, as well as a change of Government, but it has 
long been a recognised principle of Departmental procedure 
that a pledge of such a character by a responsible official 
shall be regarded as wholly independent of changes of a 
purely political character. In the light of this principle, the 
London Chamber of Commerce at its next meeting will, we 
understand, discuss the advisability of urging upon the 
Government the appointment of a Parliamentary Coin- 
mittee to consider the formation of a Central Telephone 
Authority to administer the svstem when the National 
Telephone Company's plant is handed over to the State at 
the end of the current year. 


Meanwhile, Mr. Herbert Laws Webb has lost no time in 
replying to Mr. Herbert Samuel's declaration that it would 
be difficult to conceive a more unbusinesslike proposal than 
that of transferring the whole telephone business of the 
country toa Telephone Authority. Mr. Webb observes that 
the Post Office operates the telegraphs at 113 per cent. of the 
gross revenue and the telephones at 74 per cent. of the gross 
revenue, The proposed "Telephone Authority would 
operate the telephone business at 60 per cent. of 
the gross revenue, or under. On which side is the 
unbusinesslike conduct» To develop the telephone 
system of the country adequately will require 
another £100,000,000 of capital. Is it unbusinesslike, he 
asks, to plan for the provision of this capital and for its 
employment on remunerative terms ? Or is the policy of 
the Post Office, with the lesson of the telegraphs before it, 
of embarking on another great technical business without a 
thought for the future, the really businesslike policy ? As 
to Mr. Samuel’s contention that the Telephone Authority 
scheme would involve " the waste of millions of money in 
duplicating plant," Mr. Webb points out that this is an 
entire mistake, as no duplication is necessary. All exclu- 
sively telephone plant would be transferred to the Telephone 
Authority, and telephone plant mixed with telegraph plant 
could be leased to it. Such practical difficulties as may be 
met with are of trifling importance, he adds, when one 
considers that the telephone business in Great Britain is 
to-day about one-fifth of what it ought to be and probably 
not a tenth of what it will grow to in 25 years if operatee 
on commercial lines. * It is not so much the present as thd 
future which should be considered,” savs Mr. Webb, * and 
the proposed Telephone Authority seems to be the only 
practicable method of providing adequately for the future. 
It will ensure a wide dev elopment of the telephone, and will 
combine efficiency of service with economy of administra- 
tion. Under a State monopoly we know from experience 
that the results will be the reverse.” 

It has been urged in some quarters that no comparison 
should be instituted between the telephone and the telegraph 
systems, since they are in no way analogous. Mr. Webb 
points out the cases are analagous to this extent, that both 
are technical industries requiring highly organised technical 
plants and staffs of highly skilled labour, and the history of 
the Post Office telegraph monopoly shows that a Govern- 
ment Department 1s fundamentally unsuited to the conduct 
of such a business. When the Post Office asked Parliament 
for a monopoly in the telegraph, the Post Office witnesses 
stated that they would make sufficient profits to pay 
interest on capital and to extinguish the capital quickly by 
sinking fund. So far the Post Office telegraph monopoly has 
cost the country £35,000,000, and the loss is still piling up, 
aud will pile up. In telephone work the Post Office has 
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invested £10,000,000 of capital. On this it earns, according 
to accounts which, savs Mr. Webb, are not on à commercial 
basis "and are incomplete, a bare three per cent.—-a return 
which is quite insufficient in such a business. The working 
expenses are seventy-four per cent. of the gross receipts. 
Under commercial management they would be sixty per 
cent. or under. To bring the telephone system up to the 
pitch of development required additional capital to the 
extent of probably £100,000,000 will be needed, but unless 
the management of the business is commercial and there 
is a reasonable probability of this expenditure being 
remuncrative, there is no likelihood of such an amount 
being provided. By its administration of the telegraph 
system the State has clearly shown that there is no hope of 
a return under Government administration, and the only 
hope, therefore, of an adequate development of telephone 
facilities in this country lies in their control by such an 
Authority as is proposed. 
ALUABLE testimony to the efficiency of the electric 
drill is afforded bv the experience, related in the 
“ Electrical World,” of the contractors engaged in excavat- 
ing the tunnel for the Canadian Northern Railway at 
Duluth, Minnesota. The workmen struck a hard granite- 
like formation of igneous rock, through which the com- 
pressed-air drills could make no headway at all. The work 
at this section was practically at a standstill until the 
engineer in charge procured four electric drills, in which 
revolving hammers deliver 1,800 blows a minute on drill 
points rotated at 70 r.p.m., and with these progress of fiftv 
feet per month has since been made continuously, which 
will enable the contractors to finish their work in schedule 
time, besides making up the time already lost. Four 
additional electric drills have also been ordered to assist in 
the work of tunnel construction. This demonstration of the 
electric drills superiority and speed over its older com- 
pressed-air counterpart is especiallv interesting, observes 
the “ World," when it is recalled that these electric drills 
take only two horse-power each, while the compressed-air 
drills, without reheating of the air, required about fourteen 
horse-power per drill to drive the air compressors. The 
electric. drills are operated from the contractor's camp 
electric plant at the site of the tunnel about six miles from 
Duluth. 


NOTABLE illustration of the value of public electric 
power supply occurred a few days ago at Messrs. 
Rennie & Company’s Providence Mills, Stanningley, where 
but for its aid the machinery would now be standing idle. 
The main engine gave way, and the machinery was brought 
to a standstill. Fortunately, the Yorkshire Electric Power 
Company's supply is available in Stanningley, and in 
twenty-four hours the supply was connected and the first 
motor set to work. In three days the whole of the machinery 
was converted to electric drive, and now over 400 horse- 
power is taken from the public mains. This probably 
constitutes a record. 


N view of the severe criticisms of surface contact svstems 
of electric traction generally, it is interesting to note 
that the Lorain system in operation at Wolverhampton for 
the past nine years has proved a great success, and forms a 
strong refutation of the opinion often expressed that surface 
contact systems cannot be made to pay. In Wolverhampton 
there are upwards of twenty-one miles of track in operation, 
representing some twelve thousand contact boxes in the 
streets, and cases of "live" boxes rarely have to be 
recorded. In view of the successful working for the past year 
the Tramways Committee have allocated to the Borough 
Fund a sum equivalent to a 14d. rate, after allowing fully 
for depreciation, as has been customary each year. 


The next meeting of the Council of the National Elec- 
trical Manufacturers’ Association (Incorporated) will be 
held at Balfour House, Finsbury-pavement, on Thursday, 
May 4, at 2.30 p.m. 
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Electricity at the Builders’ Exhibition. 


Some Important Features of this Years’ Show at 
Olympia. 


The Building Exhibition at Olympia, Kensington, was 
opened on Saturday, and must be emphatically declared 
a success, for it is crowded with excellent things beautifully 
set out. A marked feature of the Exhibition is the number 
of model cottages and dainty pavilions ereeted to demon- 
strate the advantages of various constructional materials ; 
but the eminently gratifying part is that these—whether 
partaking of the cottage for the ''simple-lifer," or the 
gorgeous Georgian rooms for the wealthy and mighty of 
this earth—are lighted by electricity. This, indeed, shows 
progress. And ina very practical manner, too, for the publie 
see many fine examples of electric light fittings, suitable 
for all classes of dwellings, every stvle of decoration. In 
this direction the Exhibition should be educative both to 
the public and to the architect, the latter being still, in too 
many cases, deplorably ignorant of the proper way to 
handle illumination. 

Messrs. F. & C. Osler, Ltd., of 100, Oxford-street, W., 
make a very striking display with exquisitely designed 
* period " electric light fittings. A notable speciality of 
theirs is the registered design ''Pearloil" glass dish 
pendant, with the glass so cut as to secure a certain amount 
of indireet lighting (reflected from the ceiling), while the 
direct light 1s most agreeably softencd. It is one of the 
proper complements of the powerful metallic filament 
lamp for decorative illumination. 

Messrs. C. J. Thursfield & Company, of 28, 
street, W., Birmingham, Glasgow and Paris, have also 
brought together a “splendid collection of artistic fittings. 
These include electroliers, wall fixtures of floral character, 
or of the purely formal designs imitating wax candle 
brackets, standards, and reflecting pendants. These latter, 
designed to diffuse light, consist of large shallow bowls, 
beautifully designed in cut, semi opaque glass, mounted 
in brass, copper, ormolu or white metal. This firm are 
introducing a novel device for fixing glass shades in con- 
nection with bayonet holders. It is designed to enable 
sinall shades to be used in connection with the larger 
metallic filament lamps, and it is claimed that the fixing 
1s easy and gives perfect security. 

Messrs. Strode & Company, 48, Osnaburgh-street, Regent’s 
Park, N.W., 1s another firm showing good types of electric 
light fittings. 

Messrs. Tuke & Bell, Ltd., 69, Leadenhall-street, E.C., 
bring together electric light fittings more particularly 
adapted ‘for country house illumination. Also private 
telephone installation. An attractive novelty for county 
town contractors is this firm's effective, vet perfectly 
simple, electric wind recorder. Its practical utilitv to people 
leading out-of-door lives should make an irresistible appeal 
to country dwellers. It should also prove invaluable at 
seaports and in health resorts. Our readers should make 
a note of this. 

The Well Fire and Foundry Company, Ltd., 21, Berners- 
street, W., are showing spec ‘ialities in artistic light fittings. 

The Adams Watkin Company, Ltd., 36, Vicotria- street, 
Westminster, S.W., have what may be described a com- 
bined exhibit, for the handsomely equipped dining room is 
fitted with electric lights and other apphances by Messrs. 
Rashleigh Phipps & Company. This is very well done. 
Of course, the main object of the display is to demonstrate 
the utility of the * Watkin " switch, not only in controlling 
lighting, but heating and cooking appliances. sewing 
machine, iron, lathe and small motor. The small compass 
occupied by the "^ Watkin " switch, and its artistic blending 
with the wall decoration are features specially insisted 
upon. 

The application of electricity in the working and control 
of lifts is shown by several firms. 

Messrs. R. Waygood & Company, Ltd., Falmouth-road, 
S. E., have a full-sized passenger lift, worked by electricity, 
engaged in taking visitors from the main hall to the gallery. 
They also show a useful type of electric passenger lift 
operated by pushes, and quite suitable to be operated by 
passengers theinselves. 


Berners- ! 


| 


nores electric lift to be seen under working conditions 
is one of the Medway Safety Lift Company, 10, Bush-lane, 
Cannon-street, H.C. It is operated by two systems of 
control: (1) pushes in the car and on the landings, avail- 
able without an attendant, (2) switch fixed in car, requiring 
an attendant to operate. The switch, however, can be 
easily worked, while the pushes can be controlled with 
safety bv anyone, being automatic in action. This lift, by 
the way, is driven by a British Thomson-Houston motor, 
fitted with auxiliary field winding connected in parallel 
with the armature resistance, so as to secure additional 
starting torque. The motor is direct coupled to a self- 
sustaining arm reducing gear, setting the lift inmotion by 
means of a V grooved wire rope driving wheel, the whole 
gearing being enclosed. An electro-magnetic brake com- 
pletes the equipment. Several electrical controlling ap- 
pliances are shown, including the ** S.U." patent control, 
which is designed for safe usage by inexperienced persons. 

Messrs. Hammond & Champness, Ltd., Alfreton-street, 
Old Kent-road, S.E., show one of their electric push-button 
passenger lifts. There is no casing above this lift, the 
whole of the working apparatus (winding gear, controller, 
etc.) being in the cage itself. The cage serves through a 
hole in the floor, à trap door being automatically lifted 
when the button is pushed, and closed when the lift is at 
rest.  Moffat's patent safety self-sustaining gear, fitted 
with ball bearings, is used. Another interesting exhibit is 
an electric service lift, controlled by push buttons on four 
floors. 

The British Vacuum Cleaner Company, Ltd., Parson's 
Green Lane, S.W., have two types of their machines work- 
ing by electric power. One is a 2 h.p. electric motor vacuum 
cleaner, intended for large institutions, and capable of 
operating two cleaners simultaneously. The pump on this 
set is their patent “ Rolator," having only three working 
parts. The other is à very compact 1 h.p. cleaner, suitable 
for private houses. 

The Surfacing Machinery, Ltd., 118, City Road, E.C., 
and 32, Paradise-street, Birmingham, show several tvpes 
of electric rotary appliances for surfacing, scrubbing, 
sanding, waxing. polishing and finishing any description 
of floor. These machines consist of a circular base, not 
unlike the irons used in the famous Scottish game of curling. 
Only in this case the handle is a long one, fixed on swivel 
bearings, with a switch at the top end, connected with a 
length of flexible which can be connected with any well 
plug. The sinall, totally enclosed, motor is at the top of the 
circular polishing portion. This can be fitted with any 
desired kind of brush, swab or polishing pad. The ap- 
paratus 1s pushed over the floor, and at the same time the 
scrubbing or polishing base is given a rotary motion. It 
is a capital, labour-saving devise, which should be of use 
both for those laying down floors (whether of the plastic 
monolithic variety, tasselated, mosaic, cement or parquet 
varieties), but for the subsequent upkeep of the floors. 

The Metal Jointing Company, Ltd., Adelphie House, 
Adam-street, Strand, W.C., have got together a splendid 
exhibit of thoroughly up-to-date plumbing. The display 
is divided into three sections, the second being of special 
interest to our readers. It consists of pluinbing for elec- 
trical engineering, and includes joint on long distance 
telegraphic cable for the G.P.O., and for trunk and high- 
pressure mains; single core, three core, concentric and 
other lead-covered cable plumbing; special lead-to-lead 
service and junction boxes; tee-jointing, etc. The com- 
pany's system Is to replace solder by a thin metallic ribbon 
of a patent alloy known as “ Amalgaline.” Certainly the 
result is a very smooth, neat and strong joint. Demon- 
strations in this system of plumbing are given daily, 
showing the ease with which joints between lead and lead, 
and lead and brass or copper can be made. The testing is 
thoroughly convincing. There should be a big future for 
* Amalgaline " in electrical engineering. 

Writing on this phase of the subject reminds us that 
Messrs. Pinchin, Johnson & Company, Ltd., so well known 
for their insulating varnishes and compounds, are making 
a handsome display of their paints and varnishes of various 
descriptions, but more especially in the decorative classes. 
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In Robinson's Plastic Cement (No. 1), Messrs. Bristowe 
& Company, Ltd., 20, Tothill-street, Westminster, S.W., 
introduce a serviceable non-setting cement for sealing 
cable boxes. It is quite plastic and perfectly watertight, 
so while giving a safe seal it enables the cover to be quickly 
and easily removed when inspection, connections or 
repairs are necessary. No. 2 plastic cement, is quick setting, 
and though chiefly used for sanitary engineering, has also 
a limited scope in electrical practice. 

Messrs. Hobdell, Way & Company, Ltd. 124-127, 
Minories, E.. are offering first-class oils and greases for 
engines and dynamos, as well as good packing. 

The Electro-Metals, Ltd., 91, Union-court, Old Broad- 
street, E.C., are showing Ruggles-Coles dryers for sewage 
sludge, road materials, etc. 

After a careful survey of this comprehensive and largely- 
attended Exhibition the impression left 1s that there are 
splendid opportunities for the enterprising wiring con- 
tractor and contracting electrician all over the country, 
if they will only take the pains of bringing the merits of 
electricity before architects and householders, and demon- 
strating how well the lighting fixtures can be adapted to 
any style, and the power utilised for many minor domestic 


purposes. l 
The Exhibition remains open until Saturday, May 6. 


ELECTRIC WINDING. 


The Recent Installation at | the South Kenmuir 
Coiliery. 


The first application of electric power to pit winding in 
Scotland was at the new shale mine of the Tarbrax Mineral 
Oil Company, a Glasgow owned concern. In this case 
power was had from the Oil Company’s own installation 
of plant. But coal companies have been slow to supplant 
the steam winding gear by electric appliances. One of the 
largest and most advanced of Scottish Coal Companies, 
the Fife Coal Company, Ltd., which owns many pits, has 
Just completed the fitting up of a very large new colliery, 
the Valleyfield, near Culross, and although electric power 
is being used for pumping and haulage, yet the winding 
gear is steam driven. 

But it is evident that where cheap power can be had 
from power companies in the neighbourhood of the pits, 
Scottish mining engineers will be more and more inclined 
to avail themselves of this modern method of cage winding. 
One colliery, the South Kenmuir, belonging to Messrs. 
Dunn & Stephen, has just been equipped with electric 
winding plant. The power is obtained from a large power 
supply company, and the colliery owners benefit not only 
by the much more economical working, but by the saving 
of a considerable money outlay in laying down steam 
engines and boilers. 

At present the depth worked at South Kenmuir is only 
90 fathoms, but the gear is designed for a depth of 160 
fathoms when required. The main winding down is of the 
spiro-conical type, in which at the commencement of the 
wind the ascending rope is on a part of the drum with a 
diameter of approximately 5 ft., while the descending rope 
is on the centre of the drum where the diameter is 10 ft., 
and the rope is transferred to the larger diameter towards 
the end of the acceleration period by a cast-iron spiral 
formed in the drum cheek. The electrical equipment is on 
the C. M. B. system, the patents for which are held by 
Messrs. Crompton & Company, Ltd., of Chelmsford. The 
current from the Power Supply Company is three-phase 
alternating, and a motor generator converts this to con- 
tinuous current as being more suitable for driving the two 
motors attached to the gear, and varving their speed. No 
controller or resistance is necessitated in having a direct 
electrical connection between the motor generator and the 
gear motors, and thereby power is saved and the motors 
are enabled to accelerate and obtain their maximum speed 
rapidly, while only making a demand on the power mains 
equal to or less in amount than that required during the 
period of full-speed running. The gear is controlled by a 
regulator in the field circuit of the motor generator and a 
reversing switch in the gear motor circuit, the two switches 
being electrically interlocked, so that power must be re- 
moved from the motors and the brake applied before they 
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can be reversed. A magnetically operated brake is so con- 
trolled that the brake is applied and the cages stopped in 
response to the movement of the controller or to the 
opening of the limit switches as well as to any interruption 
to the main power supply. A depth indicator geared to 
the winding drum shows the position of the cages, and 
should the man in charge not be attentive in stopping the 
cages, will trip the over-winding switches. As a precau- 
tionary measure, a brake with a foot pedal is fitted. 

It is caleulated that the cost of winding coal from a 
depth of 90 fathoms, with electric current supplied at the 
rate of 3d. per unit is somewhat. under ld. per ton of 
coal. This represents 65 winds per minute and 55 tons of 
coal per hour. Certainly cheaply purchased electric power 
will effect at the end of a year's working a substantial 
saving over a steam winder with the upkeep of a steam 
plant installation and the extra wages bill. | Moreover, 
greater handiness is clauned. 


WIRELESS TELEGRAPHY. 


The Christiania correspondent of the “ Times " announces 
that the Norwegian Government has decided to establish 
a wireless telegraphy station in Spitzbergen in the Polar 
Sea, in addition to that already resolved upon at Hammer- 
fest. | 

The Bakoba station in German Africa, with a range of 
125, 18 now ready, and the Muansa station, with a range 
of 375 miles, is practically complete. | 

A writ has been issued in New Zealand by the Marconi 
Wireless Telegraph Company against the Union Steam- 
ship, claiming damages for infringement of patent rights 
in the wireless svstem employed on the company’s boats 
plving between Sydnev and New Zealand. 

H.M. Minister at La Paz reports that the Bolivan Exe- 
cutive Authorities are empowered to raise a loan of £50,000 
for the installation of radio-telegraphic stations at La Paz, 
Riberalta or Villa Bella, Cobija, Trinidad, Santa Cruz, 
Puerto Suarez, and the Gran Chaco. 

King Alfonso has inaugurated a military wireless tele- 
graphy station in the military camp of Carabanchel, a few 
miles outside Madrid. — lt is the first powerful wireless station 
worked in Spain. and the contractors guarantee a range 
extending to 500 kilometres bevond any point of tlie 
Spanish coast, though the effective range will probably 
reach 4,000 kilometres. Several commercial stations are 
being built bv a Spanish company affiliated to Marconi's 
Wireless Telegraph Company. 

A Cerebotanic gesellschaft has been formed in Munich 
with a capital of £10,000 to work Cerebotanis patents on 
wireless telegraphy, and the electrical transmission of 
photographs. : 


ELECTROCHEMICAL INDUSTRY IN NORWAY. 


At the meeting of the Faraday Society, to be held on 
Tuesday, May 2, Mr. A. Scott-Hansen, the well-known 
Norwegian engineer, will deliver a lantern lecture on 
* Hvdro-electric Plants in Norway and their Application 
to Electrochemical Industries.” On the same evening a 
paper is down for reading by Mr. Verdon Cutts, of Shefheld, 
entitled ** Electrometallurgv in the Steel Foundry." The 
Societv meets at the Institution of Electrical Engincers, 
Victoria-embankment, W.C., and the secretary, Mr. F. 5. 
Spiers, 82, Victoria-street, N.W., will be glad to send cards 
of admission to anyone interested desirous of attending 
the meeting. 


It is largely because of electro-chemical action. that 
boilers become corroded, and to overcome this it has been 
suggested recently that currents of electricity be set up 
in such direction as to negative this electro-chemical action. 
Successful tests of this system have been conducted in 
Australia, and now, says the " Canadian Gazette,” the 
Canadian Pacific Railway Company is planning to utilize 
electric power for the protection of the boilers of its engine: 
in parts where corrosion is. particularly common. The 
amount of current required is very small, and this method 
of combating the destructive action of chemicals in 
boilers can be conducted very econoinicallv. 
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Institution of Electrical Engineers. 


BATTERY ECONOMICS AND BATTERY 
DISCHARGE ARRANGEMENTS.* 


By A. M. Taytor, Member. 


SUMMARY. 

The author deals with the question of rapid discharge 
rates and their effect on the total ampere-hour capacities 
and terminal E.M.F's. of batteries. Methods of discharge 
by regulating cells alone, as employed on the Continent, 
are discussed, and their disadvantages pointed out. Methods 
of discharge by boosters, as at present practised in this 
country, are also discussed, and suggestions are offered 
for materially diminishing the cost and inefficiency of these 
methods. Batteries are next considered as a pure standby 
to steam plant, and the arrangements emploved in New 
York and other towns for this purpose are described. The 
economy of employing batteries for extensions in alter- 
nating current sub-stations distributing with direct current, 
instead of additional steam plant at the main station, 1s 
discussed. The question of the use of rectifiers for the 
purpose of charging batteries off E.H.T. alternating- 
current mains, for use on the premises of large consumers, 
is also considered. A note is added on the employment of 
batteries as a means of improving the power factor in 
alternating-current distribution. A further section deals 
with an alternative proposal to batteries as a means of 
dealing with peak loads, put forward by H. G. Stott, of 
America, employing exhaust turbo-generators and boilers 
with enlarged fire-grates. Some particulars of recent 
Continental and American battery installations are given 
in an appendix. 


Up to the present time it has been very costly to obtain 
from boosters the necessary boost to get the required 
discharges out of the batteries. The voltage of the boosters 
has to be increased to such a degree that, combined with 
the high-current rate, the resulting kilowatt capacity 
becomes very expensive to provide for. Virtually this has, 
in the author's opinion, resulted in an insufficient provision 
being made in boosters for discharging the battery at 
emergency rates, and it seems to be considered good 
enough either to throw the batterv direct on to the busbars 
on emergency conditions or to draw upon reserves (as, for 
instance, at Manchester) This, of course, means either 
that the batteries will never give the discharge they are 
capable of giving, or that, in order to obtain this discharge, 
the busbar pressure at the station must fall tremendously. 
The author shows that itis practicableto putin boosters to 
deal with a quarter-hour discharge at a cost not exceeding 
what is at present spent in obtaining a l-hour rate of 
discharge, and that the cost for boosters, in the case of 
the l-hour rate, may be reduced to less than half of what 
is now spent upon them, with an all-round gain in efficiency. 

The employment of accumulators as a pure standby 
against failure of the generating plant has made consider- 
able progress in the United States during the last year or 
two. The cells are worked without any boosters, there 
being a large number of regulating cells employed. By 
the courtesy of the Chloride Company he gives the following 
particulars, which relate to the installation of 150 cells 
at the Sixteenth-street sub-station of the New York 
Edison Company. These cells are capable of giving 10,790 
amperes for 1 hour, or 21,580 amperes for 21 min., or 
32,370 amperes for 10 min., or 43,160 amperes for 6 min. 
It will be noted that the 6-min. rate is four times the 1-hour 
rate. The battery, as already stated, is used as a pure 
standby, and simply floats on the busbars, and the regulat- 
ing switches are automatically operated in such a manner 
that when a sudden discharge is required they will travel 
along rapidly to the contact required to give the pre- 
arranged busbar voltage at the prearranged discharge. 

Of the total number of 150 cells the author understands 
that no less than 68 are regulating cells. The switches are 
designed to travel along from contact to contact under any 
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current up to 40,000 amperes. The floor space required 
for a battery of 280 cells works out at about 0:3 sq. ft. per 
kw. for a busbar pressure of, say, 460 volts. It will be 
readily seen that such an arrangement compares very 
favourably as regards floor space with boilers, engines, 
and alternators; and as regards capital cost, the cost of 
cells alone is probably not much over £3 per kw. for a 
6-min. rate, and compares very favourably indeed with 
any form of steam plant. Moreover, every central station 
engineer knows the extreme value of having standby plant 
which is absolutely ready to give instantaneouslv any 
discharge required from it. The battery is normally ar- 
ranged to float on the busbars and receive a slight charge, 
so that at the commencement of any emergency demand 
the battery is giving its full voltage. 

The extent to which this method of emploving batteries 
has obtained favour in the United States will be understood 
when it is stated that in the year between June 1909 and 
June 1910 batteries have been installed in New York, 
Chicago, Brooklvn, Boston, and Washington, aggregating 
some 49,000 kw. at the 6-min. rate. The author, however, 
thinks that, valuable as this special class of battery mav 
be as a standby, the savings to be introduced by working 
the battery in a regular way as a substitute for the use of 
steam plant, where the load is of a peaky nature, are so 
great that it will not be found advisable to put in batteries 
exclusively for the one class of work. 

The author suggests that where batteries are put in on 
a large scale for lighting purposes, it will generally be found 
preferable to put in those batteries which deal with what 
may be called “ time” peaks (as distinct from “ instan- 
taneous ” peaks) arranged to be operated by hand-regulated 
boosters; but, since the voltage of a battery alters very 
considerably with its rate of discharge, it would also seem 
desirable to have a smaller battery, which might be of the 
nature of a buffer battery, to take up the “ instantaneous ” 
peaks by means of an automatic booster, and so keep the 
busbar pressure constant, while the main battery would 
be regulated by hand in such a manner as to enable boilers 
and engines to be shut down to the maximum possible 
extent. If a “buffer” battery were worked in parallel 
with a battery operated by non-automatic hoosters, the 
former would, of course, immediately adjust itself to the 
rapidly varying demand, while the main battery would 
be unaffected thereby. | 

The author gives a statement of the probable saving, in 
a concrete case, by the introduction of accumulators, in 
place of additional steam or gas generating plant. The 
case chosen is one involving the delivery of an additional 
peak load of 1,450 kw. on the direct-current busbars in a 
sub-station at a distance of 1 mile from the main generating 
station, such as might occur in a large town where the sub- 
station was in the most densely populated part and was 
used more for hghting than for power, the transmission 
being by high-tension alternating current and rotarv con- 
verters. The costs (omitting details given in full by the 
author) work out as follows: 

Capital cost for extra steam plant to deliver 1,450 kw. on 
direct-current busbars of a sub-station at 1 mile from generating 
station, £29.635, or £20 per kw. (approximately). 

Steam station.—Annual cost of delivering an additional 
1,450 kw. to direct-current bars for 1 hour daily (540,000 units), 
£5,644; “running” charges, £497; combined charge, £3:89 
per kw. of maximum demand (at sub-station) + 0:221d. per 
unit (coal at 12s.). 

Gas station.— Annual cost of delivering an additional 1,450 
kw. to sub-station direct-current busbars 1 mile distant, 1 hour 
daily (540,000 units): Standing charges, £5,532 per annum; 
running charges, £185; combined charge, £3°82 per kw. per 
annum + 0:08253d. per unit (coal at 123.). 

Capital cost for accumulator plant to deliver 1,450 kw. at 
460 volts on direct-current busbars (for 1 hour daily), £14,065, 
or £10 per kw. (approximately). 

Annual cost of delivering 1.450 kw. on busbars for 1 hour 
daily (508,000 units per annum) by means of accumulators, 
£2.230 ; cost of coal, oil, water for 540,000 units at generating 
station + 50°), waste = 810,000 units at 0:147d. (coal 8s. ton); 
standing charge per kw. of maximum demand = £1°54; total 
cost = £1°54 per kw. + 022d. per unit delivered per annum 
(coal at 8s.). 

C:pital cost for accumulator plant to deliver 1,450 kw. at 
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460 volte on direct-current busbars for 2 hours daily, by means 
of accumulators, £19,790, or £13°6 per kw. per annum. 

Annual cost of delivering 1,450 kw. on busbars for 2 hours 
daily (1,016,000 units per annum) by means of accumulators 
£3,190, or £2:21 per kw. per annum standing charges ; cost of 
coal, oil, water for 1,080,000 units at generating station + 509, 
waste = 1,620,000 units at ("147d. (coal at 8s.) per unit 
generated ; total cost = £2°21 per kw. + 022d. per unit 
delivered per à 1num (coal at &s.). 

Capital cost for accumulator plant to deliver 1,450 kw. at 
460 volts on direct-curreat busbars for 5 hours daily, £34,740, 
or £23°9 per kw. per annum. i 

Annual cost of delivering 1,450 kw. on busbars for 5 hours 
daily (2,540.009 uaits per annum) by means of accumulators, 
£5,640, or £3:89 per kw. standing charge; cost of coal, oil, 
water, 2,700,000 units at generating station + 50°, waste = 
4,050,000 units at O147d. = £2,610; total cost = £389 per 
kw. + 022d. per unit, delivered per annum (coal at 8s.). 

NUMMARY, 
Annual Charges for 1,450 kw. (additional) Maximum Demand 
on Sul-station Busbars, 
( Remainder of Day supplied from Rotaries.) 


p | os 9 | Steam Plant (t 'oal at 12s, ). Battery (Coal at 123.). 
sa | ass MIT — — pe — 
zc LIE 2t 2 2s e -a : cc * 23 - 48. 
4bpssp|lasifisz9a| 322 | ROSE ESS | S28 
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2 N 3°89 0:221 6,6358 22] 0 330 4,691 
5 20 3°80) 0:221 8,129 3°89 07330 0,360 
| Gas Plant (Coal at 12s.). | Battery (Coal at 12s.). 
E. 4 3:582 | O0'0582 5,717 1°54 | 0:120 2,507 
2 8 3:82 | 07082 5.902 291 0120 3,753 
5 20 3:82 070582 6.457 3°39 0120 7,025 
| Steam ,^laat (Coal at Ss.). Battery (Coal at 8s.). 
l | 4 3°89 07150 5,002 1:54 | 0:220 | 2,752 
2 8 | 3°89 | 0150 | 6,340 | 221 | 0220 | 4,243 
5 | 20 | 3:59 | 0130 | 7,384 | 3:89 | 07220 | 8250 


It will be seen that on a 1-hour basis and with coal at 8s. 
per ton the total annual cost with the batteries is only 
£2,752 as against £5,576 when delivering the power direct 
to the busbars without cells by means of rotary converters. 
It will be noted that the cost of the energy wasted in the 
cells and boosters is in the case of the gas plant only 0:04d. 
per unit, and in the case of the steam plant with coal at 8s. 
per ton it is only 0°97d. per unit delivered to busbars. With 
coal at 12s. per ton, ‘A with steam plant, the cost of the 
energy wasted in the cells and boosters is 0:1d. per unit. 
The higher the fixed charges and the lower the running 
cost of the generating plant. the better does the battery 
show up as a substitute for it. It would seem, therefore, 
that where the average duration of the load supplied by 
the accumulators is from 1 to 2 hours, and coal is moderately 
cheap, there is undoubtedly a good case for accumulators. 
Even, however, where coal is dear there is generally a 
sufficient saving in standby losses, on boilers and engines, 
which can be entirely shut down to make the value of the 
coal so saved fully equal to that lost in the inefficiency of 
the battery. This is exemplified in the case of Manchester 
where the coal consumed per unit delivered to busbars, at 
Dickinscn-street, for a particular period of the year, is 
stated to have been reduced by 2595, this taking account 
of the losses in the accumulators and boosters. 

The introduction of the split-pole rotary converter, as 
developed in the United States, has given an incentive to 
the use of batteries on alternating-current systems as 
equalisers of the load. No doubt the employment of ac- 
cumulators on alternating-current systems would be greatly 
extended if some less expensive and more flexible means 
could be introduced for charging and discharging them 
than that employing rotary converters, though this is 
perfectly practicable. For instance. if an ideal rectifier 
were available, a considerable stimulus would be given to 
the introduction of batteries on the premises of large con- 
sumers who were agreeable to take a restricted hour supply 
at cheap rates. The “ Nodon” valve and the mercury 
vapour rectifier, and some other forms of rectifier, are on 
the market, but appear to be very limited in their capacity. 
Thev might, however, be useful for the charging of elec- 
trically driven vehicles. 

The author mentions that he has himself devised a rec- 
tifier which he anticipates will permit of momentary over- 
loads being passed through it many times larger (pro- 
portionately) than those which would cause the cominutater 
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of a rotary converter to flash over, and which should also 
be capable of dealing with large currents and of com- 
mutating direct currents into alternating currents. The 
question of the employment of batteries on alternating- 
current systems is Increasing in Importance, because not 
only can the load factor be improved thereby, but also 
the power factor. 

The increasing use of induction motors on systems 
distributing with alternating-current supply, and the fact 
that, when lightly loaded, such motors have a very poor 
power factor, is causing many central station engineers 
anxious thought, the lagging wattless currents on such 
systems interfering seriously with good regulation and 
with generator capacity. 

Where the system is only in part alternating current, and 
a considerable part of the energy is sold as direct current, 
provided by means of rotary converter sub-stations, 1t 
will probably appear to most engineers that in such cases 
there may certainly be, under suitable conditions, scope 
for a battery ; “but it will probably be almost accepted as 
a foregone conclusion that where the distribution 1s prin- 
cipally by alternating-current mains there 1s no scope 
whatever for a battery, unless in long-distance schemes, 
like those of some of the power companies, where sub- 


stations already exist containing rotating machinery, 
whether for tramways or for lighting. 
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The author urges, however, that if it can be shown that, 
even in pure alternating-current distribution, the employ- 
ment of battery sub-stations will not only reduce the 
amount of generating plant (including boilers, etc.) in the 
main station, as well as the aggregate section of the E.H.T. 
feeders emerging therefrom, by some 20 to 30%, but will 
also reduce the amount of wattless current sent out from 
the main station to an insignificant amount, and thereby 
liberate probably another 10 to 20°, or even more, of the 
whole of the electrical part of the plant (including feeders), 
engineers will think twice before they dismiss the double 
advantage on the sole objection that to introduce sub- 
stations with rotating machinery requiring skilled attention, 
in place of feeders, would be a retrograde step. As regards 
reliability of supply, it certainly would not be this, even if 
no pecuniary saving were obtained. | 

The cost of entirely new sub-stations, rotaries, ete., will 
not be materially different from the figures given (except 
that rotaries and switchgear have to be added); and, if 
a good case has been made out for putting in accumulator 
plant in existing rotary converter sub-stations to save the 
first 20 to 3095 of the generating-station plant and feeders 
above alluded to, it should be pretty clear that the ad- 
ditional conversion losses in retransforming back to alter- 
nating current are more than compensated by the additional 
10 to 209, of generating plant and feeders saved on account 
of improved power factor. 

As a matter of fact, the losses in the double conversion 
would hardly be anv more than in the single conversion, 
because the principal loss is in the battery itself, and that 
remains practically unaltered ; and, further, because the 
losses in boosters under present arrangements are very 
heavy and probably nearly equal the losses that would be 
incurred by having split-pole rotaries both to charge and 
discharge the batteries, thus doing awav with boosters 
altogether. 

The author goes on to state his proposals for improving 
the power factor in a pure (or mixed) alternating-current 
system. Referring to the figure above, the rotary converter or 
motor-generator (A) and its battery (C) are used for taking 
up the peaks of the load in a manner well understood. 
The second rotarv converter, motor-converter, or motor- 


generator (B) is a synchronous mache ie Is oyér-excited 
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in such a manner that it runs as motor, fed from the alter- 
nating-current line, and draws a leading wattless current 
therefrom sufficient in value to compensate for the lagging 
wattless currents taken by the consumer's motors. 

The special feature of the author's proposal is that the 
rotary converter (B) is enabled to find a useful load for 
itself by charging the battery (D), and thus a given kilovolt- 
ampere motor load can be dealt with with a much smaller 
expenditure in synchronous machines than would otherwise 
be the case. When the evening peak load comes on, the 
charge in the battery (D) is available in assisting the rotary 
(A) to deal with the load ; and the motor-generator (B) 
may either be used to perform phase-changing by itself 
or, if not needed for that, is available to assist the motor- 
generator (A) in dealing with the peak. Curves are given 
showing that a synchronous motor of 1,210 k.v.a. rating 
will just compensate for 2,060 k.v.a. of induction motor 
load ; and that approximately the same amount of kilovolt- 
ampere (i.e., 1,250 out of the 5,000 k.v.a.) rating will com- 
pensate for 5,500 k.v.a. of induction motor load, a gain of 
3,500 k.v.a. of consumers’ load. Without the battery a 
synchronous motor for some 3,000 k.v.a. would have had 
to be installed, with correspondingly increased machine 
losses perpetually being incurred. 

In conclusion the author observes that the fact that 
batteries can now be constructed, and are in use, which 
will give outputs up to 40,000 amperes, shows that the 
lead-plate type of accumulator has now passed the experi- 
mental stage from the point of view of reliability, and 
central station engineers need no longer be afraid that if 
they put in a battery they may have to scrap it at the 
end of two or three years. Battery makers of repute are 
now to be found who will undertake the maintenance of 
cells for periods of 10 to 20 years. 


FOREIGN AND HOME INDUSTRIAL FINANCE. 


Address by Mr. Joseph at the National Electrical 
Manufacturers’ Association. 
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In connection with the National Electrical Manufac- 
turers' Association, a meeting was held on Tuesday evening 
at the Institution of Electrical] Engineers, Victoria Embank- 
ment (by the kind permission of the Council of the I. E.E.), 
at which an address was delivered by Mr. L. Joseph, of the 
Swiss Bankverein, on “ Foreign Compared with Home In- 
dustrial Finance." Mr. H. W. Butler (Chairman of the 
Association) presided, and there was a large attendance. 

In opening the proceedings, the Chairman said the 
Association was very fortunate in securing Mr. Joseph, 
who was not only a leading light in London banking circles, 
but was also connected with the electrical industry. 

Mr. Joseph said he should confine himself to an inquiry 
into the financial problems relating to industries here and 
abroad in order to show to what degree the organisations 
of industries was dependent upon the supply and organisa- 
tion of capital and credit. For large enterprises the financier 
had always been a necessity. In olden times he was instru- 
mental in finding the means required by kings and princes 
for warfare, etc. ; he also assisted commercial enterprises 
which were in need of capital. But only since mechanical 
inventions and technical improvements had placed in- 
dustries generally on an entirely different basis had the 
financial element played such an important part in our 
economic system. lt seemed to him that the difference in 
the initiation and financial construction of industrial 
enterprise, on the one hand, and the relations between 
industry and the financial element, on the other, were 
largely responsible for the course which the development 
of industries had taken in different countries. Great Britain 
possessed enormous wealth, the savings of centuries derived 
from trade and industrial activities. Their importance was 
recognised a century ago, and their growth was therefore 
not so sudden as in other countries. And not only were 
the relations between banks, credit institutions and industry 
of an indifferent nature, but the connection and contact 
between industry and the stock markets were by no means 
close; at all events, not so intimate as was desirable and 
as was the case in other industrial countries. 
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As to the lines on which the English Clearing Banks were 
worked, the method adopted by the Lancashire industries 
bore a striking resemblance to those methods, the share 
capital being considered as a guarantee, while deposits 
formed the real working fund. Whether this fashion of 
employing small savings might be considered as a safe and 
ideal one from the point of view of political economy, he 
would not go into on that occasion; the essential point. 
was that the Lancashire industry itself was greatly assistcd 
and derived considerable benefit therefrom. Referring to 
the American industry, Mr. Joseph said that one was in 
the first place impressed by the swift pace of development. 
There was no equal to American push, and he reminded 
them that less than a hundred years ago America had 
but little capital. American financiers had taken a keen 
interest in industrial developments tor a considerable time 
past, and for some time the reformation of the complicated 
banking system in the country had been under careful 
consideration, but thus far without result. The contem- 
plated reformation of the banking system must result in 
beneficial modifications of the financial methods. But 
whatever might be the outcome, in both cases the principlcs 
underlying the industrial development and the close rela- 
tions now prevailing between finance and industry could 
not become seriously affected. 

With regard to Germany, it was generally acknowledged 
that the progress made in the electric industries in that 
country had been most striking. Without disregarding anv 
other factors that were conducive to this remarkable 
development, it seemed to him that it was in large mcasure 
due to the intelligent and most liberal assistance by tlie 
financial circles that had quickly grasped the imporiance 
of this new industry. They had enabled electrical under- 
takings to secure work in both hemispheres by financing 
them through all the stages; they were instrumental in 
affiliating to the electric companies their own financial 
trusts and holding companies, and they had distributed 
the securities of all their enterprises, debentures and shares 
into the investing channels. Without such faithful and 
powerful support, the electrical industries would never have 
forged ahead with such speed and acquired the commanding 
position which they held to-day. 

In conclusion, Mr. Joseph said he thought he had shown 
that industrial credit did not necessarily involve banks in 
undue risks; that the organisation of the continental 
banks, which were essentially credit institutions, were 
efficiently equipped both financially and intellectually to 
cope with the industrial requirements ; that the co-opcra- 
tion between banks and financial institutions and industries 
had proved on the whole salutary to both ; and that the 
assistance of well organised stock markets was needed for 
placing and popularising industrial stocks as investments. 
It seemed to him that for practical purposes-it was more 
essential to give attention to those points than to fiscal 
problems which had been under discussion for a considcrable 
time. (Applause.) 

A hearty vote of thanks was tendered to Mr. Joseph for 
his address. 


PROGRESS OF THERMIT WELDING. 


The number of tramway rail joints welded in the United 
Kingdom in 1910 amounted to over 16,000, this being the 
equivalent to nearly 100 miles of single track. At the 
present time, Thermit, Ltd., have contracts in hand—or 
shortly to be started—for welding at the following among 
other places: Bolton, Rochdale, Bournemouth, Shefheld, 
Manchester, Southampton, Huddersfield, Morley, Bacup, 
Birmingham, Southend-on-Sea, Burnley, London County 
Council (Putney), etc. 


The sinking of the 278 ft. twin tubes for the new La 
Salle-street street railway tunnel under the Chicago Rivcr 
has been successfully accomplished. The tubes were built 
at a dry dock on the north branch of the river and floated 
to position. They are 24 ft. in diameter, and the width of 
the two tubes is 41 ft. over all. The outer shell is of stcel 
lined with from 20 in. to 40 in. of reinforced concrete. 
Steam tugs and electric hoisting engines were used to 
adjust the tubes in the final position, and water was intro- 
duced to sink them to temporary piling. As placed in 
position the tubes weighed about 8.000 Ib. 
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Electric Railway Developments in London. 


Baker-street Re-construetion and New Through 
Lines. 


A great scheme, necessitated by the increasing traffic 
between the St. John's Wood and Harrow line and the 
City, is now being undertaken by the Metropolitan Railway 
Company in the complete re-construction of their Baker- 
street station and the provision of a double line from the 
Edgware-road metals in the direction of Harrow in place 
of the present single line which involves great inconvenience 
and difficulty in coping with the demands of the system. 
The work, which will entail a heavy outlay, is already in 
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progress, the first portion to be carried out being the 
widening of nearly 600 ft. of the Park-road tunnel at the 
station end. The width of the present tunnel, which 
carries only a single line, is 25 ft., and this is to be extended 
to 63 ft. It is hoped to complete this section in twelve 
months. Other portions of what is a very complicated 
piece of re-construction work will be put in hand as speedily 
as possible. | 

he tunnel widening is being executed without inter- 
ference with the train service. The cover which will carry 
Park-road will be supported by girders strengthened with 
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reinforced concrete, while the sides of the tunnel will be 
of solid concrete. At the present moment the contractors 
for this section, Messrs. Perry & Company, are diverting a 
large sewer in the roadway above for a distance of 450 ft. 

The importance of the whole scheme, and some of its 
interesting technical details, were explained by Mr. W. 
Willox, the company’s engineer, in an interview with a 
representative of the ELECTRICAL ENGINEER. The new 
Baker-street station, as shown by the plans, will be a vast 
improvement on the present one. The buildings and 
offices which are now on the level of the railway will be 
removed and new accommodation of the best description. 
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provided at a higher level, though not quite up to the 
level of Marylebone-road. There are to be four dto 
two of the island type, covered in and very much wider 
than those now in use. From the large circulating area 
above, measuring 80 ft. by 50 ft., staircases 13 ft. in width 
will descend to the platforms. Cloak rooms, refreshment 
rooms, bookstalls, booking offices, etc., will be built over 
the lines on a steel frame and staircases connecting with 
the frontage in Marylebone-road will be the main approach. 

The new scheme of railroads will mean a vast improve- 
ment and will greatly facilitate the smooth running of 
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traffic which, under present conditions, becomes conjested. 
Two bays will be constructed on the outside of the plat- 
forms (to be used by trains terminating their run at Baker- 
street), and the double through lines will be laid in the 
centre of the new station. The signalling apparatus will 
be of the most perfect electric automatic type, and one 
power frame will command the whole of the operations 
between Portland-road, St. John's Wood, and Edgware- 
road stations. The signal box will be equipped with an 
illuminated diagram installation for the guidance of the 
signalman. The signal box will contain 40 levers, and 
everything will be operated by electric power, which means 
a great economy in apparatus. Thirteen levers will work 
22 sets of points, and 20 levers will command 35 signals 
and indicators. In the circulating hall passengers will 
observe an illuminated indicator showing the destination 
of each train, non-stop or otherwise. 

Armour-plated rails are to be used in laying the new 
lines, which cost about six times as much as the present 
rails, but are expected to last seven times as long. The life 
of the present rail is about seven months. It is hoped 
that the armour-plated rails will stand the wear of four 
years. The work throughout, remarked Mr. Willox, will be 
absotutely in advance of anything that has yet been done. 
In many details the plans may be modified as considered 
desirable during the progress of the work. For instance, 
footbridges may be dispensed with and escalators installed, 
although that 1s not yet settled. 

The new station, and the block of buildings contem- 
plated in connection with it, will have an imposing eleva- 
tion on the Marylebone-road. The buildings will be in 
English renaissance style and of Portland stone. The 
scheme includes the provision of new head offices for the 
company, the present accommodation in Westbournc- 
terrace having been outgrown. One of the improvements 
incidental to the scheme is the opening out of the junction 
of Marylebone-road with York-place and Upper Park- 
street. The booking offices now standing at two of the 
corners there are to be dispensed with, and the borough 
authorities have in view the setting back of the angular 
corners so as to form an artistic circus. This would improve 
materially the appearance of the vicinity of the station, 
and the setting back of the frontage, with the provision 
of a new approach road laid back from the Marylebone- 
road, will give a spacious and imposing aspect to this 
re-constructed piece of the thoroughfare. 

The company is to be congratulated on undertaking a 
work which will enhance very largely the convenience of 
the travclling public and effect a very considerable public 
improvement at an important centre. 


Correspondence. 


All communications intended for the Editor should be addressed 
* THe EDITOR, 149, Fleet Street, London, E.C." Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 


The Editor is not responsib!e for, nor does he necessarily endorse 
opinions advanced by correspondents. 


THE FUTURE OF THE TELEPHONE. 


To the Editor of the ELECTRICAL ENGINEER. 

Sir,--Like your correspondent “ M.Inst.M.E.,” I note 
with interest that you are giving warm support to the 
proposal introduced bv Mr. Herbert Laws Webb and the 
London Chamber of Commerce for handing over to a 
Telephone Authority the control of the English telephone 
system. | Unlike " M.Inst. M.E,," however, I am not at 
present prepared to endorse your attitude. I certainly agree 
that the Post Office has not made a success of its adminis- 
tration of the svstem, especially in regard to the trunk 
lines ; but before I give my support to Mr. Webb's proposal, 
I should like to ascertain his reply to the following points : 

Is it not a fact that some hundreds of miles of under- 
ground conduits have been laid, each containing some 
scores of telephone and telephone wires ? 

If so, would it not involve the duplication of all this 
plant so far as telephone services are concerned if the 
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telephone system were taken out of the hands of the Post 
Office ? 

Does not the same argument apply to the thousands of 
miles of overhead wires now in use for the two purposes ” 

Is it not the fact that the telephone service in ilie nited 
States, especially in regard to long distance calls, is much 
more costly to the public than our own service ? 

What guarantee would there be that a Telephone 
Authority would give the public any better facilities than 
exist at present under a system the administration of which 
is subject to public and Parliamentary criticism ? 

Would not the creation of a Telephone Authority militate 
against the interests of the £6 10s. private subscriber and 
favour those of the large firms with private exchanges and 
numerous lines ? 

Is it not a fact the loss on the telegraph systein, of which 
so much has been made in the course of the agitation for a 
Telephone Authority, has been to a very large extent caused 
by the competition of the telephone service ? 

If Mr. Webb will reply to these points, I shall be glad to 
reconsider my attitude. "E 

Yours, etc., 
W. H. M. 

London, E.C. 

i 


————— 


THE LEYTON FIRE. 


To the Editor of the ELECTRICAL ENGINEER. 
Sir, — With reference to the various reports of the fire 
which occurred at our works last week, we beg to inform 
you that the outbreak was confined entirely to a detached 
building in which part of our enamel-insulating process was 
carried on. We are glad to say that no personal injuries 
were sustained and no one will be thrown out of employ- . 
ment. The remainder of our factory has not been affected 
in the slightest degree, and all our other manufactures are, 
therefore, being carried on without any interruption 

whatever. 
. We are, etc., 
THE Lonpon ELkEcTRIC WigE Company & SMITHS, 
Lro. 


Books and Publications Received. 
[Reviews of new books and new editions briefly acknowledged 
in this column will in most cases appear in due course inthe 
ELECTRICAL ENGINEER. | 


A Handbook of Wireless Telegraphv, Its Theory and 
Practice, for the use of Electrical Engineers, Students, 
and Operators. By James Erskine-Murray, D.Sc., 
M.LE.E., Lecturer on Wireless Telegraphy and Tele- 
phony at the Northampton Institute, etc. London : 
Crosby, Lockwood & Son, 10s. 6d. net. (A third 
edition of Mr. Erskine-Murray’s well-known volume, 
much enlarged, thoroughly revised and brought com- 
pletely up to date, with upwards of 150 illustrations 
and diagrams, pages 386.) 

Motion Study; a Method for Increasing the Efficiency of 
the Workman. By Frank B. Gilbreth, M. American 
Soc. M.E., with an introduction by Robert Thurston 
Kent, editor of “ Industrial Engineering." London : 
Constable & Company., Ltd., 4s. 6d. net. (A masterly 
and original analysis of the waste of energy through 
lack of method and an exposition of the means by 
which a greater output of human labour can be secured 
with less actual work.) 

The Motor Boat Manual ;: a book of Technical Instruction 
for Marine Motorists. London: the Temple Press, 
Ltd., 1s. 6d. net. (A new edition, almost entirely re- 
written, of this popular handbook, which should he 
of immense value to all interested in marine motoring ; 
practical, concise and lucid.) 

The Post Office Electrical Engineers’ Journal, Vol. 4, part 
l, April, 1911. London: H. Alabaster, Gatehouse & 
Company, Is. net. 

Journal of the Franklin Institute, Vol. CLXXI., No. 4. 
April, 1911. Philadelphia: the Franklin Institute, 
50 cents. 

Proceedings of the American Institute of Electrical En- 
gineers, Vol. XXX.. No. 4, April, 1911. New York : 
33, West 39th Street, 1 dollar. 
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THE WESTINGHOUSE IMPULSE TURBINE. 
New Installation for the County Borough of St. Helens. 


The British. Westinghouse (omui, of Trafford Park, 
Manchester, have recently installed at the Electricity 
Works of the County Borough of 5t. Helens, Lancashire, 
a 1,000 kw. steam turbo-alternator, running at 3,000 r.p.m. 
and generating electricity at a pressure of 6,600 volts. 
The current is transmitted to a high-tension switchboard 
and is taken thence to transformers in the generating 
station where the voltage is reduced to 360, and supplied 
to the rotary converters. In the accompanying illustra- 
tions of the new installation, Fig. ! shows the turbo-alter- 
nator, which takes steam from the boilers at à pressure of 
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Fic. l.—THE NEW 1,000 


160 lbs. per sq. in. The steam consumption guaranteed 
by the manufacturers when they obtained the order was 
15:9 lbs. of steam per kw. hour at full load ; the actual 
consumption, however, which was obtained when the 
machine was tested came out at 15°64 lbs. per kw. hour, 
which is 1:63% better than the guarantee. Needless to 
say, this result is very satisfactory from the Corporation's 
point of view, as it means that there is a direct reduction 
in the coal consumed in the boilers for driving the set, 
other than estimated. The condenser is of the low-level 
jet type, manufac ‘tured by Mirrlees Watson, Glasgow, with 
Westinghouse motors driving the various pumps. 

Fig. 2 shows a longitudinal section through the Westing- 
house-Impulse Turbine. The steam enters at the left-hand 
side of the turbine and is expanded through the various 
nozzles pl: aced in each stage until the exhaust pressure is 
reached. Each stage consists of a diaphragm fixed in the 
cylinder and a moving wheel on the shaft. 
The velocity of the steam after it passes 
through the diaphragm nozzles is used up 
on the blades of the moving wheel. [The 
bearings are supplied with oil under 
pressure from the oil pump shown in the 
bedplate the turbine, which is driven by 
means of a vertical shaft through bevel 
gear from the governor shaft, which in 
turn is driven from the main turbine 
shaft by means of the worm and gear 
wheels shown. An emergency governor 
is fixed on the extreme end of the shaft 
to prevent the turbine reaching a dangerous 
speed should anything yo wrong with the 
ordinary governor gear. The blades rivetted 
on the various wheels are machined out 
of the solid steel bar. The main shaft is 
made of high-quality steel, and stepped in 
diameter from the centre towards each 
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end to take the blade wheels. Water glands are pro- 
vided on each end of the cylinder to keep air from leaking 
into the cylinder and steam from passing out. The 
steam chest, which receives the steam from the main 
boilers, contains the necessary stop valves and governor 
valves for operating and controlling the turbine. It 
will be seen that the turbine is covered with planished 
steel, and all moving parts are totally enclosed so that 
no dust or dirt can reach the bearings. The alter- 
nator is totally enclosed, and in order to keep the windings 
cool, air is drawn in at each end of the machine and dis- 


| charged at the top. 


kK. 


Fig. 3 gives a view of the turbine with the top cover of 
the cylinder and the cover of the governor gear removed. 
Up to the installation of the 1,000 kw. turbo- alternator, 


W. TURBO ALTERNATO:-. 


the whole of the alternating current generated was supplied 


by two British Westinghouse Rotary ae equip- 
ments. In the accompanying illustration. Fig. 4, a view 
of the smaller one of 250 kw. capac ity 1s slow n. Just 


behind it can be seen the high-tension oil-cooled transformer 
used in conjunction with the rotary. A little beyond will 
be noticed the switchboard panels; these are for the two 
low-tension direct-current, and for the two low-tension 
alternating-current sides of the Rotary Converter equip- 
ment. Eac h of the Rotaries is designed specially to be 
reversible, that is to sav, thev can convert direct-current 
into polyphase alternating-current, or vice versa. Now 
that the turbo set 1s installed, these rotary converters will 
form a very flexible and most efficient link. between the 
direct-current and alternating-current systems of supply. 
The larger rotarv converter is of 550 kw. capacity. The 
switches for the e.h.t. gear are both automatic and non- 
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Fia. 3.—viEW OF TURBINE WITH TOP COVER OF CYLINDER AND COVER OF GOVERNOR 
GEAR REMOVED. 


automatic, each being oil-immersed. Each oil switch is 
located in a separate brick cubicle in the basement under 
the engine room floor, and in each, isolating switches are 
provided to enable the attendant to attend to the oil 
switch without the risk of receiving a shock. The whole 
of the high-tension switchgear in the basement is screened 
off by expanded metal screens. No high-tension current 
is brought to the operating panels on the engine room floor. 

The Electricity Committee of the County Berough Cor- 
poration of St. Helens, who, with the Electrical Engineer, 
Mr. E. M. Hollingsworth, are responsible for this noteworthy 
extension, consists of the Mayor, Alderman J. Beecham 
(chairman), Councillor W. N. Pilkington (deputy chairman), 
Aldermen C. J. Bishop, J. Forster and W. W. Pilkington, 
and Councillors W. Collier, J. A. Collins, R. B. Davidson, 
J. Gleave, R. Jackson, R. Waring and W. Woodcock. 


OFFICIAL TEST OF THE 3,000 
KW. TURBO ALTERNATOR AT 
BRISTOL. 


We are indebted to Mr. H. Faraday 
Proctor, M.Inst.C. B., M.J.E.E., Chief En- 
gineer and Manager, for the subjoined 
account of the results of the official tests of 
the first of the two new 3,000 kw. impulse 
type three-phase turbines built by the 
British Westinghouse Company, Ltd., for the 
Bristol Corporation Electricity Department. 
These are of special interest as showing 
the efficiencies obtained on turbines of 
this description. The specified conditions 
of test are as follows :— 

Normal output of turbine, 3,000 kw., 
three-phase, 50 periods, 6,000-6,600 
volts. 

"team pressure, 200 lbs. above atmosphere. 

"uperheat, 200° Fahr. 

Vacuum, 28 in. in 
barometer. 

Speed, 1,500 r.p.m. 


relation to 30 in. 


The sets are designed for an overload 
of 2595 for two hours, or 50°% for short 
periods. The turbine consists of a number 
of wheels mounted on a shaft revolving 
inside a number of cells in the casing. The 
first wheel carries two rows of moving 
I cles; and this wheel is compounded. for 
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velocity. The following wheels have 
only one row of blades, and the ve- 
locity of the steam by expanding 
through the diaphragm nozzles is 
completely used up on the moving 
wheel at each stage. The clearance 
over the tips of any of the blades is 


not less than 3-16ths in. so that 
fouling or stripping is entirely 
obviated. 


This type of turbine enables the 
use of very high steam pressures and 
temperatures without risk of injury 
to either blading or casing, as only 
the nozzle boxes—which are two in 
number—are subjected to maximum 
pressure and temperature. Thesteam 
expands in the nozzles from 200 Ibs. 
per sq. in. (total temperature 590° F.) 
to about 45 lbs. per sq. in. gauge (the 
temperature being reduced to 350° F.) 
pressure, the superheat and pressure 
being converted into kinetic energy 
which is absorbed efficientlv in the 
velocity wheel. "Phe casing is thus 
subjected to comparatively low  pres- 
sures and temperatures, so that no 
trouble is experienced due to distortion 
and expansion of the casing of the 
shaft. 

In addition to the nozzles capable 
of carrying full load, separate nozzles 
are provided for 2595 overload and 
full load non-condensing. Thus the 
consumption at 2594 overload is even slightly better than 
at full load, since no steam is by-passed into a lower stage 
of the turbine. 

The diaphragms splitting up the cylinder intoa number 
of cells are provided on their outer periphery with guide 
blades, and in these the expansion of the steam is carried 
down to the condenser pressure. No expansion takes place 
in the moving blades, consequently there is no tendency 
for the steam to leak past the tips of the blades, and it is 
due to this that fine clearances are not necessary. The 
blades are out of the solid and secured by rivets to the 
periphery of the wheels. This arrangeinent of blading is 
clearly shown in the Figure on the next page. 

The Westinghouse water glands are used at each end of 
the turbine, and provide a perfectly air-tight seal under all 
conditions of running. 


ROTARY CONVERTER AND SWITCHBOARD. 


THE 
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The official tests were carried out at Avonbank Elec- 
trietty Works, Bristol, on March 18 and 19, 1911, bv the 
British Westinghouse Company, in the presence of Mr. H. 
Faraday Proctor and other officials of the Bristol Corpora- 
tion, Steam consumption tests were taken at 1, 2, full 
and 25°, over full load —each for a duration of one hour: 
all instruinents used were specially calibrated immediately 
before and after the test. 


BLADING OF THE WESTINGHOUSE TURBINE. 
Approximate load a E 3 full 5 
Output .. i e  D]o603kw. 23-4 okw. 2930kw. 3.645kw. 
Speed 1.505 1.490 1.500 1.501 
Steam pressures oo 925 189:2 195:4 15376 
Steam temperature .. Ont td) SGRI aa 
Steam superheat ex bp 176-6 13271 17-7 
Vacuum (30 in. barometer) 28742 28-47 28:14 2778 
Circulating water inlet .. 41° F. 41°F. 43° F. 41 F. 


Circulating water outlet a 017 Gt 605 
Energy for condensing 
plant, air and circulat- 


ing pumps 45kw. 46kw. 48kw. tkw. 
Steam „consumption. 
Fota) .. 23,887 33.015 40,200 51.174 
Steam consumption, lhs. 
per kw. hour .. i, 129 14:08 13:72 LEO3 
Ditto, corrected for 200 
Ibs. pressure 200° F. 
superheat (vacuum as 
during test) 14°78 13:04 13°47 135771 


The corrections allowed for variations in the steam 
pressure and temperature as from the specified conditions 
are 195 for 10 Ibs. pressure and 9°, for 10° F. superheat. 
No corrections have been made for vacuum as contractor 
has benefit of more than 28 in. with bar. 30 in. The genera- 
tor is separately excited from a 100-volt exciting system, 
the field absorbing from 276 amps. at 51 volts at half load 
to 291 amps. at 55 volts at 25% overload. 


FOOLS AND FUSES. 
` By H. E. Goody. 


In the whole range of electrical apparatus and accessories 
there is, perhaps, nothing whieh is subjected to more 
incompetent treatment than the ordinary fuse. The 
untrained man is not allowed to execute dynamo, motor 
or instrument repairs—of course, he would make an 
obvious mess of the job; but it seems to be the general 
practice to entrust fuse replacements to anybody who is on 
the spot and has wire of some description in his possession. 


In the case of a lighting installation, the fuses are almost 
the onlv portions of the system for which skilled attention 
is absolutely essential, and at the same time they are the 
portions to which least is given. The average small lighting 
consumer, apparently, thinks differently (if, indeed, he 
thinks about the matter at all), for whereas he calls in a 
wiring contractor to fix a new lamp or repair a. holder, he 
very frequently replaces his own fuses when they are 
inconsiderate enough to blow. 

Of course, the tendency of the lay press to attribute fires 
of all kinds to faulty electric light fuses is as groundless as 
it is unscrupulous ; but, nevertheless, incompetent. fusing 
has caused a great deal of trouble and inconvenience. 
Electric light consumers (at any rate, the smaller ones) seem 
to be under the delusion that man is born with what may 
be called “ the fuse instinct" ; that is to say, the knowledge 
of what sort and size of wire to use in any given case. When 
the light fails because of a broken lamp or loose fuse contact, 
the average consumer is reduced to a state of absolute 
helplessness, and probably telephones to the supply company 
for the services of an expert ; but when it is merely a fuse 
that has blown, it is quite another matter: the consumer 
feels more in his element, and boldly attempts the repair 
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with a hat-pin or a French nail! And that is no over- 
statement ; the wiiter has come across worse things than 
French nails in this connection, . 

One instance recurs vividly to mind. The occasion was 
a dinner party at a large house in the West of London. 
Suddenly, in the middle of the meal, all the lights in the 
house went out. The host, verv wisely, wanted to send for 
an electrician ; but one of the guests dissuaded him, saving 
that, unless the company's fuse had blown, he could quite 
easily put matters right. An interested group followed the 
amateur fuse repairer into the nether regions. The con- 
sumers main fuse had failed, and urgent enquiry elicited 
the fact that there was no fuse wire in the house. But 
nothing daunted, the repairer drew a bunch of keys from 
his pocket and announced his intention of filling therewith 
the void between the fuse clips. There was a heavy short- 
circuit on one of the fittings. and the main-switeh and all 
subsidiary switches had been left on, so that it is not verv 
surprising that, after having mounted a step-ladder and 
skilfully arranged the kevs across the fuse-gap, there was a 
tremendous flash and explosion, and the summary removal 
of the repairer from his perch. 

That, of course, is an extreme case, and very few con- 
sumers are so inexpressibly sillv as the hero of it, most. of 
them possessing a vague idea that wire is an essential 
material for fuse repairs, and, moreover, that it. should be 
small in sectional area, and of a silvery appearance. 

But in this connection appearances are. sometimes 
deceptive; and the statement of this truism leads to 
another illuminating incident. In this case there were, 
fortunately, no unpleasant consequences. A 5 ampere 
circuit fuse had blown, and the consumer, who had noticed 
the size and colour of the wire used for this tvpe of fuse, 
carried out repairs with a piece of wire which he had found 
on the neck of a soda-water bottle. Some time after, when 
the error had been pointed out to him, he excused himself 
on the ground that the wire looked just like that used for 
the original fuse; and he could not make comparative 
chemical analvses on the spot to determine whether the 
wires were of similar composition. 


Another consumer—a man who took a supply of current 
for several small motors—was evidently quite oblivious of 
the fact. that the chief function of a fuse is to blow when an 
excessive current is passed through it. Something went 
wrong with one of his motors, and the fuse blew in a most 
emphatic manner when jt was started up. The motor in 
question was only of 1 h.p., and the controlling fuse was a 
single strand of 22 gauge copper wire. It was this fuse 
which had failed. The consumer replaced it with one of 
similar size, which also blew when the motor was switched 
on. Not content with this fairly clear proof that there was 
a fault on the circuit, he put another fuse in of double the 
original size; and when that also blew he added still 
another strand of wire. When the supply company's 
inspector was at last called in, he found the melted ends of 
5 strands of 22 gauge copper wire attached to the fuse 
terminals. By some miracle, the company's fuse had 
survived the three strands, but the five were too many for it. 

And it is not only consumers who err in this very impor- 
tant matter of fuse replacements. The writer knew a man 
in the employ of an electrical contracting firm who carried 
out all his repairs with 18 gauge tin wire. For small instal- 
lations he would use a single strand both for circuit and main 
fuses; for large currents he would make up a sort of 
stranded cable of the wire. He never used other wire— 
he could not be bothered with carrving more than one size. 

This man did not sin through ignorance, but through 
laziness and indifference. One would like to see offences of 
this sort made legally punishable. 

It would be a good thing if supply authorities would issue 
fuse tables to all their consumers. Some tables, which would 
he very suitable for this purpose. appeared a few months 
hack in '* Electricitv." They formed part of an article by 
Mr. A. T. Bullen, and instead of having a current basis, 
they were calculated on the candle-powers of different 
lamps ; so that one could see at a glance what size of wire 
was necessary for a given number of either carbon or metal 
filament lanips. 

If some such tables as these were printed, say, on the 
back of consumers! meter cards, there would be no excuse 
for incorrect fusing, at any rate, in regard to lamp Circuits 
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Electrical Progress at Home and Abroad. 
A Review by our Special Correspondents. 


MANCHESTER NOTES. 


The Local and Students’ Sections of the Institution 
of Electrical Engineers. 


The Committee of the Manchester Local Section of the 
Institution of Electrical Engineers have presented a very 
gratifying report on the work of the eleventh Session. The 
membership roll at the close of the Session gave a total of 
769, namely, 95 members, 331 associate members, 74 
associates and 269 students. In addition to the Chairman’s 
address, eleven papers were read during the Session, all of 
which marked a very high standard. The full list is as 
follows :—1910 : November 8th, ** The Irregularities in the 
rotating field of the Polyphase Induction Motor," by C. F. 
Smith, M.Sc., M.I.E.E. November 22nd, “ Street Lighting 
by Modern Electric Lamps," by Haydn T. Harrison, 
M.I.E.E. December 6th, ‘ Control of Electric Winding and 
Hoisting Engines," by Dr. E. Rosenberg, M.I.E.E. Decem- 
ber 20th, ‘‘ Merz-Price Protective Gear and other dis- 
criminative apparatus for alternating-current circuits," by 
K. Faye-Hansen, A.M.I.E.E., and G. Harlow, A.M.L E.E. 
1911: January 17th, “ Electric Heating as applied to 
Cooking Apparatus," by Harold Gray, A.M.I.E.E. January 
31st, * Modern Long-Distance Transmission of Electrical 
Energy," by W. T. Taylor, M.LE.E.; “Extra High 
Pressure Transmission Lines,” by R. Borlase Matthews, 
A.M.L.E.E., and C. T. Wilkinson, A.M.LE.E. February 
14th, “ Chemical Action in the Windings of High Voltage 
Machines,” by A. P. M. Fleming, A.M.LE.E., and R. 
Johnson, A.M.LE.E. February 28th, “ The Electrical 
Undertaking of the Birmingham Tame and Rea District 
Drainage Board,” by L. F: Mountfort, Assoc.M.Inst.C.E., 
A.M.I.E.E. March 21st, “ Electricity Meters, with notes 
on Meter Testing," by H. A. Ratcliff, A. M.I. E. E., and A. E. 
Moore, A.M.LE.E. March 28th, ** The Properties of the 
a-Rays from Radio-Active Matter," by Prof. E. Rutherford, 
D.Sc., F.R.S. With so excellent a record it is regrettable 
that the committee should have to report that the average 
attendance at meetings was not up to the standard of former 
years. 
^ The committee for 1911-12, elected at the annual meeting, 
is as follows :—Chairman, W. Cramp; Vice-Chairman, J. 
Frith; Members, C. J. Beaver, A. A. Day, M. B. Field, 
G. Layton, Prof. E. W. Marchant, T. L. Miller, S. L. Pearce, 
Dr. E. Rosenberg, C. F. Smith, C. D. Taite, B. Welbourn, 
P. P. Wheelwright ; Past Chairmen (Ex-Officio Members 
of the Committee), Miles Walker, S. J. Watson, and J. S. 
Peck; Hon. Secretary and Treasurer, H..W. Wilson, 19, 
Brazennose-street, Manchester ; Assistant Secretary and 
Treasurer, A. L. Green, 8, Westminster-avenue, Manley 
Park, Manchester. 


Students’ Section. 


, In the Students’ Section nine papers of much interest and 
value were read, namely :—1910 : November 15th, ** Recent 
Electrie Locomotive Practice and the H.T. Direct-Current 
Railway System," by Mr. Allan Monkhouse. November 29th, 
" What's wrong with the Electrical Industry and how to 
put it right—on paper," by Mr. H. A. Carney. December 
13th, “ Organisation and the Reduction of Manufacturing 
Costs," by Mr. A. R. Stelling. 1911 : January 10th, “ Large 
Gas Engines," bv Mr. G. D. L. Horsburgh. January 24th, 
“Switchboard Measuring Instruments," by Mr. H. T. 
Warner. February 7th, “ Electric Wave Telegraphv," by 
Messrs. A. K. Bentley and B. Hovle. February 21st, 
" Sub-Station Practice," by Messrs, A. Welch and A. E. 
Dent. March 7th, “ The Development of the Diesel Oil 
Engine," by Mr. W. Rovlands Cooper. March 20th, * The 
History of the Steam Engine," by Mr. M. Gregory, 
A.M.L E.E. 

For their paper on “ High Tension Spark Discharge in 
Air" Messrs. P. Kemp and W. A. Stephens have been 
awarded a Students’ Premium of £5. 

The programme of papers has been well appreciated bv 
members, the papers covering all sides of the industrv, and 
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the Committee observes that they are pleased to note the 
improvement in the discussions which have taken place. 

The Committee for the current session is as follows :— 
Messrs. A. K. Bentley, J. I. Law-Brooks, H. A.‘ Carney, 
H. E. Crowcroft, W. B. Garrett, H. J. Gwyther,"J. Har- 
grove, D. Harrop, J. N. Hindle, J. Parkinson, R. G. Parrott, 
William Parry, A. R. Stelling, T. G. Travis, A. Wadsworth ; 
T. G. Travis, Vice-Chairman ; R. G. Parrott, Hon. Secre- 
tary. 


SCOTTISH NOTES. 


Mr. Boyles Paper on Electric Revolving 
Cantilever Cranes. 


(Continued from page 439.) 


A typical equipment for a 150 or 200-ton crane would be 
as follows :— 


Marx HorsT.—T wo motors with reversing switch. Nine 
points of control on both lifting and lowering sides, con- 
sisting of five series steps and four parallel steps. Over- 
winding switch operated by a screw on the main barrel 
shaft, giving an adjustable minimum distance of about 4 ft. 
between the two blocks. Rheostatic, hydraulic, and band 
brakes. 


AUXILIARY HorsT.—One motor. Seven steps on hoisting 
side, and three for lowering on power. One free position, one 
“off” position, and four braking steps. Rheostatic and 
band brakes. 


Matn Rack.—One motor. Seven resistance steps out or 
in, one free position between power and braking, and three 
braking steps on both sides of barrel. The controller in this 
case only is fitted with a “ dead man's handle,” by which 
the current is cut off when a button pressed by the thumb 
is released. A switch is provided at minimum and maximum 
radius which operates a radius light, also a no-volt on the 
main switch. Rheostatic and band brakes on both sides. 

SLEWING.— One motor. Seven power steps and three 
braking steps on both sides, with a free position between 
power and braking. Rheostatic and band brakes on both 
sides. 


JicGER Hotst.—-One motor. Five power steps on the 
hoisting side and two on the lowering side. Four braking 
steps with an '' off" position and a free position. Over- 
winding switch with an adjustable minimum of about 6 ft. 
between the two blocks. Rheostatic brake and an “on” 
band brake. 


JIGGER Rack.—One motor. Five points of control out or 
in. One free position and two braking steps. 

Before being finally taken over a crane is usually sub- 
jected to a series of tests, the loads being brought very 
gradually on to the structure. The test loads for the main 
and auxiliary hoists are generally about 25% in excess of 
the maximum working load, and at the same radius as the 
latter. For the jigger and house traveller the test load mav 
be increased to 5094 in excess. 

Readings are taken of the following :—-(a) Deflection at 
extreme ends of long and short arms; (b) Lengthening or 
shortening of tower legs; (c) Compression of foundations ; 
(d) Amplitude of vibration at ends of cantilever, and at 
tower legs during hoisting, lowering, and racking; (e) 
Bearing of drum girder on rollers at all points; (f) Gear, 
speed, current, voltage, load, brakes for the various motions 
and tests, with overrun at periphery of rack in case of 
slewing after the current is cut off. 

The deflection as recorded is made up of five items :— 
(1) Actual defleetion of jib due to live load ; (2) Actual 
deflection of platform girder at tower ; (3) Increase due to 
the latter carried out to the end of the jib ; (4) Elastic 
compression of the tower leg ; (5) Increase due to the latter 
carried out to the end of the jib. 

An important point in the tests is the efficiency of the 
various brakes. In each case the load is lifted a height of 
from 10 to 50 ft., and lowered on the particular brakes. The 
tests also include the traveller in the machinery house, and 
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the jigger if one is supplied. It is better when no additional 
temporary counterweight 1s required for the maximum test 
load, the centre of gravity being still a few feet within the 
roller path and no tension on the centre pin. Where a 
special test 18 required for the ropes apart from the structure 
itself, the ropes, gearing, and brakes may be tested to 50% 
in excess of the maximum working load bv a load not at 
maximum radius. 

The horizontal or lateral movement at the top of the 
tower during a complete revolution of the loaded or unloaded 
crane, may also be taken by setting up a theodolite to read 
on a scale fixed to the platform girder. Under the worst 
conditions this should not exceed a total movement of about 

in. 

Hammerhead derricking cranes consist essentially of a 
revolving derrick crane resting on a high tower, thus com- 
bining some of the advantages of both the derrick and tower 
cranes, 

The chief advantages of this type of crane are :—(a) 
Owing to the comparative narrowness of the jib, it can 
move more easily out and in between the masts and funnels 
of ships during repair or equipment; (b) The jib may be 
derricked so as to revolve clear of any high objects on the 
deck; (c) Long pieces may be easily dealt with near the 
point of the jib, as in the floating crane; (d) All movements 
may be accurately made, and there is no righting when the 
load is dropped, as in the floating crane. 

One of these cranes has been constructed by Messrs. 
Bechem & Keetman, Duisburg, Germany, at Birkenhead, 
for the Tranmere Bay Development Company, Ltd. It is 
provided with electrically-driven hoisting, derricking, and 
revolving gear. It will lift 150 tons at 14,000 millimetres 
(46 ft.) on the large hook at 5 ft. per min.; 50 tons at 25,000 
millimetres (82 ft. 1 in.) on the small hook at 191 ft. per min., 
and makes a complete revolution in from 5 to 7 min. The 
total weight of structural steelwork is 305 tons, and the 
counter-weight is 162 tons. 

As in the case of the cantilever crane, the British type of 
the hammerhead derricking crane would be provided with a 
roller path at the top of the tower, and have no central 
revolving mast. A 150-ton electric pedestal derricking crane 
with revolving jib could be constructed for about the same 
price as a cantilever crane. It is believed that this type of 
crane will become more common, and it has many advan- 
tages. 

The crane should be of ample strength and rigidity in all 
its parts. Due account must be taken of the stresses caused 
by hoisting, lowering, slewing, and racking, and of the 
sudden application of the brakes in any of these cases. The 
jib should be of ample strength to resist all lateral stresses, 
and the connection between the jib and the drum girder 
made secure for slewing stresses by strong gussets. A 
reasonable allowance for dynamic impact due to any 

ossible combination of these stresses is 5% of the maximum 
iv load stress in the member. In first-class work of this 
kind, as designed by British engineers, the working stress 
in tension is limited to 6 tons per sq. in. under dead load, 
live load, and a wind pressure of 5 to 10 lbs. per sq. ft. 

A design for a crane capable of dealing with 300 tons 
working load at 100 ft., and having a test load of 375 tons 
at the same radius was described. This crane would be 
larger than any yet contemplated both as regards outreach, 
height, and load capacity, but it represents the next step in 
the direction of increase. It is provided with two slewing 
gears, and a central revolving mast to turn the operator's 
cabin, placed about 50 ft. above ground level. A light 
member is run along the centre of the jib to assist in giving 
lateral stiffness with such a great depth of girder. The 
maximum outreach is 168 ft., with a load of 158 tons. The 
counterweight required is 200 tons. 


SOUTH WALES NOTES. 


Mr. Collis’s Paper on Breaking High and Low 
Potential Circuits at the South Wales Institute of 
Engineers—Discussion. 


On Thursday, April 20, at the annual general meeting 
of the South Wales Institute of Engineers, the discussion 
on Mr. A. Q. Collis's paper on “ Breaking High and Low 
Potential Circuits,” which has already been reported, was 
continued and concluded. The chair was occupied by Mr. 
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Ithel Treharne Rees, M.Inst.C. E., who stated that a wire 
had been received from Mr. Collis regretting that he had 
been detained on business in London and could not arrive 
to personally give his continued reply to the discussion. 
A communication had also been received from Mr. A. M. 
Taylor, who had already contributed to the discussion, 
which the Secretary then read. The communication, in 
abstract form, was as follows : 

Mr. Collis had referred to the use of a magnetic hlowout 
on an alternating current switch. The time taken for the 
switch designed by Mr. Taylor was so short that, starting 
from zero, the point at which operation commenced, the 
current was unidirectional until the arc was quenched by 
the magnetic blowout. The action of the magnetic blowout 
arc on the oil was more than counterbalanced by the rapid 
circulation of the oil due to the displacement of the switch 
blade. Mr. Collis had given in the course of the discussion 
some figures regarding the rise of voltage on a cable working 
at 2,000 volts, 200 yards long, carrying 500 amps. When 
the circuit was broken the rise was 9,300 volts. He (Mr. 
Taylor) did not know whether this test referred to a cable 
having a motor connected to it, or whether the only self- 
induction was that of the cable. If, however, a direct short 
circuit occurred across such a feeder, it was certainly 
possible to get a rise of voltage in excess of the norinal 
generator pressure. This rise would be dependent upon 
the rate of change of current at the instant of breaking. If, 
therefore, the rate of change could be limited by introducing 
resistance into the circuit at the moment of rupture, the 
current rise being thereby reduced, the reactance voltage 
of the alternator would also be reduced. 

Regarding Mr. Collis's diagram No. 33, the conditions 
represented were those of breaking 200 amps. If 2,000 
amps. had to be dealt with, the gap between the auxiliary 
contacts would have to be greater before breaking occurred, 
involving a longer tiine. He had tested two leading types 
of breakers, the auxiliary contacts of one separating an 
inch and of the other one-and-a-half inches before the 
circuit was interrupted. This represented a time of :036 
second in one case and ‘042 second in the other, and there- 
fore be regarded Mr. Collis's figure of ‘01 second asin error 
unless he had some special means of opening the switch. 
The above times neglected the slowing action of the oil- 
damping and the friction of the gear. The times would be 
still further increased if, as in the case where the switch 
was controlled from another part of the board, long con- 
necting rods and cranks were used. 

In the absence of Mr. Collis’s reply, the discussion was 
then concluded. 


GERMANY. 


Main Line Electrification—New High Tension 
Regulations—Efficiency of Metal Lamps. 


The Landtag are about to discuss the question of the 
introduction of electric traction on main lines, both those 
already existing and those to be constructed. The Magde- 
burg Bitterfeld Railway is the first to be discussed. This 
will be followed by a discussion on the electrification of the 
line between Lauban and Konigozeit, a mountain line with 
sharp curves and steep banks. The Magdeburg line repre- 
sents the other extreme, and the Prussian Railway Ministry 
hopes to get some useful detail as to cost of construction of 
electric railways generally from the results with these two 
railways. The Magdeburg-Bitterfeld line is already elec- 
trified and the electromotives easily haul trains at 80 m.p.h. 


New Railway Regulations. 


Some new rules have been imposed on high tension trans- 
mission over German railway land, and not concerned with 
the railway. The regulations came into force this month. 
The“ foreign ” lines must be without effect on currents used 
for railway purposes by induction or otherwise, and must 
cause no danger to railway servants or travellers. Instal- 
lation, repairs, etc.. must not interfere with the working of 
the railway. Overhead traction must not be used unless 
alternating current is carried. Overhead wires must cross 
the railway at a height not less than 23 ft. above the rails, 
and must not approach the wires of an electric railway 
nearer than 6} ft. vertically or 4 ft. in a horizontal direction, 
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Underground wires where under the rails must be enclosed 
in brick conduits. Nets should be put underneath overhead 
wires for safety. All operations connected with “ foreign ”’ 
lines must be carried out under the superintendence of the 
railway concerned. 


Efficiency of Electric Incandescent Lamps. 


Professor Leinbach, an eminent authority on electric 
lighting, has made a very large number of experiments as to 
the amount of light produced and the current consumed by 
different lamps. The results are as follow :— 

| Watts consumed 


Kind of lamp. per hour. Efficiency. 
Carbon filament. . 3:8 1:759, 
Nernst T .. 20 217% 
Tantalum is a .. 2:02 2:159, 
Osram 1:51 3:509, 


In spite of the fact that the energy consumed per candle- 
power is put too high, this shows clearly that great improve- 
ment in electric lighting is still possible. The waste of 
current is enormous, and while a gas mantle gives the best 
light with the minimum possible of gas, the electric lamp 
wants the maximum current for which it is intended. 


Recovery from Electric Shock. 


A remarkable case of recovery from the effect of a power- 
ful current has been recorded. A man, while making some 
repairs, accidentally got a 4,15 volt current through his 
arms and chest. He was to all appearance dead when found, 
but by a persevering use of artificial respiration, exactly as 
in cases of drowning, effected complete recovery. With the 
exception of two severe burns the man is now as well as ever. 


New German Electric Station. 


The electric railway over the Mittenwald which divides 
Bavaria from the Tyrol will be ready to start operations 
early in 1912. The current for the Bavarian portion of the 
line is to be supplied from the Walchensee, but this will not 
be available at first, and in the meanwhile the current will 
be supplied from the Rutzbach. The Rutz station will 
supply 45 million kw. hours annually, using 4,300 h.p. for 
four months in the summer and 8,600 for the other eight 
months of the year. The current will be carried to the line 
by an overhead cable at 10,000 volts. 


UNITED STATES. 


Regenerative Control —How much ean be Saved — 
Essentials of Electrical Edueation. 


The subject of regenerative control has been receiving a 
considerable amount of attention of late at the hands of the 
technical press. The latest, and in some respects, most 
noteworthy contribution to the discussion is made by Mr. 
J. G. Lang, who in à communication to the “ Electrical 
World " attributes the lack of progress in the matter of 
recovering the potential and kinetic energy of a vehicle to 
the fact that the series motor, the type which experience 
has proved to possess the best qualities for propulsion, 
practically lacks the reversible characteristic in direct 
consequence of the fact that those qualities which make the 
series motor superior to the motor with shunt characteristic 
as far as traction is concerned are antagonistic to reversi- 
bility. He laments the fact that electric traction has been 
allowed to develop during a score of years without any 
serious efforts to utilise the well-known reversible character- 
istic of the dynamo-electric machine, especially when one 
considers the great amount of effort made to effect energy 
savings 1n so many other directions where the possible 
saving is only trifling as compared with that held in store 
to reward the practical application of regenerative control 
to traction. It is of utmost importance to analyse and find 
an answer to the question : “ How much at the best can be 
saved under certain known conditions ? " and Mr. Lang 
essays an answer to this inquiry. Transmission line losses 
being easily ascertainable, the subtraction of this loss from 
the energy consumption per car mile gives the electrical 
input to the motors. The electrical input is transformed into 
mechanical energy, one part of which is used to overcome 
the car resistance, another to accelerate the car, and the 
remainder lifts the car from the lower to the higher levels. 
If the energy supplied on an uphill route, as well as on the 
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level is known, the potential and kinetic energies can be 
deduced, and if the average equipment efficiency and trans- 
mission losses can be estimated, the average energy con- 
sumption per car mile will give the theoretical limit of 
regenerative saving. Mr. Lang cites a case in which the 
energy consumption as measured at the generating station 
was 1:5 kw.-hours per car mile. The transmission losses will 
be assumed to be 5%, the equipment efficiency 65%. 
Consequently, the efficiency of transformation from elec- 
trical energy at the busbars to mechanical energy is 0:95 x 
0:65, or about 0:62. The mechanical output is, therefore, 
equivalent to 1:5 x 0:62, or 0:93 kw.-hour per car mile. 
The hauling energy for a car of 12:5 tons weight, under the 
assumption of a car resistance of 19 lb. per ton, equals 
19 x 12:5 x 5,280 ft. lbs. per mile, or about 0:47 kw.-hour 
per car mile. Subtracted from 0:93 there is a remainder of 
0:46 kw.-hour that could be transformed more or less com- 
pletely into electrical energy and be recovered. This would 
indicate that on the particular route or system a saving of 
3195 would be the theoretical limit. If 6595 would be a 
practical regenerative efficiency the practical saving that 
could be expected would be about 20% of the present 
energy consumption. 


Electrical Education. 


Professor E. H. Freeman, who occupies the chair of 
Electrical Engineering at the Armour Technological 
Institute in Chicago, offered at last week's meeting of the 
Chicago Electric Club some interesting observations on the 
subject of electrical education. In the course for electrical 
engineering, he urged that two requisites should be borne in 
mind, firstly the need of supplying information to students, 
and secondly the training of their ability to solve problems 
in engineering by means of that information. The common 
trouble in regard to most present-day methods is that while 
the student regards the first-named requisite of primary 
importance, the instructor generally regards the second 
requisite as the most vital factor. The effective middle 
course, in Professor Freeman's view, is that such subjects 
should be selected as the student will find the greatest 
difficulty in mastering by himself, and this involves con- 
sideration of the fact that careful attention must be given 
to theory as applied in practice. For instance, considerable 
time must be given to the mathematical theory of electrical 
calculations and investigations, because the college is par- 
ticularly the place where the student is helped over the 
difficult steps in this study. Practical men often regret their 
lack of training in theory, and it is the province of the 
engineering school to deal largely with the study of the 
underlying theory. Dr. C. P. Steinmetz once said that the 
electrical engineer gives only four vears to theory against, 
perhaps, 40 years to practice. Three well-defined classifi- 
cations of electrical engineering may be made. These relate 
to power and heavier currents, to the telephone and lighter 
currents and to the various aspects of illumination and 
electric lighting. The student might specialise in relation to 
one of these branches if he knew just where his work would 
he in after life, but as a matter of fact it is not desirable, 
in Professor Freeman's view, to carry specialisation very far 
in college. The work in the engineering school should dwell 
especially on the fundamental relations underlying engi- 
neering work of a given character, as civil engineering, 
mechanical engineeirng or electrical engineering, but it is 
even advisable not to give too much attention to these 
broad lines of demarcation, except such as are necessary in 
order not to offend too deeply the susceptibilities of the 
student who, for instance, insists that he wants to study 
electrical engineering and not mechanical engineering. At 
Armour instruction is given by means of lecture and 
recitation work and by laboratory and shop work, though it 
is recognised that this mixed form of instruction would not 
be so valuable for a man who afterward engaged in plant 
operation or consulting work as it would be for the one who 
later went into manufacturing. Professor Woodworth, of 
the Lewis Institute, expressed cordial concurrence in Pro- 
fessor Freeman's references to specialisation, and quoted a 
declaration made at a recent conference in classic Boston in 
relation to engineering education, to the effect that “ Them 
as knows does; them as don't know teaches." There was 
every evidence, he said, that specialisation was carried too 
far in college work, whereas the real demand was for 
thorough positive groundwork in general /physics. 
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INDUSTRY AND FINANCE. 


There are those who think that there is something 
wrong.with the industries of this country and that in 
proportion to our industrial population and the skill of 
our workmen, we ought to have a larger share in the 
profitable business of the world than we have to-day. 
There are others who think that we are doing as much 
industrial business in this country as a sound economic 
condition will allow, and that though the electrical trade 
may have been doing badly for some time past, it is the 
exception to the rule of general prosperity ; and those 
who are of this opinion sav that we should not look at 
things in general through somewhat clouded electrical spec- 
tacles. There are also people belonging to a third class who 
say that though things in this country are not bad, they 
might be better, and many of these who are connected 
with the electrical trade are somewhat puzzled by the 
fact that while industry generally has improved, electrical 
matters have not got much better, although this trade 
from its verv nature should be one of the very first to feel 
the effect of anv material increase in the prosperity of the 
country at large. These three classes of people—the pes- 
simists, the optimists, and the doubtfuls—can all find food 
for careful thought in the interesting paper read by Mr. 
L. Joseph, of the Swiss Bankverein, before the National 
Electrical Manufacturers’ Association at the Institution 
of Electrical Engineers, on Tuesday last, on “ Foreign 
compared with Home Industrial Finance." 

Mr. Joseph has had first hand experience of the con- 
ditions under which money 1s found for the carrying on 
of industry in the three principal industrial countries of 
the world—Great Britain. the United States and Germany, 
and it is evident from an examination of his paper that he 
has been * behind the scenes " in finance. John Bull has 
for many years been proud of his national institutions 
and business methods, and quite rightly so, and sometimes 
he rather pities the “ poor foreigners" for their apparent 
ignorance: and this feeling carries with it some hesitation 
before any methods used by other people are too closely 
examined for fear that this examination might upset his 
self-satisfying opinions. Occasionally he receivesa severe 
shock, and finds that the poor foreigner has made wonderful 
progress and has been poaching on what he has considered to 
he some of his private trade preserves, capturing some of his 
business, and frequently making a remarkably good profit. 
as well, despite the fact that the methods he used, and the 
principles underlying these methods, were directly opposite 
to his own. Naturally after one of these shocks the optimist 
appears, and like one of Job's comforters, explains that 
even if this particular trade has been lost, there is plenty 
more to be had elsewhere and that a few hours’ perusal of 
trade statistics wil! prove a certain balm for ruflled feelings. 
But John Bull is slowly beginning to think for himself. 
He is waking up and is realising that if he is to hold his 
own in the future in the face of competition-he-must put 
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his house in order, examine the systems used by others, 
and regardless of the appeals of interested parties, adopt 
such features of those systems as will enable him, not 
merely to defend his position in the commercial warfare 


that is constantly raging, but also to use the only opera- 


tion which gives permanent success, the counter attack 
or the carrying of war into the enemies' country. 

B Adam Smith, the great economist, stated about a century 
and a half ago, that the export of capital was a good thing 
for a country provided the home industrial and com- 
mercial requirements were fully provided for, and this is 
as important to-day as it was then. One of the questions 
of the hour among business men is, are the financial re- 
quirements of our industries fully met under the existing 
conditions? and if, as some people assert as the result of 
unfortunate business experiences, our foreign rivals receive 


assistance from organised finance to an extent that our 


own people cannot obtain at home, then, are these extra 
facilities obtained by our commercial rivals by a too close 
approach to the danger zone of national economies ? | 

Thosefwho are interested in the question of industrial 
finance, whatever their opinions may be, owe a debt of 
gratitude to Mr. Joseph for so clearly setting forth the 
methods used here and abroad for the provision of initial 
and working capital for various commercial and industrial 
undertakings. He has dealt with the subject in a remark- 
ably impartial manner, and has not hesitated to indicate 
the strong and weak points of the systems he describes. 
He has not drawn any general conclusions regarding the 
best system to use; the whole tone of the paper--a paper 
based on experience and observation—tending to show, 
however, that the dangers and risks of the financial opera- 
tions used by our foreign, and especially German, rivals, 
are not so great as many with perhaps less cosmopolitan 
experience would suppose. The whole question of industrial 
finance or the problem of the supply of financial and com- 
mercial weapons to our manufacturers and traders at least 
as effective as those used by our great commercial rivals, 
bristles with complications and difficulties. It is useless 
to say like some people that the problem does not exist. 
Tt does exist ; it is true, not in all industries and not in 
all parts of the country, but those who look below the 
surface find it cropping up in all sorts of unexpected 
places. Perhaps in no industry is the problem more serious 
than in the electrical industry. The more the question is 
discussed, the more active minds there will be attacking 
the problem and the greater the chance of a satisfactory 
solution. We may not like the methods of our rivals, 
but saying that they are wrong will not do away with 
the danger. We must find some way to fight them on 
their own ground, with, if anything, something better 
than they have. Then we can face the future without 
fear or hesitation. 


THE *TEGIT" MOULDED INSULATOR. 


It is announced that Mr. Emile Hemming, chemist of the 
Hemming Manufacturing Company, of Garfield, New Jersey, 
and the inventor of " Gummon " and “ Hemit " moulded 
insulating materials, has, after a long series of experiments 
and careful tests, succeeded in producing a new material 
which, it is claimed, possesses great dielectric and tensile 
strength and all of the elasticity and resiliency of the older 
forms of shellac compounds, which it is designed to replace 
owing to its heat-resisting qualities. *' Tegit," as this new 
material has been named, its makers claim, is not affected 
by temperatures up to 600° Fah., and is absolutely water- 
proof, not warping or cracking when subjected to climatic 
changes. It is further claimed for “ Tegit " that it has been 
successfully produced for some time and is being placed on 
the market only after the manufacturing process has been 
perfected to a point insuring a standard reliable product. 
While ** Tegit " is designed to meet conditions for which 
'" Gummon " or “ Henit " may not be entirely suited, it 
will not replace these materials for the many purposes for 
which their characteristics make them desirable. 


NEW ELECTRIC HEATING DEVICE. 


Suecessful Applieation of the Transformer Principle. 


In a new type of electric heating apparatus which is being 
placed on the American market by Mr. W. K. Freudenberger, 
the resistance wire heating element is replaced by a solid 
piece of plate brass in which large secondary eddy currents 
are set up by transformer action from a primary winding 
and core. The brass plate, stamped in the form required, 
annular or rectangular, is, it is claimed, quite indestructible 
under conditions of ordinary use. In applying the trans- 
former principle the body of the appliance 1s made of iron 
or steel and constitutes the magnetic circuit of the trans- 
former. The primary coil is placed in a protected position, 
separated from the secondary ring, which is the heating 
element, and may be wound with enamelled or asbestos- 
covered copper wire, designed for the ordinary service 
voltage. The iron or steel body may be a solid casting, 
stamping or punching, because the usual hysteresis and 
eddy current losses are not losses in this case, but are 
entirely converted into useful heat. In the case of a melting 
pot for solder, the heating element is very thin, has a large 
surface in immediate contact with the bottom of the metal 
pot and requires no insulation, so that the heat is rapidly 
communicated to the part to be heated. A high efficiency 
is thus obtained because there is less chance for lateral 
radiation. On account of the extremely low potential 
developed in the secondary or heating element it is not short 
circuited by being placed in contact with the metal pot. 
Ample thermal insulation is placed beneath the heating 
element, and around the pot, to retain the heat and thus 
increase the efficiency of the apparatus. In large sizes 
flanges are cast at the junction of the pot and base aud these 
parts are bolted together through the flanges instead of by 
using long tap bolts through the base. The same principle 
is utilised for laundry irons, stoves, immersion heaters, 
curling iron heaters, coffee percolators and other apparatus. 
On account of the heat elements being practically inde- 
structible very high temperatures may be used when 
desirable and quick work may be done. 


Preliminary Announcement. 


An Important Inquiry into 
. . THE . . 


Present Condition € Prospects 
of the Electrical Industry in 
Great Britain — - 
has been undertaken on behalf of 


THE | 
"ELECTRICAL ENGINEER." 


TS 


The results of this investigation will, it is believed, 
prove of Exceptional Value and Interest to all con- 
cerned in Electrical Manufacturing and Allied 
Enterprises and will throw an important light on the 
diverse and complicated influences at present in 


operation. 
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Technical Problems and their Solution. 
Questions and Answers by Practical Men. 


RULES. 


Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops. 
electro-metallurgical plant, and electrical engineering work 
generally. 

QUESTIONS.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

ANSWERS.—A fee of 103. will be paid for the best answer, 
and 5e. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. 


QUESTIONS. 

Question No. 1249.—Consider the necessity for automatic 
signalling on railways and the advantages of electric 
over other methods. Indicate the trend of modern 
design in electric systems, and consider the relative 
merits of pure electric and electro-pneumatic systems. 
To what extent is automatic signalling practicable, 
necessary and beneficial on tramways and light 
railways ?—“ L. C." 

Question No. 1250.—Give formule and data with reference 
to oil-immersed resistances, stating increased capacity 
due to immersion, and also their behaviour under 
alternating and under direct currents.—‘ D. C. O.” 


ANSWERS. 
Efficiency of a Three-phase Induction Motor. 


We give herewith some further replies to Question No. 1248. 
—Describe the method of obtaining the efficiency 
of & three-phase induction motor from light load 
tests. What other tests are usually made in commercial 
working ?—'' T. B." 

Answer to Question No. 1248 (awarded 5s.).—The efficiency 
of an induction motor can be obtained on similar lines to 
the light loads reading method used for direct current 
machines. It is necessary, however, to know something 
about how the power factor of the motor varies for different 
loads in order to obtain the inductive loss in the machine. 
This variation of power factor is not the same for differently 
designed machines. Such factors as the number of slots per 
. pole, pole pitch, air gap width, and length of plates have 
each an influence on the power factor in that they influence 
the leakage. The power factor for the different loads is 
obtained by the readings taken on the motor (1) when 
running light at full voltage, (2) when the rotor is locked. 
Readings are taken of volts, current and watts under both 
conditions. These two sets of readings give the foundation 
of the well-known circle diagram as in Fig. 1. OA is a 
vector representing the magnetizing current or light load 
current at full voltage. The angle 0 is the lag behind the 
voltage vector, and the cosine of which is the PF. OB is 
a vector representing the current at standstil with full 
voltage applied. (In the test this current will be too large 
to pass through the windings of the motor. Either a 
curve should be drawn from normal readings and full 
voltage point got by continuation or it can be calculated 
directly as the PF on short circuit is practically constant.) 
From these two points we can obtain the semi-circle 
PABQ on a line OD at right angles to the volt vector. 
By drawing vectors from O to the circumference of the 
semicircle to represent load currents to the same scale 
we can.find the angle 0 of their lag behind the volts. 
The cosine of this angle will be the power factor for that 
load. The maximum power factor will be obtained at that 
load whose vector is a tangent to the semi-circle. 

Before we can get a full set of performance curves 
from the light readings we must know something about 
the slip in order to obtain the rotor losses. In squirrel 
cage machines this is generally measured whilst the machine 
is on load, usually on the temperature test. With a wound 
rotor it can be obtained from the open circuit reading. 


v 


Full voltage is putTon/the stator windings and the open 
circuit voltage on the rotor slip rings]measured. The rotor 
current per phase at any lead willjbe given by 
Volts Stator x PF. 

oits Kotor 
The slip is then obtained as follows :— 
Rotor Copper loss (kw.) 


Output (kw.) + Rotor Copper loss 
The Iron loss in the rotor is negligible. 

The only other measurements required are the cold 
resistances of both rotor and stator windings. These will 
have to be corrected to the temperature on full load the 
motor is designed to reach. 

We now have all the data necessary for a set of curves or 
a circle diagram to be drawn. The following table gives the 
results in steps and how obtained. 

1. Stator current per phase. 

Power factor, from diagram. 


Stator current per phase x 


Slip = 


Copper loss stator = C?R. 
Copper loss rotor = C?R. 
6. Iron loss, friction and windage obtained from power 
taken running light. 
7. Total loss = (4+5-+6). 
VxCx PF x v3 


2 
3. Rotor current = Stator current x yt x PF. 
4 
5 


8. Kilowatts input = 


1,000 
9. Kilowatts output = (8—7). 
»ol. 
10. Brake h.p. = ET 
; Output 
11. Efficiency = Input 


; Rotor C*R (kw.) x 100 
(0)  ——————————————————— 

ii ENB Output kw. 4- Rotor C?R 

It is easy now to plot p.f., efficiency, e.h.p., b.h.p., and 
slip against stator current. A full description of the method 
of constructing a full Heyland circle diagram from the 
light load readings is given in the “ Journal of Electrical 
Engineers' Institute," Vol. 41, Part 182, page 698. 

The only other tests taken in commercial working are 
the temperature test and insulation test. The temperature 
test may be carried out by belting motor up to a suitable 
dynamo and loading up the latter until the motor is doing 
the required load and readings of volts, amperes, watts, 
and speed taken hourly. It is not necessary to run induction 
motors as long as direct current machines as the windings 
and iron reach their maximum temperature quicker. 


For small machines below 10 h.p. two to three hours is 
sufficient, between 10 and 50 h.p. three to four hours, 
above 50 h.p. five to six hours. All totally enclosed machines 
should be run six hours. After the motor is shut down the 
temperature of the following parts are taken by thermo- 
meter :—Stator, copper and iron; rotor. copper and iron ; 
and slip rings. For temperature test a brake load is un- 
reliable and inconstant. 

The insulation test is made whilst the machine is hot, 
and can be measured by a “ megger," or ohmmeter and 
generator, and the direct insulation resistance obtained. 
It may be tested by applying a high pressure between 
the windings and the frame. The usual testing voltages 
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applied are :—For motors up to 750 volts, 1,500 volts, 
and for motors aboye this working pressure, twice the 
working pressure. The high pressure is applied for a few 
seconds. l 

For variable speed motors a test of the variation of 
speed with load should be taken.—" Jerr.” 


Answer lo Question No. 1248 (awarded 5s.).—It is possible 
vo Closely predict the electrical and mechanical performance 
of a three-phase induction motor bv constructing its 
“ eircle-diagram " (to a scale sufficiently large to give the 
desired degree of accuracy). 

The fundamental elements of this diagram, requiring 
to be determined by experiment, involve only two sets of 
readings, viz. :—(a) Observations taken when the motor 
is running at normal speed, under normal supply pressure, 
but unloaded ; and (b) observations taken when the rotor 
is held stationary by external means. 

Trsts.—(a) With the motor running under the above 
conditions, note 

Stator supply current per phase. . 

Total watts absorbed by the machine 

Stator applied voltage per phase 
Then the power component of the 


LÀ 
i 


y amps. 5 but the total “ equiva- 


C amps. 

W watts 

V volts. 
equivalent single 


ee 


phase " current = P = 


lent single phase " current is T = Cy3 amps., hence the 
watt-less no-load current is given by the vector N (Fig. la), 
constructed as shown. 

The first stage in the construction of the diagram shown 
in Fig. 1 is the plotting of the applied p.d. vector (oe) and 
the scale representation of P and N (Fig. la) by. Op and py, 
respectively. (Note.—The attached sketches are not to 
scale.) 
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Test (b).—Next let the rotor be firmly clamped by any 
convenient means, and a symmetrical three-phase E.M.F. 
be applied to the stator terminals—the value of this E.M.F. 
being adjusted by series resistance, or. preferably, by 
an autotransformer, till the stator current reaches approxi- 
mately its full-load strength. "This condition is generally 
attained by the application of from 15°, to 3094 the normal 
supply pressure ; when it is secured it is necessary to note 
the applied stator voltage (v), the stator current per phase 
(c), and the total input watts (i). Then the power factor 
of the machine 


w 
= f — x Io] o 
3 t.c. ʻO 


whence tlie angle ($) of lag of the current c at once follows. 
T 


Cos $, 


Increasing c in the ratio — we get a current :— 
LU 


~ (iff =c x s which may be represented in magnitude 


and phase by some vector such as (QF) (Fig. 1). 

Dropping a perpendicular from F (Fig. 1) to OT, the 
vector FT represents, to the scale of the diagram, the 
power component of the current C! ; from this may be 
subtracted the known value of the copper loss in the stator 
(SR) (Fig. 1). The stator copper loss under starting con- 
ditions 

= (QF)? x r watts, 
where r = “equivalent single-phase resistance of the 
stator (= half the resistance between the three-phase 
lines, as measured by direct current test). 


Producing QR (Fig. 1) and describing on this base a 
semi-circle passing through Q and F, we have the current 
locus circle of our diagram and can straightway add to the 
latter in any desired manner (see dotted vectors). From 
the completed diagram it is an easy matter (though one 
tedious to explain) to derive any particular running 
characteristic of the motor ; should anv further information 
be required on this point “ T. B." had best refer to any 
standard treatise on induction motor design and testing 
(e.g., Hobart's or Smith's books). 

ALTERNATIVE AND ADDITIONAL Tests.—In some cases 
it ig more convenient (or, otherwise, more desirable) to 
actually carry out load tests on an induction motor rather 
than to arrive at its load-characteristics by the above 
means. Where an accurate complete analysis of the motor 
losses is required (apart from the estimated values obtained 
during the design of the machine), or where the temperature 
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rise of the rotor and stator windings and cores has to be 
determined (as is generally desirable), it is essential to 
conduct more or less prolonged full-load tests. These 
tests may be carried out along the same general lines as are 
adopted in testing direct current shunt motors. The motor 
may be loaded by a Prony or other brake, in which case 
its output is wholly dissipated as heat and the energy- 
cost alone of the test mav be very considerable ; or, the 
motor may drive a shunt-wound direct current generator 
supplying either secondary cells or d.c. mains. In the 
latter case the load is varied by altering the shunt excitation 
of the generator, and, the output of this machine being 
utilised, the energy-expenditure incurred by the actual 
motor test is confined to the losses in the two machines 
employed. 

According to circumstances, more or less detailed 
attention will be paid, in various cases, to starting torque. 
smooth and silent operation on load, speed fluctuation 
with load variation, power factor and overload capacity, as 
well as to the distribution of electrical losses and magnetic 
leakage and to the temperature rise on load. 

Induction motor testing is a highly complex science 
into the smallest section of which it is impossible to penetrate 
more than superficially in these columns, and if “ T. B.” 
has such testing to perform he should certainly provide 
himself with at least one good standard text-book on the 
subject. In this as in most other matters, however, practical 
experience is invaluable and almost irreplaceable.—'* Crrv."' 


During the recent Minneapolis Electric Show the Minnea- 
polis General Electric Company distributed thousands of 
small savings banks on which was printed the appropriate 
legend “ Save money " and below this “ by using electric 
light." An attached label bore the words: “ Electricity 
makes the home beautiful, cheerful and inviting; safe, 
lessening danger of fires and burglary ; healthful—electric 
light cannot affect the air; convenient—use it anywhere, 
any time, as much as you want. Electricity will do vour 
work in the sewing-room, laundry, kitchen and elsewhere. 
Wiring the house involves no tearing up of furnishings, and 
with our new lamps, your lighting bills are cut in half.” 


FARADAY NCHOLARSHIPS.—At the recent examination for 
entrance scholarships held at Faraday House, the following 
awards were made :—Harry Ellis Smith, Dulwich College, 
to the Faraday Scholarship of fifty guineas tenable for three 
years; special prizes of twenty-five guineas each were also 
awarded to Alexander Bell, Roval School, Dungannon, and 
W. H. Chaplin, Christ's College, London. 


A — 


—M———— 


NATIONAL PHYSICAL LABORATORY. 


— 


The Past Year's Work in the Electricity and Electro- 
technical Divisions. 


The divisional reports of the National Physical 
Laboratory, which are now available for publication, show 
that work of a highly valuable character was accomplished 
during the past year. We give herewith an abstract of the 
principal matters dealt with in the Physics Department 
so far as they relate to electricity and electrotechnics. 


ELECTRICITY. 


(Mr. F. E. Suri.) 


The work of the department has largely been of an 
international character. In April and May Mr. F. E. Smith 
was at the Bureau of Standards, Washington, engaged in 
co-operative work on electrical standards. In September, 
Miss Fochringer, of the Bureau of Weights and Measures, 
St. Petersburg, worked with Mr. Smith at Teddington, 
and in November and December Mr. G. W. Vinal, of the 
Bureau of Standards, and Mr. Smith, made further experi- 
ments. In addition, Mr. Shimidzu, of the new Electrical 
Laboratory at Tokio, visited the Laboratory in Noveniber 
and joined in some of the work. The advantages gained 
by this co-operative work have been many, and it has 
been a very great pleasure to meet the experimenters 
from other laboratories. 

Lorenz Apparatus.—This has been erected and some 
experimental runs of the machine have been made. The 
highest speed at which the apparatus has been run is 1,250 
revolutions per minute, which is well above that which 
will be required in a determination of the ohm, viz., between 
1,000 and 1,100 per minute. A chronograph, directly 
driven by the motor, has been made by Mr. Murfitt in the 
laboratorv workshop, and the records are exceedingly 
satisfactory. When the motor and apparatus was run 
from a battery in good condition, the speed remained 
constant for 15 minutes within 5 parts in 100,000. No 
regulation of any kind was made. The motor was supplied 
by Messrs. Crompton & Company, and has a phosphor 
bronze axle in order that the '* shielding’? may be made 
more effective. The lubrication throughout is forced. 

Resistance Measurements.—The methods adopted for 
comparing with great accuracy the resistances of mercury 
standards, and for the measurement of the resistance of a 
platinum thermometer, were investigated in the early part 
of the year. In the case of a thermometer with current 
and potential leads, the general problem is the measurement 
of a resistance with leads having resistances equal to about 
one-tenth that of the thermometer proper. The result of the 
investigation is the evolution of two methods particularly 
suited for accurate resistance thermometry, and for the 
rapid and accurate comparison of mercury standards of 
resistance with wire coils. A third method for the measure- 
ment of the resistance of a platinum thermometer of a 
special type was also evolved, but is not of great interest. 
A paper describing the methods has been prepared. 

Standard Cells.—A large number of Weston normal 
cells have been made during the past year. In connection 
with the work at Washington 60 new cells were set up in 
the spring, nine samples of mercurious sulphate and 
10°, amalgam being used. The maximum difference 
of e.m.f. between anv two of the cells was 0°00003 volt and 
the mean e.m.f. agreed very closely indeed with the mean 
of several hundreds of cells made during the past five years. 
Thirty-four of the sixty cells were taken to Washington 
and a number were left there for comparison purposes, 
A review of all our observations on standard cells during 
the past five years leads us to believe that the presence in 
the cell of a small quantity of free acid is beneficial, as 
the e.m.f. is more constant although slightly lower than 
when the cell ingredients are acid free. Our results suggest 
that if part of some freshly precipitated mercurious sulphate 
is washed in the usual way with concentrated cadmium 
sulphate solution until apparently free from acid, and a 
second part is well washed with water, cells containing 
the two samples will differ in e.m.f. by about 4 to 5 parts 
in 100,000, the cells with the water-washed salt having 
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the higher voltage. Tf the washing with water is not 
prolonged the cells containing the water-washed salt 
appear to remain stable at least for several vears. On the 
other hand, prolonged washing appears to result in the 
cells remaining stable for about 12 months, but afterwards 
irregularities become very marked. 

It appears to us to be probable that in the majority 
of the old cells the mercurious sulphate has retained a «mall 
quantitv of free acid which has been slowly liberated 
after the cell has been set up, and as a result. there has 
been a gradual fall in e.m.f. to a steady value. In a few 
cases the washing has been very thorough, and cells set up 
with this well-washed. mercurious sulphate have e.m.f.s 
slightly higher than the average e.m.f., and in some Instances 
the cells have become unstable after a few years. 

The e.m.f. of the Weston normal cell was found to be 
10183 international volts at 20" C. 

In September Miss Foehringer set up 39 Weston cells 
at Teddington. Most of these contained 10%, amalgam, 
but a few were made up with amalgam containing 123", 
of cadmium. During the first month. after construction 
the maximum diflerence in e.m.f. of 34 cells containing 
109, amalgam is less than 3 parts in 100,000 ; the agree- 
ment among the five cells with 124°), amalgam is practically 
as good, but the mean e.m.f. is higher than that of the 
others by about three parts in 100,000. This difference 
is the same as that observed in tlie research on the electro- 
motive properties of cadmium amalgams. 

Current Balance and Silver Voltameter Experiments.— 
The last observations with the Ayrton-Jones current 
balance were made in March, 1910; as usual, the e.m.f.'s 
of a number of Weston cells were determined by means of 
the balance and a standard resistance. Our general con- 
clusions are that most of the older Western cells—generally 
regarded as constant—have fallen in e.m.f. by from 20 to 
30 microvolts. With regard to the balance the sensitiveness 
of the instrument is as ever it has been but the insulation 
resistance of the fixed coils has fallen since 1909. 


B. GENERAL ELECTRICAL. MEASUREMENTS. (MR. CAMP- 
BELL, Mn. H. €. Boorn and Mr. Dye.) 


Measurement of Inductance and. Effective Resistance.— 
The wire interrupter previously emploved was improved 
by making the electromagnet an iron-clad one; this 
practically got rid of the stray magnetic field which formerly 
required compensation. When high accuracy is wanted in 
methods of measuring inductance or capacity, it is usually 
desirable that all the resistances should be as non-inductive 
as possible. and that their small “ residual ” inductances 
should be accuratelv known ; in some cases these values 
have an enormous influence on the result. For this reason 
we have investigated at considerable length the problems 
of reducing the residual inductances as much as possible 
and of measuring accurately the amounts left. The small 
distributed capacity of a coil acts as a negative self induc- 
tance and, it sufficiently large, may make the effective 
inductance zero or even negative. By suitable design of 
the coils it is possible to obtain almost exact compensation 
(i.e., zero inductance). The compensation depends slightly 
on the frequency, but for all frequencies up to 2,000 ~ 
per second and resistances up to r = 10,000 ohms the 
variation with frequency is negligible when the self induc- 
tance L in microhenries is not greater than r/100.' In 
such cases the effective inductance is zero with a parallel 
capacity of k mfd., when L—r^&. For example, 100 ohms 
with L:0 microhenry is rendered non-inductive by 0:0001 
mfd. in parallel. In some cases external capacities or 
inductances are added to effect the compensation. We 
have tested many different types of nominally non-inductive 
coils. and find that 10 ohm coils have commonly an induc- 
tance of from 0'3 to 5 microhenries, 100 ohm coils up to 15 
microhenries, and 1.000 ohm coils to 500 microhenries. 
Telephone Cables.—Some interesting results were 
obtained in connection with continuously loaded telephone 
cables. It was found that, when the loading consisted 
of a lapping of well annealed thin iron strip, the effect of 
the mechanical treatment, in winding the strip on, reduced 
the working permeability of the iron to about half its 
original value, which could, however, be restored by 
careful annealing of the complete lapped core. The cor- 
responding gain in the self inductance due to the annealing 
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Business Notes and News. 


LIGHTING AND GENERAL. 
HOME. 


ABERDEEN.—At a meeting of the Harbour Board it was 
resolved, with regard to the lighting of the quays, that all 
public lighting by arc lamps be charged at the rate of £14 10s. 
per lamp per annum, to include current, trimming, carboning 
and ordinary repairs, etc., all incandescent lighting to be at 
the flat rate of 2°75d. per unit, all power and heating to be at 
current power and heating rates, the agreement to be for a 
period of five years from January 1, 1911, the Harbour Com- 
missioners to guarantee a total consumption of not less than 
160,000 Board of Trade units per annum, for all purposes during 
that period. 
| BELrAST.—Às8 will be seen by an official announcement in our 
advertising columns, the Belfast Corporation Electricity Depart- 
ment require the services of an attendant to take charge of their 
sub-station. 

BrapForp.—The Electricity Committee have under con- 
sideration the question of installing a third turbo-generator at 
a cost approximately of £20,000. The two 3,000 kw. generators 
‘already at work not being sufficient to guard against such a 
breakdown as that. which occurred in February. For the first 
time in the history of the department the output of electricity 
will reach 20,000,000 units for the year, at least 2,000,000 units 
in excess of last year. 

DEwsBURY.— Mr. W. B. Woodhouse, ergineer and manager 
of the Yorkshire Electric Power Companv, announces that from 
Monday, Jure 12, to Saturday, June 24 inclusive, current for 
Coronation illuminations will be supplied to all the company's 
customers in Castleford, Farsley, Gomersal, Horsforth, Hipper- 
holme, Liversedge, Ossett, and Sowerhy Bridge at the reduced 
rate of 11d. per unit, provided that duc notice is given of the 
extent of the illuminating devices proposed to be used, so that 
they may make provision for the extra demand. There will be 
no other charge made unless the amount of electricity required 
is in excess of the carrying capacity of the service mains. 

GREENOCK.— At a meeting of the Corporation, Bailie William- 
son, in submitting the minutes of the Electricity Department 
said that the demand for electricity had been so great tnat they 
had doubled their output at Dellingburn Works during the past 
two years, and they woulu soon have to instal anotner additional 
turbine. 

GrimsBy.—An exhibition of electric cooking and heating 
appliances was opened at the Municipal Buildings, on Wednes- 
day, and will remain open until Wednesday next, May 3. The 
exhibition has been organised by the Electricity Committee of 
the Corporation and demonstrations of cooking by electricity 
are being most successfully conducted by Miss G. A. Paget. 

Hrnpon.—The Council has given assent to the application 
of the Harrow Electric Light and Power Company for a Pro- 
visional Order to supply electricity to certain parts of Pinner. 
As the Board of Trade have approved the Order the work will 
now be carried out, a maximum period of three vears being 
allowed for carrying out the work. The price to be charged is 
8d. per unit. l 

HeEywooD.—At a meeting of the Electricity and Tramways 
Committee it was reported that in the electricity department 
there was a deficiency of £2,044, due largely to having to meet 
payments out of revenue for plant discarded in order to make 
room for more suitable machinery instead of paving the cust 
off in yearly instalments. The tramways undertaking shows a 
balance of £3,449 of receipts over expenditure, but after pro- 
viding for interest and sinking fund, including the amount due 
fur interest and sinking fund on the sum paid to the old steam 
tramways company, there is a deficiency for the year of £1,403. 
Jt was decided to ask the Finance Committee to give a sum 
equa! to a rate of 3d. in the £ to the tramways department e 
and of 2d. in the £ to the electricity department. 

LEYTON.—Considcrable damage was done by a fire which 
broke out at the London Electric Wire Company’s works where 
between 700 and 800 hands are employed. Happily the out- 
break was confined to the insulating and experimenting works 
and did not spread to the other portions of the factory about 
100 yards away. The outbreak was caused by a can of varnish 
boiling over and catching fire. Much valuable machinery was 
damaged, but no personal injuries were sustained and work 
in the main factory is proceeding as usual. 

OLDHAM.---At a meeting of the Electricity Committee the 
Borough Electrical Engineer, Mr. Newington presented a return 
showing the assessment of various electrical works and the 
capital expenditure per kilowatt. With regard to the litter, the 
report showed the capital expeaditure per kilowatt in Oldham 
to be £567; Ashton, £48°5; Accrington, £397; Barnsley, 
£58°4; Birkenhead, £899; Blackburn, £5b:8; Bolton, £473; 
Bootle, £559; Burnley, £425; Bury, £585; Chester, £02; 
Chesterticld, £569: Dewsbury, £306: Eceles, £556: Man- 
chester. £591; Middleton, £35; Rochdale, £394; St. Helens, 
£909; Stretford, £561; Wallasey, £42:0 3. Warrington, £457 ; 
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Wigan, £54:8; average, £57. The percentage of rates to gross 
profits was:—Oldham, 15:7; Accrington, 9:8; Ashton-under- 
Lyne, 5:4; Barnsley, 7:4; Birkenhead, 6:1; Blackburn, 4:0; 
Bolton, 6:9; Bootle, 80; Burnley, 11:4; Bury, 5/2; Chester, 
6:4; Chesterfield, 8:0; Dewsbury, 12:6; Eccles, 42; Man- 
chester, 13:8; Middleton, 8°8; Rochdale. 4:0; St. Helens, 
aa Stretford, 3:6 ; Wallasey, 9*2; Warrington, 10:6 ; Wigan, 
5:6. 

RocnbarEk.— The year's accounts of the Electricity Works of 
the Council show gross receipts £23,784 against £22,116, and 
working expenses £10,603 as against £9,611, the gross profit 
therefore totalling £13,181 as against £12,505. With bank 
interest this amount is brought up to £13,558 as against £12,854. 
Interest, sinking fund, etc., allowed this year has been £8,149, 
and the net surplus on the twelve months is therefore £5,409, 
as compared with £5,171 for last year. The reserve fund stands 
at £6,765. 

WHITEHAVEN.—The Lighting Committee of the Town Council 
recommended that the salary of the Borough Electrician, Mr. 
B. Sankey, should be increased from £250 to £300 by two annual 
increments of £25. Councillor Palmer proposed as an amend- 
ment that in place of a1 increase of salary an honorarium of 
£50 be given to the electrical eagineer for his services in con- 
nection with the extension and reaewal of the plant at the 
electricity station. He pointed out that there was an annual 
deficiency on the works, and argued that until the concern was 
made to pay there should be no talk about inereasing salaries.— 
Councillor Graham seconded, and the amendment was carried 
by nine votes to eight. - 

WILLESDEN.-—The electric light undertakiig of the District 
Council shows a net profit of £1,600 for tne year ending March 31. 


TRACTION. 
HOME. 


BrAckPoor.-—Mr. Charles Furness, Borough Electrical 
Engineer, in his annual report to the Electric Lighting and 
Tramways Committce of the Town Council, states that the 
total receipts on the Corporation tramways were £56,633 18s. 8d., 
as compared with £57,489 Is, 1d. in the previous year, a decrease 
of £855 2s. 5d. The number of passengers carried was 8,999,565. 
There is a net profit on the tramways department of £8,500. 
In the electricity department it is expected that the net profit 
will exceed £5,000. 

Croypox.—Owing to the opposition of the Rural and Urban 
District Councils the Croydon and Southern Districts Railless 
Flectric Traction Bill, which provided for the formation of a 
£60,C00 company to run * trackless trams” from Purley to 
Caterham and Merstham, has been withdrawn from the present 
Session of Parliament. 

GLascow.—One of the most interesting features of the 
coming exhibition, which is to opened on Wednesday next, is 
an electrically operated acrial railway which will span the river 
Kelvin at a height of 130 ft. aud stretch from the flagstaff 
plateau on the east side to the slopes of Gilmorehill on the west. 
Cars with passengers will be carried in mid air suspended from 
a double line of cables. The double cables forming the outward 
and the homeward tracks, which are 25 ft. apart and parallel 
to each other, carry throughout their length smooth rails fitted 
in lengths sufficiently short to adapt tnemselves to the curve or 
eag of the cables. The distance between the supporting towers 
is about 900 ft., and, including the circular turnings about each 
tower, the length of track approaches 2,000 ft. The wire cables 
are of best plough stecl of 54 in. circumference, and have been 
tested up to 137 tons tensile strain. Two carriages, each with 
accommodation for 10 passengers and a driver, will be used, 
starting from and returning to the station on the east side with- 
out stoppage. Current is carried to a 10 h.p. electric motor, 
with chain gear separately driving all the four wheels from 
which the carriages are suspended. The system is the invencion 
of Mr. W. L. Hamilton, Glasgow, and the installation has been 
laid down to his order and under the superintendence of Mr. J. 
B. Brodie, C.E., Glasgow. 

Hackney.-—Considerable inconvenience is being experienced 
in consequence of the delay in completing the electrification of 
the tramways along Balls Pond-road to Mare-street, and an 
extensively signed petition has been presented to the authorities 
urging that the work be expedited. The apportionment of cost 
is under consideration by the Hackney and Islington Borough 
Councils but a deadlock appears to have been arrived at. Mean- 
while motor omnibuses are absorbing the traffic hitherto 
carried by the sluggish horsed traincars. 

HicucGxTE.— lle. electrification of the tramway line from 
Swains-lane to the Bull and Gate, Kentish Town-road is now 
practically completed and the route is shortly to be opened for 
traffic. 
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RocupaLE.—The working of the Council's tramway under- 
taking for the vear ended March 31 showed a net profit of 
£1,944 as compared with a deficit on the previous year of £357. 
The gross income amounted to £63,000 as compared with 
£57,889, and working expenses to £34,355 as against £32,953. 
Traffic expenses were £14,004 against £14.202 ; general expenses 
£3,585, against £3,538; general repairs and = maintenance 
£5,400, against £5,319; and cost of current £10,464, against 
£9,893. There was thus a gross profit of £28,644, as compared 
with £24,934, from which has to be deducted £11,212 interest 
on loans, £702 income tax, £9,556 sinking fund; £1,782 for 
rent of Littleborough lines, £895 for rent of Whitworth lines, 
and £2,930 for rent of Heywood lines. 


OVERSEAS. 


AUSTRALIA.—The total length of tramways for passenger 
traffic in the Commonwealth at the end of the past financial vear 
was 442 miles, as compared with 3892 miles at the end of 1900. 
Of this total 275 miles are worked electrically, showing an 
increase of 23] miles. New South Wales has 11Z miles of clectric 
traction and 58 miles of steam traction ; Victoria is the only State 
in which the cable system is employed, the length of line so 
es being 46, in addition to which that State has 40 miles 

electric, one mile of steam, and 13 miles of horse haulage. 
Queensland and Tasmania are the only States using electricity 
exclusively, the former having 30 miles and the latter 9 miles. 
South Australia has 30 miles operated electrically, 3 miles by 
steam, and 23 miles by horses. In Western Australia 53 miles are 
electric and 23 miles horse. Classified according to controlling 
authority, the Commonwealth has 213 miles under Government 
control, viz., 165 miles in New South Wales, 5 miles in Victoria, 
20 miles in South Australia, and 23 miles in Western Australia ; 
municipally-owned tramways are peculiar to South Australia, 
which has 30 miles so controlled; and the total of privately- 
worked lines comprises 199 milos, of which New South Wales 
has 5 miles, Victoria 95 miles. Queensland 31 miles, South 
Australia 6 miles, Western Australia 53 miles, and Tasmania 
9 miles. 

NWITZERLAND.— he *“ Feuille Fédérale Suisse" contains 
a decree granting to Messrs. J. Catnrein, of Brigue, and A. 
Roemer, of Paris, an eighty years’ concession for the construcion 
of a narrow-gauge electric railway (a portion to be on the rack 
and pinion system) from Brigue via Riederalp and Eggishorn 
to the Aletsch glacier, near Lake Maerjelen. 


COMPANY MEETINGS AND REPORTS. 
BRITISH WESTINGHOUSE COMPANY. 


‘Lhe report of the Britisa Westinghouse Electric and Manu- 
facturing Company, Ltd., for tne year indicaces a considerable 
improvement in the volume of business during 1910, and though, 
owing to severe competition, the prices secured have not been 
higher, tne res ilts of the year’s trading show a decided advance 
on previous years. ‘Phe trading profits amount to £112,538, 
from which has.to be deducted depreciation £24,423 (in addition 
to £5,550 reserved for general depreciation); cxpenses on 
surplus land and buildings, £5,361; interest on 6°, Prior Lien 
Debentures, £14,358 ; and the interest on 4°, Mortgage Deben- 
ture stock, £49,654, leaving & balance of £18, 738. From this 
balance has to be deducted the amount required for the Prior 
Lien redemption fund, £5,642, and the proportion of expenses 
of issue of Prior Lien Debentures, £660, leaving a balance of 
£12,436 to tne creoit of profit and loss. Deducting from this the 
debit balance brought forward from last year's accounts, 
amounting to £7,319, there is a nct credit balance of £5,117, 
which it is proposed should be carried forward. A substantial 
sum has been set aside out of revenue during the vear for main- 
tenance of buildings, machinery and plant, and a further £24 423 
nas been applied to the depreciation of the same items. Orders 
fur the current vear show a considerable increase over those for 
the corresponding period of 1910. To the great regret of the 
directors, Mr. Newcomb Carlton resigned his appointment as 
managing director in order to take up the position of Vice- 
President of the Western Union Telegraph Company in New 
York. The board nas appointed in his place Mr. C. A. Park, 
M.Inst.C.IZ., M.Inst. M.E., lately superintendent of the carriage 
department of the London and North-Western Railway Com- 
pany. The following gentlemen have been elected to seats 
on tne board to fill existing vacancies :—Mr. Norman B. Dickson, 
Mr. C. A. Park, and Mr. W. W. Blunt. 


TORONTO ELECTRIC MERGER. 


It is announced that a $19,000,000 electric merger will snortly 
be formed in Toronto. The concerns are the ‘Toronto Electric 
Light Company (now in tne hands of the Electrical Development 
Company), the Electrical Development Company, the ‘Toronto 
Power Company, and the Toronto Railway Company. The 
first company is capitalised at 84,600,000, the second at 
$6.000.04), the third at S1,000,000, and the fourth at £8,000,000, 
a total of S19,000,000. 
a bond issue of $17,500.000; the total money value of the 
combination thus being $36,500,000. 


In aaaition to the stock capital there is- 
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Special Notice. 


New Series of Technical Articles. 


HE TECHNICAL PROBLEMS section 

of th ELECTRICAL ENGINEER, first 
introduced as long ago as 1897, has long been one 
of the most popular and useful features of this 
journal. Dealing as if does from week to week 
with a tual problems arising in the course of practical 
work, the solutions of which, do not as a rule, 
appear in any text book, and can only be reached 
in the light of actual experience, the feature is one 
which, by the constant testimony of our readers, has 
proved of great and continually growing va'ue to 
Electrical Engineers, as well as to the Engineering 
Students for whose benefit it was originally 
instituted. The section has, in fact, long since 
outgrown its earlier limits, and in the natural 
process of development has gradually extended to 


cover a very wide field of practice. 


With the desire of making this section of still 
greater value, and in response to the suggestions of a 
very large body of our readers, we have made arrange- 
ments for a further development of this feature, and 
within the next few weeks shall begin the publication 
in addition to the usual Questions and Answers 


of a series of articles on 


Alternating Current Calculations, 


specially written for our columns by one of the best 


known of contemporary electrical engineers. 


This series will be followed by others, of the 
scope and nature of which announcement will be 


made in due course. 


It should be noted that this series of articles 
will be SUPPLEMENTARY to Technical Pro- 
blems, which, so far from being curtailed, will be 


materially extended as occasion offers. 


Intending new subscribers should send in their 


names at once to the Publishers, 149, Fleet-street, 


London, E.C. 
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. Electrical. Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


IIO'PXO2IJ. 


Contract and Miscellaneous Advertisements should reach 


this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, EB.G. "T 


CONTRACTS. 
CORPORATION OF LONDON. 


NOTICE to Electric Lighting Contractors and others in 
connection with Temporary Installations of Electric 
Light for Coronation Decorations. 


1. Temporary illuminated signs and devices must not 
project more than 4 ft. 6 in. from the front of the building 
to the extreme edge of the device, or be at a less distance 
than 2 ft. from the carriageway. The height of suclr pro- 
jections must be of à minimum of 8 ft. from the pavement 
to the underside of the device. 

2 All circuits and sub-circuits should be provided with 
double pole fuses of a suitable capacity. Sub-cireuits should 
not carry a current exceeding 10 amperes, and all circuits 
should be arranged with proper regard to the current density 
in the conductors. 

3. No bare conductors should be used in any place, and 
all conductors within reach of the public should be specially 
protected by suitable conduits, and all metal conduits or 
covering be efficiently earthed. 

.4. All switches, fuses, terminals and connectors should 
be protected from the effects of weather and from the 
possibility of mechanical injury. 

5. The insulation between poles and between either pole 
and earth should be of a satisfactory nature. 

6. Festoons, garlands, etc., containing lamps should be 
provided with means of support independent of and 
insulated from the conductors, and should be secured in 
such a manner as to minimise risk of injury from wind. 

7. All shades and decorations of combustible material in 
proximity to lamps should be rendered non-inflammable by 
a process which will withstand the action of rain for several 
days, and no shades or decorations of celluloid or similar 


substance should be emploved. 

8. The installations should, when practicable, be con- 
nected at the main intake or at the main distribution boards 
so as to avoid the possible overloading of the house wiring. 

JAMES BELL, 
Town Clerk. 
March, 1911. 

NorE.— Copies of this notice may be obtained from The 

Public Health Department, Guildhall, E.C. | 


APPOINTMENT. 
BELFAST CORPORATION. 


ELECTRICITY DEPARTMENT. 


SUB-STATION ATTENDANT. 

The Tramways and Electricity Committee require the 
services of an Attendant to take charge of their Sub- 
Ntation. 

Applications will only be entertained from those who 
have had previous experience in a similar capacity, and who 
are thoroughly acquainted with the working of 6,000 volt 
three-phase motor generators supplying both tramways 
and lighting svstems. 

Copies of not more than three recent testimonials, stating 
age, present employment, ete., and giving evidence of 
experience, must he submitted with applications, which 
should be addressed to Mr. T. W. Bloxam, M.LE.E., 
Electricity Works, Hast Bridge-street, Belfast, so as to he 
received by him on or before May 9th. 

The wages will be £2 per week of 7 days, being about 
62 hours. R. MEYER, Town Clerk. 


| 
| 
| 
| 
| 
| 


| 


| street. 
| street. 


CONTRACTS OPEN. 
HOME. 


ALDERSHOT.—The Urban District Council invite tenders 
for replating batteries at the electricity works. Particulars 
from the Electrical Engineer, Laburnam-road. May 2. 

EpiNBURGH.—The School Board invites tenders for the 
electric lighting of the new school now being erected at Duncan- 
Particulars form Mr. J. A. Carfrae, architect, 3, Queen- 
Date, May I. 

HasLINGDEN.— The Council invites tenders for the supply and 
laying of extra high pressure trunk mains, medium pressure 
feeder and distribution cables. Particulars, £2 2s., from Mr. 
S. J. Watson, M.LE.E., Electricity Works, Bury. May 5. 

ILronp.—The Urban Council invites tenders for distributing 
switchboard, feeder cable, and stoneware conduits. Particulars 
from Mr. A. H. Shaw, M.LE.E., Electricity Works, Ley-street. 
May 9. 

Lonpon.—The Commissioners of His Majesty's Works and 
Public Buildings invite tenders for the supply of opal lamp 
shades for a period of three years from June 1. Particulars 
from the Storekeeper, 12, Lambeth Palace-road. May 10. 

Loxpox.—'The Commissioners of His Majesty's Works and 
Public Buildings invite tenders for the supply of electric gas 
torches for one year from June 1. Particulars from the Store- 
keeper, 12, Lambeth Palace-road. May 5. 

Lonpox.—The Commissioners of His Majesty's Works and 
Publie Buildings invite tenders for the supply of carbon and 
metal filament lamps for one year from May 1. Particulars from 
the Storekeeper, 12, Lambeth Palace-road. April 28. 

MaNcHESTER.—The Corporation Electricity Committee invite 
tenders for high tension switchboards and three-phase motors 
for cooling towers. Particulars, £1 Is., from Mr. F. E. Hughes, 
Secretary, Electricity Department, Town Hall. May 4. 

MaRGATF.—The Corporation invites tenders for the electric 
lighting of the Fort Concert Pavilion and other buildings on 
240 voltage d.c. Particulars from Mr. E. A. Borg, Borough 
Survevor, 13, Grosvenor-place. May 8. 

MiRrIELD.— The Urban District Council invites tenders for 
the supply and erection of electrically driven centrifugal or 
turbine pump and motor and fittings. Particulars, £2 2s., from 
Mr. E. Gill, Engineer and Surveyor. April 29. 

SouTH SHIkLDs,—' Ihe Corporation invites tenders for the 
supply and erection of one 1,500 kw. high pressure impulse type 
steam turbine, with surface condenser and pumps, coupled to 
one 1,000 kw. d.c. generator for traction and power, with switch 
panel, etc., and one 1,100 kw. a.c. generator with switch panel, 
etc., intandem. Particulars, £1 1s., from Mr. J. H. Cawthra, 
M.LE.E., Borough Electrical Engineer. May 24. 

WarTHAMSTOW.— The Urban District Council invites tenders 
for the supply of two-panel switchboard extension and also 
cooling tower. Particulars from Mr. G. R. Spurr, Electricity 
Works. April 2%. 

OVERSEAS. 


ALEPPO, TuRKEY.--Tenders are invited for a concession for an 
electric tramway system, and for the distribution of electricity 
throughout the town of Aleppo. Tenders are to be sent to the 
Ministry of Public Works, Constantinople. Further particulars 
can be obtained on application to the ** Administration Générale, 
Ministère des Travaax Publiques," Constantinople, from which 
address copies of the “cahier des charges" can be had on 
payment of £T} (9s.). Date, Julv 15. n" 

AUCKLAND, N.Z.— Tenders are invited by the Electricity 
Department of the Auckland City Council for the supply, for 
the electric power station at that place, of (1) boiler house 
equipment, and (2) engine room equipment. Sealed tenders 
marked “ Tender for Power Station Plant,” are to be sent to the 
Town Clerk, Auckland. A deposit of £1,000 is required in respect 
of each of the contracts. Copies of the specifications may be 
seen by British makers at the Commercial Intelligence Branch 
of the Board of Trade, 73, Basinghall-street, London, E.C. 
Date, June 15. 

AusTRALIa.— Tenders will be received (1) by the Deputy 
Post master-General, Melbourne, up tu May 23, for the supply 
of telegraph and telephone material (Schedule No. 486), and (2) 
by the Deputy Postmaster-General, Sydney, up to June 7, for 
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INSULATING VARNISHES 


Which retain their high efficiency under 


the most severe working conditions. 
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MAJOR & CO. LTD, 


Sculcoates, 


——— 


THE MOST ACCURATE, MOST RELIABLE AND CHEAPEL: 
WORLD (*" D.C.") 


IS THE 


BA. STIAN MET E R. 


THE BASTIAN METER CO., Ltd., Kentish Town, London, N.W. 


METER IN THE 


the supply of 2 nauts (4,052 yards) of submarine telephone cable 
(Schedule No. 77). A deposit of 5% on the first £1.000, and of 
2195 on the amount above that sum, will be required with each 
tender. Local representation is necessary. For copies of the 
specifications and fcrms of tender, application should be made 
to the High Commis ioner in London for the Commonwealth of 
Australia, 72, Victoria-street, S.W., where also preliminary 
deposits may be paid. 

AUSTRIA - HuNGARY. — The “ Oesterreichischer Zentral- 
Anzeiger ” notifies that tenders will he received by the ** Director 
des Stadtischea El»ktricitatswerkes," Nagyvarad, for the supply 
of one 1,800 h.p. steam turbine ; one tri-phase generator having 
3,000 volt tension, including condenser, tne necessary conducting 
material and switchboard; and also two steam boilers, etc. 
Tenders must be accompanied by a deposit of 5°. For the 
above purposes the municipal authorities have earmarked a sum 
of 410.000 kronen (£17,000). April 29. 


BRisBANE.— lenders will be received at the office of the | 


Deputy Postmaster-General, Brisbane, for the supply of various 
telegraph and telephone material, including the following :— 
Tubular iron or steel poles; cast iron pipes; paper insulated, 
lead-covered cable ; copper tapes and binders ; jointing sleeves ; 
phosphor bronze wire; galvanised steel wire; galvanised iron 
spindles, shackles and washers; galvanised wire staples ; 
lead-headed nails : glass cells, etc. ; battery material ; chemicals 
for batteries, etc. (Schedules Nos. 145—153). A deposit of 59$ on 
the first £1,000, and of 219, on the amount above that sum, will be 
required with each tender. Local representation is necessary. 
For copies of the specifications and forms of tender, application 
should be made to the High Commissioner in London for the 
Commonwealth of Australia, 72, Victoria-street, S.W., where 
also preliminary deposits may be paid. Date, Jure 14. 

J ERUSALEM.—H.M. Consul-General at Constantinople (Mr. H. 
C. A. Eyres) reports that tenders are invited by the Turkish 
Ministry of Public Works, Constantinople, for a concession for 
the public distribution of electrical energy and for electric tram- 
ways in the town of Jerusalem and its suburbs. A deposit of 
£T2,000 (£1,800) is required with each tender, and the tenderer 
must also supply proof of his financial and technical ability to 
perform the work. Tenders, in sealed envelopes, marked 
‘ Ministère Impérial Ottoman des Travaux Publics: Adjudica- 
tion de la concession de la distribution publique d'énergie et des 
tramways électriques de Jérusalem," will be received at the 
Ministry up to June 1. 

MapnRID.— The “Gaceta” notifies that tenders are invited 
by the “ Direccion General de Correos y Telégrafos,” Madrid, for 
the supply of 50 tons of steel or iron telegraph wire. 'lenders 
may be submitted for Spanish material only, but in case this 
competition should be without result, then another call for 
tenders will be issued, in which foreign firms may participate. 
Mav 5. . 

MELBOURNE.— Tenders are invited by the municipal authori- 
` ties of Melbourne for the supply of a battery of accumulators 
with boosters and switchboards. Sealed tenders, marked '* Tender 
for Electricity Works," are to be sent to the Agents to the 
Melbourne Council, Messrs. Mcllwraith, McEacharn & Company, 


VULCANITE 


ALL SPECIAL ARTICLES QUOTED 
FOR ON RECEIPT OF SAMPLE, 
SKETCH, OR SPECIFICATION. 

F.CARSON & EVANS, 
3* Fenchurch Buildings, LONDON, E.C. 


EBONITE 


Billiter-square Buildings, London, E.C. A deposit of 24°% of the 
value of the offer will be required with each tender, to be in- 
creased by the successful tenderer to 595 of the accepted contract 
price. Copies of the specification and drawings may be obtained 
from Messrs. MeIlwraith, McEacharn & Company, at the above 
address, on payment of £1 ls., returnable upon receipt of a 
bona fide tender. May 8. 

MELBOURNF.—A report has been received from the office of 
H.M. Trade Commissioner for Australia stating that tenders will 
be received by the Deputy Postmaster-General, Melbourne, for 
the supply of 10,000 telephone protectors (Schedule No. 479). A 
deposit of 5°% on the first £1,000, and of 21? on the amount above 
that sum, will be required with each tender. Local representation 
is necessary. For copies of the specification and form of tender, 
application should he made to the High Commissioner in London 
for the Commonwealth of Australia, 72, Victoria-street, S.W., 
where also preliminary deposits may be paid. Date, May 16. 

MELBOURNE.—Tenders are invited by the Postmaster- 


General's Department for the supply and installation at Post 


Office, Geelong, of : (a) Twelve sections of a branching multiple 
magneto lamp-signalling switchboard, together with all associ- 
ated apparatus, as per schedule No. 364; or (b) one automatic 
or semi-automatic switchboard, together with all associated 
apparatus and subscribers’ instruments. July 25. 

SOUTH AvsTRALIA.— For the Postmaster-General’s Depart- 
ment: Three sections of switchboard, common battery, multiple 
and other equipment, to increase capacity from 3,840 to 5,760 
lines. Date: June 14. 

VARNA (Brvrcania). - With reference to the call for tenders 
for the installation of electric light at Varna, H.M. Vice-Consul 
at that place (Mr. H. C. Venables) telegraphs that the date for 
receipt of tenders has been postponed to May 5/18. — Tenders 
will be opened at the “ Biirgermeisteramt der Stadt Varna," 
Varna. A French translation of the conditions of tender may be 
seen by British contractors and makers of electrical material at 
the Commercial Intelligence Branch of the Board of Trade, 73, 
Basinghall-street, London. E.C, 
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VicTORIA.— Post master-General’s 
Ballarat Post Office, 12 sections of & branching, multiple- 
magneto lamp-signalling switehboard. Particulars of the 
Commonwealth Odices, Victoria-street, Westminster. Date: 
June 14. 


Department: For the 


TENDERS ACCEPTED. 
HOME. 


BELFast.—One year's supply of insulated cable for the 
Corportaion Tramway Committee: Callender’s Cable and 
Construction Company, Ltd. 

BovunNEMOoUuTH.—Reorganization of street lighting: Messrs, 
Clough, Smith & Company, £196. 

BursLEM.—Two 600 kw. rotary converters for Stoke-on- 
Trent County. Borough Council's electricity works at. Burslem : 
The British Westinghouse Electrical and Manufacturing Com- 
pany, Ltd., £2,490. 

Cavan.—Cenerating plant ard wiring at St. Patrick’s-college : 
Messrs. Macredy, Eaton & Company, £260; ditto at Bishop's- 
house: Messrs. Mercredy, Eaton & Company, £6:4. 

CHELTENHAM.— Motor generator for Councils electricity 
works: The Phwnix Dynamo Manufacturing Company, Ltd., 
£537 10s. 

EDINRURGH.—Five ampere meters for the current vear for the 
Edinburgh Corporation’s electricity department: The Bastian 
Meter Company, Ltd, Bartholomew Works, Kentish Town, 
London, N.W. 

GrAscow.—Cable supplies for Corporation’s Electricity 
Department : Low tension, Callender’s Cable and Construction 
Company, Ltd. ; e.h.t. cable, Messrs. W. T. Glover & Company, 
Ltd. ; rubber covered : Messrs. Drake and Gorham ; flexibles, 
Messrs. Ward and Goldstone. 

GRAVESEND.—Supply of electricity meters for Council's 
Electricity Department : Messrs. Ferranti, Ltd., the Electrical 
Apparatus Company, Ltd., the British Thomsoa-Houston 
Company, Ltd. 

HaMMERSMITH.— Fuse boxes and joint boxes for Borough 
Council's Electricity Department : 200 d.p. iron clad fuse boxes, 
Universal Electrical Manufacturing Company. Ltd., at £25; 
185 sers tinned copper joint box connections, Universal Elec- 
trical Manufacturing Company, Ltd., £18 15s. ; 24 panels for 
sub-station switehgear: Messrs. Spagnoletti. Ltd., £260; two 
100 kw. transformers, The British Electric Transformer Company 
Ltd.. £179; two 200 kw. transformers, The British Electric 
Transformer Company, Ltd., £298. 

LoxpoN.—'lhe fcllowing tenders have been accepted during 
the past month by the Government departments named :— 
Admiralty Works Department: Works services—extending 
electric light aad power station, H.M. Dockyard, Portsmouth : 
J. and M. Patrick; War Office: Boosters, motors, etc. : Cox, 
Walkers, Ltd.; fibre conduit: Key Engineering Company, 
Ltd.; telephone sets: British Insulated and Helsby Cables, 
Ltd., British L. M. Eriesson Manufacturing Companv, Ltd., 
International Electric Company ; India Office, Store Depart- 
ment: Cables: Siemens Bros. & Company ; electrification of 
lifts: A. W. Penrose & Company; Crown Agents for the 
Colonies: Cables, ete.: W. F. Dennis & Company ; General 
Post Office: Telephonie apparatus—sell receivers: — Sterling 
Telephone and Electric Company, Ltd. ; Western Electric 
Company, Ltd. ; bell sets: British Insulated and Helsby Cables, 
Ltd. ; flexible cords : London Electric Wire Company, and Smiths, 
Ltd.; generators: British Insulated and Helsby Cables, Ltd., 
Western Electric Company, Ltd. ; retardation coils: Western 
Electric Company. Ltd. ; I. R. and C. C. Cables: W. T. Henley's 
Telegraph Works Company, Ltd.. Western Electric Company, 
Ltd.; paper core cable: British Insulated and Helsby Cables, 
Ltd. Callender's Cable and Construction Company, Ltd., 
W. T. Henley's Telegraph Works Company, Ltc., Johnson and 
Phillips, Ltd., Western Electric Company, Ltd. : S. and C. Core 
cable : Western Electric Company. Ltd. ; supplying and erecting 
cable hauling equipment at the Post Office, Cable Depot, Wool- 
wien: Johnson and Phillips, Ltd. 

LoNaTON.— Two 300 kw. rotary converters for Stoke-on-Trent 
County Borough’s electricity works at Longton: The British 
Westinghouse Electrical and Manufacturing. Company, Ltd., 
£1,310. 

MiRYLEBONE.—Supply of 78 additional cells for Manchester- 
square and Rathbone-place sub-station batteries for Borough 
Council: The Tudor Accumulator Company, £2.541; two 
superheaters, Messrs. Babcock and Wilcox. Ltd., £500. 

NTOKE-ON-TRENT.— Two 500 kw. converters for Stoke-on- 
Trent County Borough Council's. electricity works: Messrs. 
Bruce Peebles & Company, Ltd., £2,250. 

SWANSEA.— Electric drive equipment of Messrs, Vivian & Sons’ 
copper rolling mills at Hafod: Messrs. Cromon & Company, 
Ltd., London and Chelmsford. The rolls, which are continuous 
running, will be driven by two 300 h.p. motors running at 
150 r.p.m. The contract. includes also a 1.000 ampere storage 
battery, with an automatic reversible boost or of the Chelmsford 
tvpe. The battery is provided to deal with the peak loads of the 
motors and give a steady load on the generating plint. A 
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complete set of switchgear and cable work is also included. The 
motors will drive the mills through Citroen double-helical gear. 

Warrogb.-—Supply of cable for twelve months for Urban 
Council's Electricity Department: W. T. Henley's Telegraph 
Works, Ltd. ; conversion of 550 street lamps from carbon to 
metal filament : Messrs. Drake and Gorham. 


NEW TYPE OF MAGNETIC SWITCH. 


A magnetic switch which, it is claimed, is a radical 
departure from existing tvpes both in principle and opera- 
tion, 18 being marketed by the Electric Controller & Manu- 
facturing Company, of Cleveland. The switch has an 
operating coil which is connected in series with the motor 
to be started, this coil being composed of a few turns of 
heavy wire of fireproof insulation. The switch has the 
remarkable characteristic of inherently and automatically 
closing its contacts only when the motor current is below a 
predetermined value. It is in other words a combined 
magnetic switch and current limiting relay. If the motor 
current flowing through this switch exceeds a predetermined 
value, this switch will lock out and will not close until the 
current has been reduced by the speeding up of the motor. 
A train of these switches cutting out starting resistance step 
by step provides a method of motor acceleration which is 
declared to be absolutely automatic and protective, and it 
accomplishes this with apparatus so simple that its exepense 
will not prohibit its application for the starting of any 
electric motor. The operating coil is inclosed and protected 
by a cylindrical iron shell mounted on a slate panel ; at the 
top are two copper-laininated brushes which, when the 
switch operates. are short circuited, thereby cutting out a 
section of resistance. At the bottom of the coil shell a 
movable plug is provided for adjusting the amount to which 
current must fall before the switch operates ; screwing in 
this plug will increase the lock-out value, and, of course, 
screwing out the plug will reduce the value of the lock-out 
current. 


GERMAN COMPANY NOTES. 


The A.E.G. Union Flektrizitatsgesellschaft, of Vienna, is 
declaring a 79, dividend as for 1909. The capital is to be 
increased from £320,000 to £480,000. The new shares are 
underwritten by the Bodenkreditanstalt, the Kredit Anstalt 
and the A.E.G. Union Elektrizitatsyesellschaft of Berlin. 
The new issue will be started next spring. 

The Rheinische Elektrizitats und Klembahnen A.G., 
Aachen (Aix) made a net profit for 1910 of 173,532 marks, 
and is paving a 64° % dividend. 12,€90 marks will be carried 
over. 

The Elektrizitatswerk Strassburg had a very good year 
in 1910. In spite of the fact that 377,000 marks had to be 
paid to the municipality there was a net profit. of 1,103,000 
marks. The dividend will be 11°% on the old capital of 71 
million marks and 53°, on the new capital of 4} million 
marks. 

The new issue (600,000 marks) of the Haekethal Draht. 
und Kabelwerke A.G. has been taken up at a premium of 
11°, bv some of the larger holders of the original stock. 

The Saschische Strassenbahngesellschaft in Plauen more 
than doubled its net profit last year, and pays 10}°5. 

The Bergmann Elektrizitats Werke A.G. Berlin is paving 
a dividend of 12°, on the 21 million marks of old shares and 
a 114%, dividend on the new issue of 8 million shares. 


At the annual general meeting of the Students’ Section 
of the Institution of Electrical Engineers, on Wednesday, 
Mav 3, the committee for next session will be elected bv 
ballot. Nominations for extra-collegiate candidates should 
be sent at once to the hon. sec., D. Betts, 3, Fordwych- 
road, London, N.W. 


The Adams Manufacturing Company, Ltd., of 106, New 
Bond-street, London, W., have recently concluded arrange- 
ments with Messrs. Heringa & Wuthrich, of Technisch 
Bureau, Haarlem, Holland, to act as their sole agents for 
Holland and Java, for the sale of “ Adams’ Igranic " motor 
starting and controlling apparatus. 
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PUBLICITY SECTION. 


In this Section of “The Electrical Engineer" we give Publicity to New Inventions and Specialities. 


Scientific Ventilation. 


The science of ventilation consists in securing the effective 
exhaustion of impure or used-up air, and its continuous 
replacement by fresh air. This operation is, it is to be 
feared, usually performed with the maximum possible dis- 
comfort to everybody, and often, indeed, is not done at 
all, although having everv appearance of being done: as, 
for instance, when an electric fan is centred in an already 
over-heated concert, or other room, on a bracket or stand, 
far away from any possibility of fresh air. It creates a 
“ breeze,” and people refer to it facetiously as a “ ventilat- 
ing fan.” What is actually happening, of course, is that 
the fan is still further devitalising the air and is, in addition, 
merrily stirring up and blowing about sacks full of dele- 
terious dust and bacteria. 

The ideal temperature to work in is one approximating 
as nearly as possible to the external atmosphere, and even 
though it be necessary to warm the air in winter, or, as 
may “easily be done, to cool it in summer, these operations 
need to be conducted so as to obtain the maximum efficiency 
and comfort of atmospherical conditions. All healthy 
persons accustomed to fresh air, having to sit for three or 
four hours in an over-heated atmosphere, invariably ex- 

erience the sensations, first of drowsiness, followed bv 
trie and pains over the evebrows, then a period of 
lassitude and alinost entire prostration. All these symptoms 
point to a vitiated atmosphere, and though the human 
frame, like the human mind, can in time accustom itself 
to almost any conditions, persons accustomed to live 
healthilv—and in this connection air plays a part even 
more important than diet—are as sensibly effected as any 
good barometer, by the varying conditions of the atmos- 
phere. There is, however, this important distinction be- 
tween them, that the barometer records impressions and 
is not injured by them, whereas the effect of continuing to 
breathe a vitiated atinosphere is necessarily most injurious 
to health. Essential as it is that this incoming air should 
he fresh, it is quite as essential that it should be effectively 
distributed. Instead, it usually takes one direction and 
keeps it, and the apparent ventilation is, as a matter of 
fact, misleading and useless. Certainly the ventilation of 
some of our theatres, music halls and public buildings is 
anvthing but satisfactory. From a commercial point of 
view alone a scientific system of ventilation which would 
produce coolness without discomfort, and fresh air without 
draughts, should prove a highly profitable investment. 
After all, however good the show, or however fine the 
dinner, people will not continue to attend a place where 
they think—rightly or wrongly—that they are being 
subjected to a process of slow murder. Other things being 
equal, the best ventilated place will always get the pre- 
ference, although often enough the people who give it 
preference would be at a loss to explain why. 

In thisconnection it is worthy of notice that the British 
Westinghouse Electric and Manufacturing Company, Ltd., 
is laving stress on this aspect of the question in its recent 
literature on the subject. Westinghouse electric fans have 
already earned deservedly wide popularity, but the company 
devotes its attention not mises to selling an isolated fan 
or two. It is not sufficient merely to have a fan, it must 
be a fan with a plus, and that plus in the shape of engineer- 
ing skill and advice, the British Westinghouse Electric and 
Manufacturing Company, Ltd., is doing its best to supply. 
The same tvpe of fan does not meet all conditions, and the 
aim of the Westinghouse Company is to provide a system 
hest suited to the needs of the situation. The W estinghouse 
fan is within the reach of everybody. Its first cost is 
moderate, and its running costs are less than the ordinary 
electric lamp. Any enquiries addressed to them in connec- 
tion with the provision of adequate and suitable ventilation 
will be properly attended to by one of their engineers. A 
copy of their fan list, just to hand, shows sever ral tvpes of 
fans for different purposes, for desk and bracket use, and 
also as a combined fan, which mav be converted from a 
desk to a bracket fan by simply unfastening the thumb 
screw and reversing the base. Exhaust ventilating fans 


and ceiling fans of various tvpes are shown, as well as port 
hole fans and box blade fans. The prices are extremely 
moderate, but we strongly recommend that those in want 
of a fan should not content themselves merelv with ordering 
the particular fan which. they think they require, but 
should avail themselves of the company’s offer to thoroughly 
Investigate the conditions and advise as to the most suitable 
installation to be effected. 


New Type of Gallery. 


We illustrate here an entirely new type of gallery which 
is being placed on the market by Messrs. Siemens Bros. 
Dynamo Works, Ltd., Tyssen-street, Dalston, N.E. The 
essential function of a gallerv i ie to securely hold the glass 
shade or reflector, on pendant or electric licht fitting, carl 
should be of neat appearance and well finished. This new 
* Screwless” gallery has distinct advantages over other 
types at present on the market, and owing to the sim- 
plicity of fixing, should appeal to contractors. It is specially 
deep in order to bring metal filament lamps into correct 
position in the glass shades, and in the case of stiletto and 
household holophane reflectors, brings the lamps into the 
true focus of the glassware. The " Screwless”? gallery is 
a brass spinning drilled and slotted to obtain the necessary 
amount of spring having a curved lip which just grips 
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the glassware. A ring slides on the outside, which surface 
is pulled up whilst the gallery is sprung on to the lip of 
the glassware, the ring can then be pressed down to ensure 
security. To release, the ring is simply pushed up and 
the glass pulled out. Former types of gallery in which 
screws are emploved are often a cause of breakage because 
the screws hold the reflector too tightly, and the reflectors 
crack through expansion. It will also be noticed that the 
* Screwless ?* gallery 1 is well ventilated, and thus the cap 
end of the lamps is kept cool. Owing to the shape of the 
gallerv itself the ring cannot be removed except by force, 
and the gallery may be considered, as far as all practical 
purposes are concerned, as a single piece rendering the 
loss of parts so common 1n ordinary screw galleries abso- 
lutelv impossible. Large stocks of these are being held at 
all the branches of Messrs. Niemens Bros. Dynamo Works, 
Ltd., from whom they can be obtained at the price of 
6s. per dozen. 


The Sandycroft Power Calculator. 


The Sandycroft Foundry Company, Ltd., of Sandycroft, 
near Chester, favour us with one of their power calculators, 
an extremely neat and ingenious instrument which has 
been designed for making rapid calculations in connection 
with either alternating or direct current motors, all of 
which can be made by means of a single setting of the 
calculator. The device is contrived in the form of a motor 
with a revolving disc on a fixed circular scale by means of 
which all direct current motor calculations are obtainable 
in an instant, while in the case of alternating current 
machines the result 1s attained by an extremely simple 
calculation, the power factor being multiplied by the 
efficiency. 


Simplex Pocket Catalogue. 


We have received from Messrs. Simplex Conduits, Ltd., 
Garrison-lane, Birmingham, a copy of the pocket edition of 
their new catalogue. Giving as it does in exceedingly neat. 
and handy form within the compass of 128 pages the whole 
of the prices and particulars contained in their 400-page 
quarto catalogue issued a vear ago (with the exception of 
some details of fittings), it is a marvel of condensation and 
usefulness, The new articles mentioned (in this pocket dist 
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include a series of electrically illuminated mirrors of one of 
which we give an illustration on this page. As an instance 
of the compactness of the new 

list it may be mentioned that 

though only measuring 8 in. by 

jin. by Jin. in thickness, it 
contains many hundreds of E 
illustrations,and embraces nearly / 

a thousand separate references / 
to conduits, flexible wiring, | 
distribution boards, watertight | 
fittings, wires and cables, 
accessories, electric bells, insu- 

lators, lamps, fans, small motors, 

cooking and heating appliances, 

electric signs, meters, instru- 

ments, fixtures, holophane and 

other shades and reflectors, etc. 


Coronation Illumination Material. 


| Messrs. Simplex Conduits, Ltd., also send us a handy list 
of electrical illumination material for the Coronation in 
which they are specialising. A new feature is the temporary 
wiring holder illustrated herewith, which would appear to 
he one of the cheapest forms of strip on the market, and has 
also been designed to meet requirements where a special 
scheme of illumination has to be worked out which cannot 
readily be met by means of the 
many forms of ready wired strips 
already manufactured. As will 
be seen from the illustration, it 
is a slightly modified form of 
standard holder. In erecting, the 
brass base is first screwed in the 
desired position and twin 7/22 
wire laid in the grooves provided. 
The holder is then assembled and 
the screw spikes screwed home, 
which pierce the insulation and 
make contact with the con- 
ductors. The whole operation 
takes but a few seconds to carry 
out and a sound electrical job 1s 
obtained. Plain holders are 
listed at 6s. 9d. per dozen, and 
shade carrier holders at 7s. 6d. 
per dozen. The list contains de- 
tails also of Simplex illuminated 
a letters, crowns, shields and 
numerous other devices, as well as of new flagstaff, 22 ft. 
high, constructed of steel tube, which can be erected or dis- 
mantled in a few moments, and which, with Union Jack or 
ensign complete, is listed at the low price of 40s. 


Metal Filament Lamps. 


The British Westinghouse Electric & Manufacturing 
Company, Ltd., announce important reductions in the 
prices of their high power Auriga lamps. which give a beau- 
tiful white light nearly three times that of a carbon lamp 
having the same current consumption. Their 65 c.p. lamp 
is now listed at 4s. 6d., 100 c.p. at 4s. 9d., 200 c.p. at 9s., 
300 or 400 c.p. at 17s: and 600 c.p. at 50s. 

The Foster Engineering Companv, Ltd., also announce 
similar reductions in the prices of " Foster" high power 
metal lamps which have an energy consumption of approxi- 
mately 1:25 watts per B.C.P. and an average life of 1,000 
to 2,000 hours. It is worthy of note that thc entire manu- 
facture of these lamps is carried out from start to finish at 
the Foster Engineering Coinpany's Works in Morden-road, 
Wimbledon. Copies of the new list, over-printed with con- 
tractors’ name and address, will be supplied, together with 
advertising literature, to any of our readers on application 
to the Company. We note that the annual contract for the 
Midland Railway has just been secured by this firin. 


The Flashlight Engine Indicator. 


Messrs. Dobbie McInnes, Ltd., of 57, Bothwell-street, 
Glasgow, and 113, Fenchurch-street, London, have just 
published a new booklet descriptive of the Hopkinson 
‘Flashlight " Engine indicator for steam and explosion 
engines and motors. The pre-eminent advantage of this 
indicator is that by dispensing with the usual multiplying 
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parallel motion it obviates any risk of error due to inertia 
of moving parts, and of mechanical imperfections such as 
back lash in the transmission of the motion from the 
spring to the pencil. Instead of a parallel motion, which, 
irrespective of excellence of design and workmanship, 
possesses weight, and is affected more or less by wear and 
tear, a beam of light is employed. This beam is without 
weight, and may be of any length. It is reflected from a 
mirror, the end of which traces out the Indicator diagrams 
on a glass screen engraved with scales, or on a photographic 
plate. Another occasional source of error in the ordinarv 
form of Indicator, especially at very high speeds, namely, 
the reciprocating drum, is also eliminated. The “ Hopkin- 
son Indicator " receives this equivalent motion from a slight 
rocking of the mirror bracket positively connected by 
linkage to the engine, and without the disadvantages of a 
spring and cord to provide the return power as in the 
ordinary form of indicator. These features render the 
* Hopkinson Indicator" eminently suitable for use on 
engines which it has hitherto been found difficult to indicate 
accurately with the pencil type of instrument, namelv, 
high compression gas and oil engines; high speed 
steam and explosion engines and motors. It is equally 
suitable, of course, for any engine. The diagram takes the 
form of a line of light, and in a high-speed engine, for 
instance, this travels so rapidly as to be visible in complete 
diagram form. It can be looked at either through a telescopic 
arrangement provided with a graduated screen or photo- 
graphed for future reference. Under the continuous 
observation rendered possible by the telescope, or on the 
ground glass screen of the camera, changes in the diagram 
which could otherwise escape notice can be at once seen 
and traced to their cause. For demonstration purposes and 
for research and test plate work the Hopkinson Indicator 
has therefore many features to recommend it. The indicator 
is listed at £9 complete ; the camera, with all fittings, can 
be obtained for £5, or the telescope for £8. 


The Electro-Bessemer Furnace. 


Messrs. Verdon, Cutts and Hoult, of 87, Forgate, Sheffield, 
have issued an illustrated pamphlet descriptive of the 
electric manufacture of steel by means of their patent 
electro-Bessemer furnace. This furnace is the outcome of 
their conviction that the many complicated designs 
originated during the past few years have proved con- 
clusively that the safest and shortest way to practical 
success is the utmost simplicity in construction and the 
combination of new ideas with old, well-known and success- 
ful methods. | 

The electro-Bessemer furnace, it may be explained, is a 
closed vessel, having an opening in one side, through which 
the charge may be introduced and slags added and with- 
drawn. It is mounted on bearings of ample size, and is 
capable of being tilted within an angle of rather more than 
180°, the motive power being either electric or hydraulic, 
with suitable gearing interposed. On» end of the furnace 
is fitted with blast tuveres for blowing. At the other end 
of the vessel electrodes are arranged, entering through the 
furnace wall, and being adjustable by any of the ordinary 
independent methods—either electrical or mechanical. A 
tapping hole is provided at this end of the furnace, which 
may be used for the removal of the finished product, if 
desired. Samplings may be taken from the charging 
opening, which opening might also be used, if desired, for 
pouring the molten metal. The electrodes are fitted with 
cooling Jackets of cold air or water. 

The process is as follows :— The furnace is pre-heated 
in the ordinarv wav, and is then charged with molten 
metal direct from & cupola or blast furnace mixer, the 
furnace being tilted into a horizontal position. It is then 
brought to a vertical position, the “ Bessemer” portion 
containing the charge. The blast comes into action auto- 
matically as this position is gamed, and the process of 
conversion proceeds as in the ordinary Bessemer converter. 
Meantime, the '* Electric " portion of the furnace is heated 
bv the hot gases, etc., resulting from the process, and for 
the ultimate removal of which gases ample provision is 
made. On the completion of this part of this process the 
furnace is tilted, and the metal transferred to that end 
which is provided with electrodes. Current is switched on, 
and the refining operation continued to anv desired extent. 
Roth arc and resistance heating are obtained in the furnace. 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “ Electrical Engineer." 


Double Pole Circuit Breakers. 


6623.—1910. M. B. Firtp, & Frerraxti, Lro., Hollinwood. 
This double pole circuit. breaker has a single magnetic 
circuit for tripping both poles and for blowing out the arcs. 
The direction of current of one of the poles is reversed 80 
that the actual direction of current in the blow-out space 
is the same for each pole. 


Controllers for Alternating Current Motors. 


1302.—1910. CUTLER HAMMER MANUFACTURING COMPANY, LTD., 
New Bond-street, London, A number of electro-responsive 
accelerating switches are provided for accelerating the 
motor, The switches are controlled by a number of relay 
devices, each of which has windings connected in different 
phases of the secondary circuit of the motor, 


Electric Controlling and Regulating Apparatus. 


8570.—1910. R. RANKIN, Prestwich. This apparatus for con- 
trolling the voltage of current in electric supply systems 
has two switch contacts connected to two sources of supply 
for a field winding arranged in series with each other. A 
magnetically operated switch arm common to the two 
switch contacts opens and closes the circuit from either of 
the sources of supply through the field winding. 


Electric Battery Cases. 


9720.—1910. THe Float ELECTRIC Company, Lro., London’ 
E.C. The lid of the case is flanged and bears against a strong 
spring inside the case. When the case is closed the lid is 
held firmly locked by means of catches engaging with 
notches which cannot be disengaged except by strong 
mechanical pressure. This prevents the case from being 
opened by unauthorised persons. 


Incandescent Lamp Holders. 


10065.—1910, C. C. Reaxart, London, W.C. A cap fitted with 
spring fingers retains the insulating body within the holder, 
The fingers are expanded and contracted by a revoluble 
ring. 


Coating Electric Cables. 


13176.—1910. M. S. Conner, Salford. The cable is passed 
through a vessel which contains the coating medium, Air 
is forced into the vessel so that the coating may be 
thoroughly spread over the whole surface of tne cable, 
Inlet and outlet pipes are provided for the passage of the 
cable through the vessel. 


Electric Switches for High Tension Currents. 


21310,.—1910. SIEMENS Bros. Dynamo Works, Lro., West- 
minster, S.W. This switch has two separate and independent 
operating levers. ‘The lever for locking the main switch 
is combined with means for locking the carriage. The 
movement of the carriage is obtained bv a single stroke 
of its levers. The stroke is limited so that the live fixed 
contacts cannot be exposed. "The lid cannot be removed 
until the carriage is drawn outward and the carriage cannot 
be returned until the lid is replaced. 


Incandescent Electric Lamps. 


25535.—1910.. G. F. ArTwoop, Newark, Essex, U.S.A. The end 
portions of the filament are coiled round the supporting 
leads in order to ensure a limited freedom of movement. 
The extremities of the filament are rigidly united $v the 
leads, 


Incandescent Metal Filament Lamps. 


21519.—1910. F. Skaupy, Berlin. In this lamp the tubular 
part of the stem of the filament supporting device is pro- 
longed and bent to form a receiver for deposits of carbon, 
etc. 


Carriers for Electric Conduits. 


27418.— 1910. J. A. ROBERTSON, Greenock, The carrier consists 
of a metal stool provided with a concave part on which the 
conduit rests and three feet with serrated edges which 
firmly grip the surface to which the carrier is attached. A 
spring clip holds the conduit in place, 


Electric Searchlights. 

28356.—1910, SIEMENS NCHUCKERTWERKE, G.m.b.H., Berlin. 
The are lamp has a metal coated negative carbon, A metal 
tray is placed below the carbon in order to collect the drops 
of molten metal. Usually a fireproof tray has been used 


for the purpose, but a copper tray is claimed to be more 
suitable for many reasons. 


` Dynamo Electric Machines. 


20041.—1910, F. R. KUNKEL, Pittsburgh, U.S.A. This dynamo 
has a simply constructed field magnet core composed of a 
number of plates provided with recesses, protections and 
bosses whieh co-operate to fix the relative position of the 
plates and to space them apart for ventilation purposes, 


Hand Spikes for Making Electrical Contact. 


30313.—1910. EvVERSHED & VicĚorrs, LTD., Acton. This is 
an improved spike for making temporary electrical connee- 
tions, It consists of a rotary spike mounted in a handle. 
The linear motion of the handle causes the spikettotrotate, 
The rotary motion fof the spike ensures a better. contact 
thau would be the case with pressure only. 


DIARY. 


FRIDAY, APRIL 28. 

INsTITUTION OF MECHANICAL ENGINEERS.— Storey'g- 
gate, S.W., General Meeting, 8 p.m. Paper on ‘ Gas Pro- 
ducers,” by Mr. J. Emerson Dowson ; “ Effect of Varying 
Proportions of Air and Steam on a Gas Producer,” by Mr. 
E. A. Alkut. 

PuysicaL Socrery or Lonpon.—Imperial College of 
Science, South Kensington, 5 p.m. Paper on “ High 
Tension Electrostatic Wattmeters,’ by Prof. Ernest 
Wilson; *“ Previous Magnetic History as Affected by 
Temperature," by Prof. Ernest Wilson and Mr. L. C. 
Budd; ' Note on the Behaviour of Incandescent Lime 
Cathodes,” by Dr. R. S. Willows and Mr. T. Picton, M.A. ; 
and ** On the Formation of Dust Striations by an Electric 
Spark," by Dr. S. Marsh and Mr. W. H. Nottage, B.Sc. 

Nonrm-EasT Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Bolbec Hall, Westgate-road, Newcastle- 
on-Tyne. Seventh general meeting. 7.30 p.m. 

INsTITUTION OF Civi, ENGINEERS : STUDENTS? SECTION. 
—(Great George-street, S.W. “The Commercial and 
Technical Relations of Engineering Design and Work,” Mr. 
T. Frame Thomson. 8p.m. 

INSTITUTION oF Civi, ENGINEERS.—Students’ meeting, 
8.p.m. Lecture on " The Commercial and Technical 
Relations of Engineering Design and Work," by T. Frame 
Thomson, M.Inst.C. E. Sir James C. Inglis, Past-President, 
will occupy the chair. Members of all classes of the Institu- 
tion are invited to attend this Lecture. 


TvESDAY, May 2. 

THE FARADAY Society INsTITUTION. oF ELECTRICAL 
ENaiNEERS.—Victoria-embankment, “Hydro Electric 
Plants in Norway and their Application to Electrochemical 
Industries,” Mr. A. Scott-Hansen; “ Electrometallurgy 
in the Steel Foundry," Mr. Verdon Cutts. 


WEDNEspay, May 3. 
INSTITUTION OF ELECTRICAL ENGINEERS (Students! Sec- 
tion).—Annual general meeting for Election of Committee 
for next session. 


THurspay, May 4. 

NATIONAL ELECTRIC MANUFACTURERS’ AssoctaTION (In- 
corporated).—2.30 p.m., meeting of Council at Balfour 
House, Finsbury-pavement. 

RoNTGEN Socitery.—66, Victoria-street, Westminster, 
S.W. Ordinary general meeting. Papers: “ The Use of 
Radium in Malignant Growth," by C. W. Mansell Moullin ; 
“ Rapid Radiography,” by Ed. S. Worrall. 

Fripay, May 5. 

Roya IxsrITUTION.—Albemarle-street, Piccadilly, W., 
9 p.m., " New Organic Compounds of Nitrogen," Professor 
M. O. Forster. 

Instirvrion oF Crivii, ExarNEERS.—Students! special 
visit to the Locomotive Works of the London and South- 
Western Railway, Eastleigh. 

Fripay, May 12. 

InstituTE oF Meraus.— Second May Lecture, “ The 
Hard and Soft States in Metals" Dr. G. T. Beilby, 
F.R.S. l 

Rovar IxsrrTUTIoN.— Albemarle-street, Piccadilly, W., 
9 p.m., “ Biology and the Cinematograph,” Professor Wm. 
Stirling. 
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- Special Notice. 


New Series of Technical Articles. 


HE TECHNICAL PROBLEMS section 

of the ELECTRICAL ENGINEER, first 
introduced as long ago as 1897, has long been one 
of the most popular and useful features of this 
journal. Dealing as it does from week to week 
-~ with a-tual problems arising in the course of practical 
work, the solutions of which, do not as a rule, 
appear in any text book, and can only be reached 
in the light of actual experience, the feature is one 
which, by the constant testimony of our readers, has 
proved of great and continually growing value to 
Electrical Engineers, as well as to the Engineering 
Students for whose beneft it 
The section has, in fact, long since 
limits, and in the natural 


was originally 
instituted. 
outgrown 
process of development has gradually extended to 


its earlier 


cover a very wide field of practice. 


With the desire of making this section of still 
greater value, and in response to the suggestions of a 
very large body of our readers, we have made arrange- 
ments for a further development of this feature, and 
within the next few weeks shall begin the publication 
in addition to the usual Questions and Answers 
of a series of articles on 


Alternating Current Calculations, 


specially written for our columns by one of the best 
known of contemporary electrical engineers. 


This series will be followed by others, of the 
scope and nature of which announcement will be 
made in due course. 


It should be noted that this series of articles 
will be SUPPLEMENTARY to Technical Pro- 
blems, which, so far from being curtailed, will be 
materially extended as occasion offers. 


Intending new subscribers should send in their 
names at once to the Publishers, 149, Fleet-street, 


London, E.C. 


NOTES. 


FFICIAL confirmation is now forthcoming. of the 
announcement made in these columns on April 7 
(ELECTRICAL ENGINEER, page 365) with regard to the 
electrification of the East London Railway. The line is 
administered by a Joint Committee of the South Eastern 
Railway, the London, Chatham and Dover Railway, the 
London, Brighton and South Coast Railway, the Metro- 
politan Railway, the Metropolitan District Railway, and 
the Great Eastern Railway Companies, the last-named 
having joined the Committee three years after its first 
establishment in 1882. The railway consists of rather less 
than six miles of double track running off from Aldgate 
through Brunel’s famous Thames tunnel to New Cross, and 
theoretically should form a splendid link with the South. 
For a considerable period the number of passengers carried 
has only averaged between three millions and four millions 
per annum, but with better facilities this total could easilv 
be doubled, and there would, indeed, be no difficultv, under 
electric traction, in dealing with ten or even twelve millions 
of passengers annually. It is announced that the electri- 
fication plans are on the eve of being finally passed and that 
the estimated cost is in the neighbourhood of £55,000. In 
announcing the project a month ago we pointed out that 
as the Company's Third Debentures then stood at about £12 
and the Fourth Debentures at about £8, there should soon 
be an important movement in this Stock. By Fridav last, 
when our information was officially confirmed, the Thirds 
had risen to £17 and the Fourths to £13, while the B Stock 
had risen to £42. 


While on this subject it may be as well to correct an 
impression put forward bv one of the morning newspapers 
in referring to the electrification scheme. It is there stated 
that in consequence of the eminently successful results of 
the single-phase overhead transmission system adopted on 
the Brighton and South Coast Railway, the Joint Com- 
mittee which manages the East London Railway, “ has 
practically decided to adopt this system for the project now 
resolved upon." The Joint Committee has made no such 
decision, for the simple reason that whatever may he the 
advantages cf the single-phase system (and Mr. Philip 
Dawson, the Brighton Company's Engineer, has shown that 
these are very marked) the adoption of this system on the 
East London would defeat the main object which the 
electrification of the line is intended to secure, namelv, the 
facilitation of through traffic from the Metropolitan and 
the Metropolitan District lines. On both these railways the 
transinission is on the third-rail continous current principle, 
and the traffic needs of the new scheme can, of course, onlv be 
met by the adoption of the same principle in the case of the 
East London. This decision does not necessarily mean that 
the engineering advisers of the Joint Committee hold the view 
that the direct current system is a better svstem than the 
single-phase on alternating current, but only (which is 
surely quite obvious) that it is the only system which can 
Le adopted in order to ensure continuous working with the 


two lines chiefly concerned. 

$ E success which has attended electric traction service 
in our large cities has emphasised the possibility of 

introducing the electric locomotive for railway work, and 

since the success in the former has been largely dluesto the 

characteristic properties of the mótors emploved, strenuous 
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efforts have been made to develop a single-phase alter- 
nating current commutator motor, so that advantage may 
be taken of high-pressure currents for long distance work. 
From first principles it is obvious that electric motors may 
be divided into two distinct classes—those machines in 
which the exciting ampere-turns are designed to be much 
greater than the armature ampere-turns; and those 
machines in which the full-load armature-turns require 
to be much greater than those forming the excitation of 
the field. The direct-current motor is a good example of 
the first-class, which is in reality a high magnetic-resistance 
machine. The synchronous motor, which is a constant 
magnetic-field motor as well as a constant-speed motor, 
also belongs to this class, and it is a noticeable feature 
that such machines work better the higher the reluctance 
is made. Induction motors—both single-phase and poly- 
phase—are examples of the second class, and in all cases 
in which a transformer action is active, it is found that 
the smaller the magnetic resistance may be made the 
more nearly does it approach the ideal motor. We may, 
therefore, look a little more deeply into the fundamental 
principles of alternating current motors which may be 
utilised for railway work. 


It is a well-recognised fact that all workable alternating- 
current motors—i.e., those possessing a positive starting 
torque of commercial value—belong to the second class of 
machines, inasmuch as a reasonable power-factor may 
only be obtained by keeping the reluctance low, and this 
can best be affected by reducing the number of the field 
ampere-turns. This statement implies that, in order to 
obtain a given torque with a weak field, a more powerful 
armature must be employed, thus necessitating a larger 
number of ampere-turns on the armature than is usual 
with direct-current motors. It is, of course, a simple 
matter to realise these conditions; but inasmuch as the 
larger number of armature ampere-turns give rise to a 
magnetic flux of considerable magnitude which may inter- 
fere with the normal magnetic circuit, on account of its 
large coefficient of self-induction, it follows that special 
means must be introduced to prevent the two mutually 
contradictory requirements of a small field reluctance 
and a powerful armature from producing harmful secondary 
effects. The most general method of avoiding these un- 
desirable effects is to employ compensating windings, 
such as were patented bv Stanley & Kelly in America 
so long ago as 1892, which frequently consist of short- 
circuited coils with their axes identical with that of the 
brush-line. As the result of transformer action currents 
are induced in these coils which oppose and more or less 
cancel the effect of the armature ampere-turns. Another 
method of cancelling the effect of the armature ampere- 
turns is to arrange for the armature current to traverse 
the compensating coils with the result that to a large 
extent the baneful effect of the armature self-induction 
may be kept within reasonable limits, although it may 
not be possible entirely to neutralise it. It is, however, 
gratifving to know that considerable improvements have 
already been made in the design of alternating-current 
commutator motors for railway service with beneficial 
results, so far as the working conditions of the motors are 
concerned, and in the early future we hope to be able to 
give evidence of the good results which are being obtained 
in practice. 


ME: JUSTICE PARKER is cordially to be con- 

gratulated on the fairness and Jucidity of his 
judgment in the case of Sir Oliver Lodge’s wireless tele- 
graphy patent, which is reported at some length in another 
column. On behalf of the Lodge-Muirhead Wireless and 
General Telegraphy Syndicate, the assignees of Sir Oliver’s 
patent of 1897, application was made for an extension of 
patent rights for a further term of fourteen vears, or such 
other term as the Court might deem fit, and the circum- 
stances set forth in the application were certainly such as 
to justify a prolongation of the term during which the 
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rights of the invention may legitimately be enjoyed. It 
might be ungracious to suggest that, Sir Robert Parker 
could, without stretching the limits of fair dealing, have 
granted an extension for the full term asked for, but on 
the whole, and especially in view of other cases of the sort 
within quite recent years, it may be taken that the 
justice of the case has been fairly met. The evidence given 
in the course of the hearing made it abundantly clear that 
owing to a combination of circumstances, of which the Post 
Office monopoly is not the least serious, it had been made 
impossible for the inventor to receive adequate remunera- 


.tion for his invention, and there is at least a hope that 


this more or less accidental injustice may be remedied in 
the course of the ensuing seven vears. 


— —Ó— — À——— e 


There is only one point in Mr. Justice Parker's otherwise 
very able judgment which seems likely to give rise to 
controversy. Sir Oliver Lodge laid special emphasis on 
the removal of the coherer from the circuit of the receiver, 
and placing it in a derivative circuit. Sir Robert Parker 
observed on this that he could not find that there was any 
separate claim directed to this portion of Sir Oliver Lodge’s 
svstem, though there was a separate claim for connecting 
the circuits of the receiver and coherer through a trans- 
former to avoid metallic connection. And his Lordship 
went on to say that he thought it probable that “ this 
omission was intentional, and was due to the patentees’ 
experiments with syntonic Leyden jars published in 
‘Nature’ in 1890.” It was true, he added, that these experi- 
ments appeared to have been operated by means of the 
lines of force in the magnetic field, and not by ether waves, 
but in Sir Oliver Lodge’s lecture before the Roval Institu- 
tion in 1894, he showed the same experiments as illustrative 
of how the principle of resonance might be utilised in con- 
nexion with ether waves, but for the fact that, if the circuits 
were opened out so as to become good radiating or absorb- 
ing circuits, there would be no train of waves on which 
such principle could operate at all. Given, however, a 
radiating circuit which would create, and an absorbing 
circuit which would accumulate, the effect of a train of 
waves, the removal of the coherer from the path of the 
receiving circuit would be as necessary as it was in the case 
of the syntonic jars; and, therefore, Mr. Justice Parker 
" doubted whether the adaptation of the device shown 
in the syntonic jars experiments to open radiating or 
absorbing circuits could be considered a great invention." 
For our part we may venture to express a doubt concerning 
Mr. Justice Parker's doubt, which certainly does not scem 
to be justified by the argument put forward. 


HILE on the subject of patents, attention may be 
directed to a very real grievance which is put 
forward by a correspondent of the “ Times.” He points 
out that while the appointment of additional judges has 
greatly facilitated the general work of the Courts, no such 
relief has so far been forthcoming in the legal departments 
affecting patents. The writer had occasion to apply for an 
amendment of his patent, and it took about six months, 
he states, to get his case tried by the Comptroller. He 
succeeded in his application before the Comptroller, but 
of course during this time competitors were infringing his 
patents, and admittedly for the purpose of delay they 
appealed against the decision of the Comptroller to the 
Law Officer of the Crown. Five months have expired since 
the Comptroller gave his decision, and the applicant's 
patent lawyers have done their utmost to facilitate the 
appeal to the Law Officer of the Crown, but so far there 
has been no result, and there still seems little or no chance 
of the Law Officer of the Crown being able to deal with 
the appeal. The writer certainly has a very legitimate 
grievance here, for probably a couple of hours would 
suffice to decide the point at issne, whereas for eleven 
months the inventor has found himself the prey of all 
and sundry who seek togprofit by the fruits of his genius. 
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WE are plad to note the response which has been 

made to the recent appeal for contributions and 
subscriptions in aid of the funds of the Electrical Trades’ 
Benevolent Institution. From the end of last year up to 
the date of the festival dinner some £30 were received in 
subscriptions and a little under £250 in donations. At the 
dinner a sum of £19 8s. 6d. was either received or promised 
by way of subscriptions, and close on £240 in the shape of 


donations. During the first four months of the current 
year, therefore, this admirable institution has received 


about £50 in subscriptions and nearly £500 in donations—- 
not a large total, but all the same a verv welcome addition 
to the coffers of the fund. We hope it will be understood 
that when we sav that is not a large sum, we do not mean 
the reference to be in any sense a slighting one, but it is 
only just to point out that the Electrical Trades! Benevo- 
lent Institution is endeavouring to do a very great and 
noble work and that it deserves a generous measure of 
support, which we trust will be forthcoming. The full 
list of subscriptions and donations received up to date is 
unavoidably held over this week, but in our next issue 
we propose to publish it together with any additions which 
may since have been received. Meanwhile we may remind 
those who have not vet sent in their contributions, that 
Mr. F. B. O. Hawes is the Secretary, and that. the office 
of the Institution is at Balfour House, Finsbury Pavement. 
N excellent record of progress is afforded. bv the second 
annual report of the International Electrotechnical 
Commission which has just come to hand from Mr. C. le 
Maistre, A. M.Inst.C. E, M.LE.E., the General Secretary. 
It appears that there are now seventeen countries in which 
an Electrotechnical Committee has been formed, in the 
majority of cases with the assistance and co-operation of 
their respective Governments; the latest adherents being 
Holland and Switzerland. Mr. le Maistre has recently 
returned from visiting the various European Committees, 
and he found that, without exception, the keenest interest 
was being taken in the work and success of this interna- 
uonal movement. In the near future a small international 
Committee, appointed at a Conference held in Brussels 
in August, 1910, consisting of Dr. Budde (Germany), Dr. 
Silvanus Thompson (Great Britain), M. Brunswick (France) 
and M. Eric Gerard (Belgium) is to meet and discuss the 
work on nomenclature. The report of such an eminent 
Committee is sure to be received bv the various Electro- 
technical Committees with great satisfaction. This Com- 
mittee 18 to prepare a list of terms and definitions dealing 
with the one subject of electrical machinery, which list is 
to be ratified by the full meeting of the Commission to be 
held at Turin in the beginning of September next. Most 
of the Presidents of the European Committees have signi- 
fied their intention of being present at Turin, and if the 
success which attended the Brussels Meeting follows the 
Commission to Turm, as no doubt it will, the work accom- 
plished should certainly be of a very practical and useful 
nature. ! 
HE Editor of the " Times” Engineering Supplement 
puts forward this week a plea which has more than 

once been voiced in our own columns. Referring to the 
proceedings at the meetings of the Institution of Civil 
Engineers, he points out that although the papers presented 
are regularly printed in advance, newspapers are debarred 
from making use of them, and are contined to the official 
abstracts, which vary considerably both in length and 
quality, while with regard to discussions the Institution 
does not permit any account of them to appear except in 
its own Minutes of Proceedings, which are not usually issued 
till the papers themselves have been forgotten, or at any 
rate have lost all current value. The writer justly observes 
that in this practice the Institution of Civil Engineers stands 
practically alone, nearly all the other scientific and technical 
societies cheerfully giving facilities for reporting their pro- 
ceedings, and urges that it would be more in accordance 
with the high purpose expressed in its charter, of © directing 
the Great Sources of Power in Nature for the use and con. 


venience of man,” if our premier engineering institution 
would divest itself of this narrow exclusiveness, and act as 
if its efforts were intended for the benefit, not merely of a 
few of its members, but of mankind in g general. With this 
appeal we desire most cordially to associate ourselves, for 
we are convinced that the interests of members of the 
Institution would be far better served by more extended 
publicity than they are under the present system of almost 
masonic privacy, 

CCORDING to a Return of Publie Services in the 

Russian Empire which has just. been published, there 

is a tremendous field for the electrical industry if the 
repugnance of the Russian district governments to foreign 
enterprise can by anv means be overcome. Out of 1,156 
towns only 8&8 are lighted at all, and of these 779 use oil, 
35 use gas, and 74 use electricity. It is announced that at 
an early date important concessions will be offered to 
foreign contractors, special terms being granted in cases 
where the preparation for plans for organisation and 
working has been entrusted to Russian engineers. But it 
is also added that ** in Russia there is a growing distrust of 
foreign capitalists, whose only work has been the creation of 
inflated projects, in which half or less of the stock represents 
useful charges, and strong representations have been made 
in support of the claims of the highly-educated Russian 
engineer, whose knowledge of the language, local con- 
ditions, character of the work, taxes, and dues, and regula- 
tions of different authorities, together with familiarity with 
the workmen, make his utilisation advantageous in public 
works financed by foreign capitalists on municipal guaran- 
tees.” So far all the concessions which have been made have 
favoured German enterprise exclusively. 


Correspondence. 

All communications intended for the Editor should be addressed 
* Tug EDITOR, 149, Fleet Street, London, E.C." Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 

ELECTRICALLY EQUIPPED WINDMILLS. 

To the Editor of the ELECTRICAL ENGINEER. 
Sir, —I shall be glad to know if vou or any of your readers 
can give me the names of any firms who make a speciality 
of supplving windmills and the necessary electrical equip- 
ment for the lighting of country houses. On account of 
variations in speed the apparatus for regulation of voltage 

is somewhat special. 
Yours, ete., 
'" ENQUIRER.” 


An Important Inquiry into 
THE 


Present Condition € Prospects 
of the Electrical Industry in 


Great Britain - - 


has been undertaken on behalf of 
THE 


“ELECTRICAL ENGINEER.” 


The results of this investigation will, it is believed, 
prove of Exceptional Value and Interest to all con- 
cerned in Electrical Manufacturing and Allied 
Enterprises and will throw an important light on the 
diverse and complicated influences at present in 
operation. 


Professional Portraits. 


No. XI.—Sir William Henry Preece. 


By P. F. Morte ay. 


At present, there are living only three ex-Presidents of 
the Institution of Electrical Engineers who have held two 
terms of office: Sir William H. Preece, 1880 and 1893; 
Dr. Alexander Siemens, 1894 and 1904-5; Colonel R. E. 
Crompton, 1895 and 1908. 

Sir Wm. H. Preece was born February 15, 1834, near 
Carnarvon, *' the capital of North Wales," and is the eldest 
son of Mr. R. M. Preece, Bryn Helen, Carnarvon. He 
was married in 1864 to Agnes, daughter of the late George 
Pocock, of Southampton, who died in 1874, leaving four 
sons and three daughters. 

After completing a full course at King's College, London, 
and studying electricity under Faraday at the Royal 
Institution, he entered, in 1852, the office of the late Edwin 
Clark, Engineer-in-chief of the Electric Telegraph Companv, 
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where, five years later (1892), he became the Engineer-in- 
Chief. He so continued till 1899, when he resigned to 
become Consulting Engineer of the Post Office Department, 
finally resigning from active service when he reached the 
age of seventy, during the year 1904. 

While connected with the Post Office Department he 
was called upon to act as Consulting Engineer to the 
Channel Islands Telegraph Company (1858-1862), and was 
permitted to make several voyages on behalf of the Govern- 
ment. On one occasion he brought a set of the first electric 
bells from Paris to London ; and when, at the Philadelphia 
Centennial Exhibition in 1876, the telephone was introduced 
by Alexander Graham Bell, this startling invention drew 
him, as it did many others, and he went to the United 
States. There he obtained many new electrical contrivances, 
and was enabled to procure and bring back with him, 
amongst other apparatus, the first pair of telephone re- 
ceivers seen in England. 

His inventions include a new telephone, improvements 
in the Wheatstone apparatus and in duplex, quadruplex 
and multiplex telegraphy, also new systems of wireless and 

of "terminating " wires; and, in particular, many new 
electric devices for the increased safety of railway travelling. 


The latter embrace apparatus for block signalling, for 


SIR 
and, when two years later the latter was incorporated 
with the International Telegraph Company, under the 


name of the Electric and International Electric Company, 
then presided over by Robert Stephenson, he was given 
quite a prominent position, which led, during 1856, to his 
promotion as Superintendent of that company's southern 
district. This was followed, four years later, by his appoint- 
ment to the Superintendency of the London and Southern 
Railway, which he continued to hold up to 1870, when all 
the telegraph companies were transferre d to the Post Office 
Department. Mr. Preece had by this time established such 
a reputation for unflinching industry and had shown such 
ability in carrying out the very important work entrusted 
to him that the Post Office Telegraph De 'partment tendered 
him the position of Divisional Engineer for its entire 
southern district. This he accepted, with headquarters 
at Southampton, making himself still more valuable in the 
new position which brought with it still greater responsi- 
bilities. He succeeded in materially improving the service 
by adapting several of the devices for which patents had 
already been granted him, and richly merited the pro- 
motions that were in store for him. After seven years of 
this work, he was advanced to the post of electrician for 
the entire system, which necessitated his return to London, 


WILLIAM HENRY 


PREECE. 


signal locking, for signalling between passengers and guard 
from different parts of moving trains, also for working 
miniature electric signals to assimilate and combine them 
with outdoor signala, and he is likewise the inventor of 
the method for counteracting the interference caused to 
electric signals by lightning. l 

He is the author of a“ Manual of Telegraphy,” of “ The 
Telephone," and of a “ Manual of Telephony,” all of them 
written in conjunction, respectively, with Sir James Sive- 
wright, Dr. Julius Maier and Mr. A. J. Stubbs. He has, 
besides, been a most prolific writer of scientific papers, a 
detailed enumeration of which, as communicated by him 
to different societies, ean be seen m their published reports. 
They show the singularly wide range of subjects which he 
mastered, and which, through his great ability as a lecturer, 
he was enabled to present to the best advantage. 

Before the Royal Society he read on: The conversion 
of radiant energy into sonorous vibrations, the limiting 
distance of speech bv telephone. a peculiar behaviour of 
glow lamps. a new standard of illumination and the measure- 
ment of light, some thermal effects of electric currents 
studies in accoustics, the charging of secondary batteries, 
effects of temperaturé "on the electromotive force and 
resistance of; batteries: 


, 
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Before the Royal Institution : Signalling through space, 
application of electricity to the protection of life on rail- 
ways, Wheatstone's telegraph achievementa, the telephone, 
duplex and quadruplex telegraphy. 

Before the British Association: Recent progress in 
telegraphy, recent progress in telephony, the London-Paris 
telephone, wireless telephony, the form of cells for long 
distance telephony, the co-efficient of self-induction in 
telegraph wires, the relative merits of iron and copper 
wire, use of secondary batteries for telegraphy, telegraphic 
inter-communication, signalling through space, disturbances 
in submarine cable lightning protectors, domestic electric 
lighting, the watt and horse-power. the relative effects of 
steady and alternate currents on different conductors, law 
of incandescence and its relation to current, the tests of 
glow lamps, the dielectric of condensers, character of steel 
used for permanent magnets. 

Before the Society of Telegraph Engineers and the 
Institution of Electric Engineers: The specification of 
insulated conductors for electric lighting and other pur- 
poses, the phonograph, radio-telephony, long-distance 
telephony, some points connected with mains for electric 
lighting, lightning and lightning conductors, telegraphy— 
its rise and progress in England, Delany’s system of svn- 
chronous multiplex telegraphy, new telegraph wire gauge, 
shunts and their application to electrometric and telegraphic 
purposes, behaviour and decay of insulating compounds, 
block system of working on railways, measurement of 
currents, durability of iron wire, connection between sound 
and electricity, the winding of electro magnets, the advan- 
tages of scientific education, à visit and notes of a trip to 
Canada and the United States. 

Before the Society of Arts: Electrical exhibitions, elec- 
trne vehting at the Paris Exhibition, secondary batteries, 
the phonograph, recent advances in electric lighting, 
electric lighting in America, domestic electrie lighting, 
advances in telegraphy, fifty years’ progress in telegraphy, 
electric signalling without. wires, the navigation of the river 
Nile. 

Before the Physical Society : Some physical points con- 
nected with the telephone, the phonograph. 

Before the Institution of Civil Engineers: Electrical 
conductors, the progress of telegraphy, relations between 
electricity and engineering, the maintenance and durability 
of submarine cables in shallow waters, the railwav tele- 
graphs and the application of electricity to signalling and 
working of trains, the best means of connecting communice- 
tion bet ween passengers and others while trains are in motion. 

Other lectures embrace the following subjects: Gas v. 
electricity, engineering in. Wales, electricity at the General 
Post Oflice, technical education in America, sanitary effects 
of electric lighting, the Pupin mode of working trunk tele- 
phone lines, the utilisation of the waste forces of Nature. 

Among the distinctions conferred upon Sir William 
Preece is the decoration of Officer of the Legion of Honour, 
given him at the Paris Exposition of 1889. He was made 
a C.B. in 1894 and a K.C.B. in 1899. He entered the 
Institute of Civil Engineers in 1852, became Associate in 
1859, Member in 1872, and after serving a long time on 
the Council and also as Vice-President, was elected President 
in 1898. He was, likewfse, twice President, as we have 
seen, of the Institution of Electrical Engineers (in 1880 
and 1893), also President of Section G of the British Associa- 
tion at the Bath Meeting, and President of the Carnarvon 
Branch of the National Service League, and he was Chair- 
man of the Council of the Societv of Arts. He is a Fellow 
of the Royal Society, Member of the Physical Society, of 
the Meteorological Society, of the Roval Institution, and 
of many other scientific bodies; was also Member of the 
Royal Commission for the Paris Exposition of 1900, as 
well as of the Roval Commission dealing with electrical 
communication for lightships and for lighthouses ; and has 
acted as Adviser of successive Governments in legislative 
enactments relative to the control of all electrical under- 
takings. 

Previous articles. of this series appeared in the ELECTRICAL 
ENGINEER. of the following dates:— Professor. Silvanus P. 
Thompson, December 23; Dr. John Ambrose Fleming, January 
20; Sir James Dewar, February 3; Dr. Gisbert Kapp, February 
10; Sir Wiliam Ramsay, February 24: Mr. W. D. Duddell 
March 10; Dr. R. Mullineux Walmsley. March 17; Sebastian 


Ziani de Ferranti, March, 31 ; Svante August Arrhenius, April 14; 
Charles Algernon Parsons, April 28. 


Wireless Telegraphy. 


Following upon the wireless experiments at Brant. Rock, 
Massachusetts, for the United States Navv, it has been 
decided to erect. four steel towers at Fort Myer, Washington, 
District of Columbia, as the land base of the Navy Wireless 
Telegraphy system. The towers will be 450 ft. high, and 
will cover a minimum radius of 1,500 miles. 


Official orders have now been issued to the effect that 
on and after July 1 all ships leaving United States ports 
which carry fiftv passengers and ply between ports more 
than 200 miles apart must be equipped with wireless- 
telegraph apparatus capable of maintaining communica- 
tion over distances of at least 100 miles. 

In a communication to the * Electrical World," Mr. M. 
Freimark savs that in the spring of 1910, while making 
experiments to devise a method for locating open circuits 
in insulated and concealed wiring, it was found that the 
human body acts as an excellent antenna and detector 
and responds remarkably to the slightest excitation from 
electromagnetic waves or static induction. Having per- 
fected this method for localizing breaks in telephone wiring, 
a close resemblance was observed between the apparatus 
and a miniature wireless-telegraph sending station. The 
sending outfit being identical—from a purely theoretical 
point of view—in the two cases, one could not help thinking 
why the receiving station should not be the same, and 
why, in particular, it should not be used for wireless 
telephony. To this end it was necessary merely to change 
the sending station to a talking circuit. An operator's 
telephone set answered the purpose. A few dry cells were 
put in series with the transmitter and the primary side of 
the induction coil. One terminal of the secondary was 
grounded, the other one serving as the sending antenna, 
as indicated in the accompanying illustration. The receiv- 
ing station consisted of nothing more or less than a telephone 
receiver with one terminal connected to the body (ear or 
finger’, and the other one to a wire which trailed on the 
ground or was directly connected to ground for the purpose 
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of better receiving. The results were as anticipated. The 
sounds were audible a few feet from the antenna. Further 
experiments with a phonograph, in connection with a small 
step-up coil, such as is used in wire-telephone practice, 
brought out the fact that the phonograph could be heard 
through the receiver anywhere 1n a good-sized living-room 
when the wire was concealed under the rugs. Metal, such 
as a brass bedstead or a tin roof, readily takes up the waves, 
acts like a sounding board, and gives them off with seemingly 
increased strength. It is doubtful whether a transmitter 


‘of the present type will ever be developed to withstand 


currents strong enough to serve directlv for wireless trans- 
mission. However, there is no doubt that combinations of 
this transmitter with generators, transformers, arc lamps 
or coils can be made which will be able to transmit sound 
within the limits of any city, and for overland or oversea 
transmission verv high frequency waves can be used as 
the carrier. 

By a new Wireless Telegraphy Ordinance, which provides 
for the regulation of wireless telegraphy in British Guiana, 
it is ordered that no person. shall establish any wireless 
telegraph station, or instal, or work any apparatus for 
wireless telegraphy in any place or on board any British 
ship registered in the Colony, except under and in accord- 
ance with a licence granted in that behalf by the Governor- 
in-Council. 
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The Annual Festival Dinner. 


At the annual festival dinner of the Electrical Trades’ 
Benevolent Institution at the Hotel Cecil, the chair was 
taken by Lord Justice Fletcher Moulton (President of the 
Institution), and amongst those present were: Major 
W. A. J. O'Meara, Mr. Justus Eck, Mr. A. J. Walter, K.C., 
Mr. H. Hirst, Major G. Phillips, Mr. J. S. Raworth, Mr. 
Ernest Byng, Mr. J. E. Kingsbury, Mr. C. Woolley, Mr. R.J. 
Wallis-Jones, Mr. F. Nalder, Mr. E. Garcke, Mr. R. Long- 
bottom, Mr. J. W. Gibson, Mr. Chas. Bright, Mr. T. J. 
Grainger, Mr. W. Maurice, Mr. H. W. Clothier, Mr. H. 
Berry, Mr. W. R. Rawlings, Mr. C. B. Hextall, and Mr. A. 
P. Lundberg. 

The President, in proposing the toast of “ The Electrical 
Trades’ Benevolent Institution," said he came to the Bar, 
stuffed with electrical knowledge, imagining that at the Bar 
a long traming in science might be useful. He had been four 
years at the Bar, but he did not think he had anything more 
scientific than an eviction in all his experience (laughter). 
When the great question of electric lighting was introduced, 
England made the great industrial mistake of their time, 
and they made it because of the feeling of municipalities, 
which grudged success to the pioneers. They stunted the 
English electrical industry for six precious vears, during 
which Germany, Switzerland, and the United States got 
ahead of us, and we had had to race behind them ever since. 
He had watched the progress of the electrical profession, 
until it had got to the position in which it looked as though 
it was going to do the whole of the higher class work of the 
world. It seemed to be in a position to say to mankind, 
** If you will only develop the brute force, leave the rest to 
me." In such development the electrical trades had been, 
rightly, in a sense, isolated from the others. Thev had 
never been one of the multitude, and the reason was clear. 
If thev looked at the delicate applications of electricity, 
they felt that no common, unskilled intellect was capable of 
managing them ; and when they came to the applications 
of electricity on a large scale, to the true electrical engincer- 
ing, they felt that enormous development of power in the 
shape ot something so active, so infinitely capable of taking 
advantage of a mistake as electricity was, wanted trained 
men. It was a trade in which there was at least as many 
officera as there were men. It seemed to him that those who 
had founded that Societv had taken to heart its peculiar 
characteristic. The men, the artisans of electricity, were 
not so different in position from the artisans of other 
industries. They could not be left to manage for themselves, 
with or without social aid, just like other artisans, but the 
intermediate class, those innumerable officers who, if they 
could not claim to be scientific men, were, at all events, 
scientific workmen, were to be found but sparsely in other 
branches. That Society had recognised that and admirably 
fitted itself to deal with the particular problem of charity, 
and of worldly wisdom, with which the Societv wished to 
deal. The trade, he continued, had not been kindly treated 
by the world, because it came into the world with such a 
tremendous reputation that everybody expected everything 
of it and gave it nothing. It was treated like an infant 
prodigy and worked to death without proper remuneration. 
But in later years the men who had got hold of it had tried 
to put it 1n a much better position, and he thought nobody 
represented the modern system of making electrical enter- 
prises pay better than Mr. Hugo Hirst, with whose name 
and with that of Mr. A. J. Walter he coupled the toast. 

Mr. Hugo Hirst, in responding to the toast, said the 
Institution had now a capital of £2,400, and the income 
amounted to £100. They had given benefits to the moderate 
amount of £30, but they had also granted benefit by giving 
employment and temporary relief. He acknowledged the 
assistance the press had given the Institution, and hoped 
that that help would be continued. [Ie suggested that they 
should point out to the members of electrical statfs the 
benefits to be derived. from the Institution, and that they 
should appoint officers on stafls to collect. subse 'riptions. 
He further suggested the giving of prizes to those officers 
for the largest number of firms (rom which subse Tiptions 
were collected, for the largest number of employés on the 


list, and for the largest number of shillings or amounts 
subscribed. By presenting the prizes at the annual dinner 
they would encourage friendly rivalry and keep the fund 
before the people (applause). 

Mr. A. J. Walter, K.C., said they could hardlv realise 
that within the lives of most of them, what they called the 
electrica] industry had grown up. In the early davs there 
was work for everyone, posts were many, and few thought 
of the future as a gloomv one. As the industry grew bigger 
and more and more came into it, they had to look more and 
more to the other side of the picture. Through no fault of 
their own, and endowed, perhaps, with less gifts than their 
more successful fellows, soine must go under in the race. 
That was not a speciality of the electrical profession. His 
own profession and their President's profession was one 1n 
which the prizes were few and the blanks were manv. 
They, too, had their benevolent societies, and many were 
the calls made upon them, and he knew of no profession 
where such was not tlie case. It was their duty and should 
be their pleasure to help a fallen brother. Every member 
of a profession ought first of all to put by for his own rainy 
day by subscribing to a society or institution, and those who 
could should put by another mite for the brother that tell 
by the way (applause). What better Society could thev 
give to than the Electrical Trades’ Institution. It was 
managed without cost by themselves ; there were no huge 
establishment charges; there was no leakage of funds. 
Not only did it provide for old age, for the widow and the 
orphan, but it also gave temporary assistance to those who 
for a time were ‘‘ snowed under " (applause). 

The health of '* The President " was pledged on the call 
of Mr. R. J. Wallis-Jones. 


INSTITUTION OF CIVIL ENGINEERS. 


At the annual general meeting of the Institution of Civil 
Engineers, the result of the ballot for the election of officers 
was declared as follows 

President: Dr. Wilham Cawthorne Unwin (London); 
Vice-Presidents: Mr. R. Elhott-Cooper (London), Mr. 
Anthony G. Lvster (Liverpool), Mr. B. Hall-Blvth (Edin- 
burgh), and Mr. John Strain (Glasgow). 

Other members of Council: Mr. John A. F. Aspinall 
(Liverpool), Mr. John A. Brodie (Liverpool), Mr. William B. 
Brvan (London), Col. R. E. B. Crompton, C.B. (London), 
Mr. Wm. Davidson (Australasia), Mr. James M. Dobson 
(London), Mr. H. F. Donaldson, C.B. (London). Mr. E. B. 


Ellington (London), Mr. Maurice Fitzmaurice, C.M.G. 
(London), Mr. J. P. Griffith (Ireland), Dr. Charles A. 


Harrison. (Newcastle-on-Tvne), Mr. Walter Hunter (Lon- 
don), Mr. G. R. Jebb (Birmingham), Mr. Harry E. Jones 
(London) Mr. E. H. Keating (Canada), Sir Wm. Thos. 
Lewis, Bart., K.C.V.O. (Aberdare), Sir Thomas Matthews 
(London), Mr. Wm. Henrv Maw (London), Hon. C. A. 
Parsons, C.B. (Wylain-on-Tyne), Mr. F. E. Robertson, 
C.I.E. (London), Mr. Alexander Ross (London), Mr. J. W. 
Shores, C.M.G. (South Africa), Hon. F. J. E. Spring, C.I.E. 
(India), Sir Philip Watts, K.C.B. (London), Mr. W. B. 
Worthington (Derbv), and Mr. A. F. Yarrow (Glasgow). 

This Council will take office on the first Tuesday in 
November, 1911. 

The Council have made the following awards for papers 
read and discussed during the Session 1910-1911 :— Telford 
Gold Medals to Mr. W. J. Wilgus (New York) and Mr. J. 
Walker Smith (Edinburgh) ; a George Stephenson Gold 
Medal to Mr. Philip Dawson (London) ; Telford Premiums 
to Messrs. G. W. Humphreys (London), H. K. G. Bamber 
(Greenhithe), A. E. Carey (London). William Dawson 
(Crewe), and C. S. R. Palmer (London) ; and the Trevithick 
Premium to Mr. A. T. Blackall (Reading). 

The awards for papers published in the proceedings 
without discussion and for Students’ papers will be 
announced later. , 


At the new gas works at Providence, Rhode Island, all 
the machinerv of the works is operated by electricity, except 
that of the condenser and purifier houses. The generating 
equipment comprises two 300 kw., 220 volt direct current 
generators. Blectricitv is also the only source of lighting 
used in the condenser, purifier and tar pump houses. 
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and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL 
MEN. 


RULES. 


Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electrio power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

QUESTIONS.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

Answers.—A fee of 108. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. 


QUESTIONS. 

Question No. 1249.—Consider the necessity for automatic 
signalling on railways and the advantages of electric 
over other methods. Indicate the trend of modern 
design in electric systems, and consider the relative 
merits of pure electric and electro-pneumatic systems. 
To what extent is automatic signalling practicable, 
necessary and beneficial on tramways and light 
railways ?—“ L. C." 

Question No. 1250.—Give formulis and data with reference 
to oil-immersed resistances, stating increased capacity 
due to immersion, and also their behaviour under 
alternating and under direct currents.—" D. C. O.” 


ANSWERS. 


Tests of a Three-phase Induction Motor. 


We give herewith some further replies to Question No. 1248. 
—Describe the method of obtaining the efficiency 
of & three-phase induction motor from light load 
tests. What other tests are usually made in commercial 
working ?—' T. B." 

Answer to Question No. 1248, (awarded 5s.).—The pre- 
diction of the performance of an induction motor from 
light load tests can be carried out with great accuracy, and 
when the means are available, is far the most satisfactory 
method of obtaining the required results. In all work of this 
kind, but especially in the case of induction motors, great 
care 18 necessary in the carrying out of the experimental 
work, and it is an absolute sine qua non to have at hand 
instruments whose reliability, under all conditions of power 
factor, wave form and frequency, leaves nothing to be 
desired. Care must be taken that the instruments are so 
connected that their reading one another's losess is not 
detrimental to the accuracy of the results, and to this end 
we may, generalising, say that volt coils should all be con- 
nected strictly in parallel, and that the ammeters should 
not measure the current taken bv the volt coils. 

Hopkinson's Method.—A Hopkinson test may be run on 
two induction motors of similar construction. The diagram 
of connections is self-explanatory. The machines are 
mechanically coupled by a belt and pulleys. The effective 
diameters of the pulleys, measured to the centre of the 
thickness of the belt, are in the ratio of 1 to 1 — s? where s 


is the slip. Bearing in mind that the "ip is proportional to-: 


the load, the value of s for any load can be determined from 
one reading, and the pulleys adjusted accordingly. The 
motor will then run at 1 — s times synchronous speed, and 
the generator at 1 + s times synchronous speed. For great 
accuracy, four wattmeters may be used instead of two, the 
readings then giving efficiency, power factor and slip with 
great accuracy. . 

Hevland Circle Method.—This method is tricky, but is 
complete in its determination. To draw the Heyland 
diagram we must obtain :— 

(1) The no load or exciting current and power factor. 

(2) The standing, or short circuit current and power 
factor. 2 


The first is obtained as follows :—If the rotor is a wound 
one it 18 open circuited, and the full voltage is applied to the 
stator terminals, through the wattmeter, ammeter and volt- 
meter. The rotor is turned slowly by hand, and the readings 
taken. Then if V is the star voltage, 

Wo = 3 VAo cos do, 
whence ¢ can be obtained. 


X 
Fic. 1. 


If the rotor is a squirrel cage, the motor must be allowed 
to run, the results being not so accurate, but still useful. 

The second is obtained in this way; Precautions have to 
be taken, otherwise large currents in the stator and rotor 
windings may damage the windings. It is customary to 
reduce the applied voltage to quite a low value and take 
several readings of amperes, volts and watts, on a gradually 


Fic. la. 


increasing voltage until the full load current is circulating 
in the windings. The rotor should, if possible, be slowly 
turned by hand. The results are plotted, against applied 
voltage, and the amperes and watts corresponding to full 
pressure are estimated.—Then we have again 


Ws- =3 VAs cos $s. 
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The circle, as shown in the figure, can then be drawn, and 
the following details picked off. 
OA, is the stator current ) tancia 
PA, is the rotor current ; P^ 8B toad. 
-XOA is the phase of the current 0.41. 
RS : RAs is the slip. 
The maximum power factor is when O4, is tangential to 
the circle. 
The maximum torque when A, is at the top of the semi- 
circle, 4H. 
The accuracy of our work can be checked as follows : 
OP : OQ ìs the leakage tactor o. 
This may be determined as follows: Measure the rotor 
volts per phase, say Vr, when full stator volts say Vs, are 
applied to the stator. Measure the stator volts when a 
voltage V!r, near to Vr 1s applied to the rotor. 
«ruat. DE 
Vr" yis. 
The maximum power factor is then cos ¢ = 


Now measure the resistance of the stator winding, while 
hot, and the efficiency, at any stator current, is given by 

y = (1 — 5) [W = Wo — oR, (4j? — Á?g) ] / W. 
where A, is the stator current, and W; = 34,V cos $4 
where V is the star voltage, and cos 9 the power factor.— 


“J.E. F.” 


Answer to Question No. 1948 (awarded 5s.).—The most 
simple and, at the same time, accurate way of determining 
the efficiency of a motor from light load observations is 
as follows :— 

Assume that the motor in question is of the induction 
type, with wound short-circuited rotor, designed for 
constant speed. The output is known and in order to see 
that the motor can develop its specified output it must 
be run at full load for a considerable period. When this 
is done note should be made of the following quantities :— 

E, = Volts between stator phases. 

P, = Full load speed of rotor. 

W, = Watts per phase in stator (full load). 

I, = Current per phase in stator (full load). 

The machine should then be run light and the following 
observations made (Æ, being as for the full load run) :— 

P, = No load speed of rotor. 

W, = Watts per stator phase at no load. 

I, = Current per stator phase at no load. 

The resistance (7 ] of each of the stator phases when warm 
should be measured. 

Now the no-load watts (W,) are practically all used up 
in overcoming iron losses, windage and friction, only a 
very small proportion of them going to stator copper watts. 
If, therefore, the additional copper losses in stator and 
rotor at full load are added practically the whole of the 
losses will be accounted for, the slight difference in friction 
and windage losses owing to variation between P, and P, 
being nevligible. 

The rotor copper watts are given by the product of 
the total stator input watts and the slip, or 


, , P, mm s 
Wem = 3 W, C) 
The additional stator copper losses are given by 
We aa. = 3 Ri G — t 


From these observations we then get the ratio of the 
total input less the losses to the total input as the efficiency, 
or, 


W,—35WW,— We .— We, 
3 W, 
And the power factor is given by 


9-35 


hy x I, x Cos $ + 43 = W, 
or, 


Cos & = We xX v3. 
FE X I, 

Before making any of the observations necessarv for the 
above it is essential that the motor shall have been running 
sufficiently long to have warmed up to the temperature 
likely to be obtained in practice (so that due account of tlie 
positive temperature coefficient of the copper windings 
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may be made, and so that the bearings will be in good run- 
ning condition). 

Additional figures may be obtained for various loads 
of the motor and curves deduced connecting efficiency, 
power factor, speed and stator current with load, but as a 
rule these are not required in commercial practice. 

In addition to efficiency tests it is usual to carry out 
a temperature test, insulation test, and dielectric strength 
test on standard commercial machines as well as any 
further tests necessary to meet any particular requirements 
of the purchaser or specification. 

It is usual for some maximum temperature rise (70° to 
75° F.) above the surrounding atmosphere to be stated, 
which no part of the motor must exceed after a full load run 
of a certain number of hours (4 to 10). But even if no 
particulars are given in the specification a manufacturer 
will always run the motors under load for his own satis- 
faction. 

The insulation resistance between phases and to “ earth "' 
is measured by means of a '' megger," ohmmeter and 
generator, or similar combination. In order to test the 
dielectric strength of the insulating material it is usual to 
supply a high pressure (equal to at least twice the normal 
working pressure) between phases and between insulated 
parts and “ earth "—for a definite time (2 to 10 minutes) 
This test should not be overindulged as there is always a 
danger of “ fatiguing " the insulator, making it less suitable 
for meeting higher pressures at any occasion. 

All of the above remarks have been made in connection 
with induction motors. but those of a general nature 
apply equally to other tvpes of alternating current machines. 
If a synchronous motor is to be tested the similar observa- 
tions to those made for the induction motor must be noted 
with a few modifications. 

The field, which is now excited from the d.c. mains, 
must be excited to the same strength as required at 
full load during the no load run, and the speed at both 
no load and full load should he the same. 

Then, using the same symbols as in the former case, 
we have 

(3 W, + W pes) Dos W. E W, ONE W peta - 
3 W, + W eta 


9 Wee Wee Wy. 
3 W, + W acta 
when W field = watts lost in rheostat and in field windings. 
The power factor is again given by 


av3_ W, 

E x I, 

One could enlarge very considerably on this matter, 
but the above remarks cover the principal features to be 
observed in testing the motors considered, under com- 
mercial conditions.—‘‘ Korr." 


or 


Cos ® = 


NEW WIRING RULES, 1911. 

In preparing this edition the Council have had the 
assistance of some of the principal Fire Offices, the Incor- 
porated Municipal Electrical Association, the Electrical 
Contractors’ Association and the Cable-Makers' Association, 
all of whom were represented on the Committee who carried 
out the work of revision on behalf of the Council. The rules 
have been drafted to meet as far as possible the develop- 
ments of the electrical industry, and among other additions 
may be mentioned the rules relating to earthed concentric 
systems. The figures in the table relating to the current 
carrying Capacities of conductors are based on an exhaustive 
series of tests carried out at the National Physical Labora- 
tory on the temperature-rise of conductors. The new rules 
have been adopted by 49 Fire Offices and they are accepted 
as standard practice and their use recommended by 232 
Supply Authorities. The price of the Rules is sixpence 
per copy (or sevenpence post free) and copies can be ob- 
tained from the Secretary of the Institution of Electrical 
Engineers, Victoria Embankment, W.C., or from Messrs. 
E. and F. N. Spon, 57, Haymarket, S.W. 


The Oberstein-Idarer Elektrizitats A.G. deserves notice 
as another instance of how electrical industries are flourish- 
ing in Germany. Starting with the modest capital of 200,000 
marks, it is now able to, treble it, and has paid an 8°, 
dividend. 
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HYDRO-ELECTRIC ENTERPRISE IN NORWAY. 


Some of the Potentialities of Seven Million Horse- 
Power. 


By A. Scorr-HaNsEN, C.E. 


At the meeting of the Faraday Society at the Institution 
of Electrical Engineers, Victoria Embankment, on Tuesday 
last, an important paper on * Hydro-Electric Plants in 
Norway and their Application to Electrochemical Indus- 
tries " was read by Mr. A. Scott-Hansen, C.E., of Christiania. 

After describing in some detail the physical features of 

the country which lend themselves in an especial degree to 

the development of water-power, Mr. Scott-Hansen said 
that the total water-power in Norway had been estimated 
at from five to seven million horse- power, but this was, 
he said, probably too low an estimate, as there are un- 
doubtedly numerous little-known falls that have not been 
reckoned, but which, when the time comes, can and will 
be made use of. Moreover, large portions of Northern 
Norway are practically unknown as regards their hydro- 
graphy. Hitherto electric power had mainly been applied 
to the production of light and for actuating machinery, 
and had thus principally been employed in towns and 
populous districts. 

Referring to the facilities for storing up the water-supply 
in reservoirs formed by damming the mountain lakes and 
rivers, the author said that in almost every instance firm 
rock foundations will be met with on which to build dams 
or in which to make channels, tunnels, or on which to lay 
pipes or conduits, flumes and so forth. The cost, therefore, 
was comparatively small. It may be taken that the power 
stations can supply power at prices of from about twenty- 
two shillings to forty-four shillings per horse power year 
at the power station—prices which enable the waterfalls 
to be taken into the service of the great industries. 

Members of the Faraday Society would recollect that 
in the year 1906 Professor Birkeland first communicated 
the results of the discoveries he and Mr. Eyde had made 
with regard to the oxidation of the nitrogen of the atmos- 

here. From this discovery an industry has arisen that will 
in the course of the present year, make use of 170,000 to 
180,000 h.p., and which will, it is hoped, in the course of a 
few years employ further about 300,000 h.p. In the manu- 
facture of calcium carbide about 60,000 h.p. are emploved, 
and in other electrochemical and electrometallurgical 
industries about 20,000 h.p. : all the result of developments 
within the last ten or fifteen years in this sphere of action. 

Another industry that promises to become of the greatest 
importance, particularly for Norway, is that of the electric 
smelting of iron and steel. Attempts have been made for 
many years to find a suitable electric furnace for smelting 
iron ore; but for long the results were not satisfactory 
from a practical point of view. Now this question seems 
to have been solved, a smelting furnace constructed by 
the Swedish engineer Grónwall having been worked for 
some time on a commercial scale with excellent results, 
first at Domnarfvet in Central Sweden, and subsequently 
at Trollhattan, near Gothenburg, and which has more than 
fulfilled all it was expected to do. At the Hardanyer Iron 
and Steel Works they will commence with 5,000 e.h.p., 
which may be increased to 15,000; at Arendal 6,000, 
which can be increased to 30,000; and at Tinfoss 5,000 
e.h.p., which may be increased to 10,000 or even 15,000. 
If this industry should prove as desirable as it appears 
likely to be, it will provide an enormous field for the ex- 
pansion of Norwegian industry, for by its means there 
appears to be profitable use for the many very extensive 
deposits Norway possesses of iron ore, which, although of 
good quality, was not sufficiently rich to export, and which 
the lack of fuel prevented being utilised on the spot. 
Similarly, great hopes are entertained that other ores— 
copper, nickel, and so forth—will be capable of being 
electrically smelted and perhaps further worked up by 
means of the * White Coal.” 

Glommen, the largest river in Norway, forms at its 
lower end a series of falls, aggregating about 100 m. or 
(300 feet), in a length of about 60 kilometres. Of these, 
two falls have been developed, and a third is now being 
similarly utilised. This river has a discharge of up to 220 cubic 
metres (tons) per second, even in winter, since the latest 
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regulation of the lake Mjosen. The uppermost of these 
three falls ia named Kykkelsrud, and is practically owned 
by the German firm Schuckert. The fall can vield about 
40,000 h.p. The water is led from above the fall through 
a channel blasted in the rock. In the power station there 
are at present installed five sets of electric generating 
machinery having 3-phased alternating current with 50 | 
periods. About 10,000 kilowatts of the power generated is 
transmitted by a cable, 50 kilometres (31 miles) in length, 
to Christiania and the neighbourhood, and the remainder 
to the town Sarpsborg, with a voltage of 60,000 volts in 
each case. 

Another fall fully developed is that at the town of Sarps- 
borg, the last fall of the Glommen. Here are two power 
stations—Hafslund on the eastern, Borregaard on the 
western side of the river. Hafslund is constructed. for 
24,000 h.p., which is chiefly supplied to electrochemical 
factories, amongst them a calcium carbide factory and 
zinc smelting and refining works. Hafslund also furnishes 
power to the thickly-populated district round the town 
of Fredriksstad. Borregaard is developed for a total of 
26.000 h.p., which is exclusively used by the large works 
belonging to the proprietors—the Kellner Partington 
Paper Pulp Company, Ltd.—who chiefly manufacture 
wood pulp and cellulose, but also have a carbide factory 
and a manufactory for ferro-silicium. These works are 
the largest in Norway, and employ between 2,000 and 
3,000 hands. Vamma, the third of these power stations on 
the lower part of Glommen River, is situated midway 
between the two previously mentioned, and is now in 
course of development. 

The dam at Vamma is to have a height of about. 90 feet, 
and the power station will be in the centre of the river-bed 
immediately below the dam. There will be 10 or 12 units 
or sets of machinery, each of about 7,000 h.p. The power 
will be partly used for supplying light and motive power, 
and partly for a factory for nitrogenous products. This 
dam will be one of the largest in Europe, and is specially 
interesting as being constructed in @ rapid river discharging 
a very considerable amount of water. 

In Telemarken—a mountainous district in the southern 
part of Norway on the eastern side of the watershed, 
connected with the sea by lakes and canals emerging into 
the Skiensfjord there is the Svielgfoss power station, 
40,000 h.p., which supplies the well-known factory for 
nitrogenous products at Notodden. This power station is 
constructed for a fall of about 50 metres (165 feet), with an 
amount of water very considerably smaller than in the 
Glommen, nainely, about 75 cubic metres (tons) per second. 
At the head of the fall, where the river is constructed in a 
ravine of only a few vards width, a dam has been built 
raising the original level of the water about 14 metres. A 
tunnel of about. 45 square metres section leads tle water 
to a reservoir, from which it is conveved by four flumes 
through the solid rock direct to the turbines in the power 
station. The latter is placed in the river-bed, up against 
the wall of the cliff, so that it looks almost like a swallow's 
nest built against the wall. 

In the power station are four sets of machinery, each of 
10,000 h.p., doubtless still among the largest in the world. 
Thev are, indeed, capable of developing over 13,000 h.p. 
each. The power is transmitted to Notodden bv a cable 
4 kilometres in length with a voltage of 10,000 volts. The 
current is 3-phased alternating with 50 periods. Bv regulat- 
ing the height and outflow of some large lakes on the high 
mountains, it is believed that the amount of water dis- 
charged by the river will be brought up to about 90 cubic 
metres (tons) per second, and in order to utilise this the 
Norsk Hydro-Electric Nitrogen Company have just com- 
menced the construction of another power station to which 
the water will be conveyed by two long flumes from the 
sanie reservoir. The power station will be placed some 100 
metres further down the river, and will be fitted with two 
sets of machinery each of 10,000 h.p., of which one will 
serve as a reserve for both stations. 

Notodden saltpetre works will, however, in-the course 
of the present year obtain a considerable addition to their 
avallable power, from a station which is being installed 
about 1,500 metres down the river, at Lienfoss. A dam 
about 17 metres high has been built here right across the 
river, and, immediately below it, the power station has been 
constructed for 15,000 hup.;and ja, reserve (of 5,000, there 
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being four sets of 5,000 each. The machines work here, as | of the North-Western Cyanamide Company, Ltd. The 


at Svielyfoss, at a primary tension of 10,000 volts, thus 
without any transformation of the current. 

The Rjukanfoss, or Recking waterfall, so called from 
the cloud of smoke-like spray rising above the chasm into 
which the river—here called Maaneely, or Moon, River— 
precipitates itself, is, as it were, in the heart of the moun- 
tains, and has become one of the best known and most 
celebrated waterfalls in Norway. In order to utilise the 
power obtainable, the Rjukan Company have constructed 
a railway from Notodden to the south end of Lake Tinsjó, 
& distance of 20 English miles. The Norsk Hydro-Electric 
Company have built a dam at the outlet of the lake. This 
dam is of concrete with unusually wide and deep founda- 
tions, as no solid rock was reached, the natural barrier 
consisting entirely of stones and gravel and sand. This 
dam for regulating the flow from the lake, raises the level 4 
metres, and thus provides a reservoir of 250 million cubic 
metres (or tons) of water. 

The dam at Mósvand is entirely of concrete, with flood- 
gates by which the flow of water can be accurately and at 
all times regulated. A weir is provided, to prevent the 
water flowing over the dam itself when the reservoir is full. 
The building of the dam was attended with considerable 
difficulties, for it 1s at an altitude of 900 metres (or 3,000 
feet) above the sea; and as such work has to be done 
mostly in the winter months, Arctic conditions of climate 
frequently prevail. About 8 kilometres (or 5 miles) below 
the Mósvand dam, is another dam, forming the intake for 
the power station. A tunnel of 4 kilometres in length and 
25 square metres in section, conveys the water to a reser- 
voir entirely blasted out of the solid rocks at the top of 
the southern slope of the valley. The tunnel (to the power 
station) is in the southern face of the hill, and has a fall of 
1 in 300. 

Three hundred metres (or 1,000 feet) below this, is the 
power station, the water being brought down in ten huge 
flumes placed together like gigantic organ-pipes. The power 
station is situated on a-niche or shelf recessed in the rock. 
As soon as the water has passed the turbines there, it is 
conveyed by another tunnel about 5 kilometres in length 
to a place close to the factories where another fall of 300 
metres brings it to Power Station No. 2, of about the same 
size as the first, namely, 140,000 h.p. There are 10 units 
or sets of machinery each of 14,000 h.p. The turbines, on 
account of the great height of the fall, are Pelton wheels, 
and the generators, owing to the difficulty of making such 
large units, are constructed as double generators. The 
working voltage i is here, as at Svrelgfoss and other estab- 
lishments connected with Notodden. 10,000 volts, the 
current being 3-phased alternating with 50 periods. 

1e power is transmitted through 60 wires, either copper 
of aluminium, to Saaheim, where the factories are situated. 
These factories, which like those at Notodden, are intended 
for the manufacture of nitrogenous products, cover a large 
space. Thus, the electric furnaces cover 8,000 square 
metres—that is, over 86,00€ square feet—and the absorp- 
tion towers a similar area. As there were no habitations 
formerly at this spot, the Company has built a whole 
town of workmen's houses and residences for the staff 
and others, and has laid out streets with water-supply and 
drainage and everything else necessary for a large popula- 
tion. As the factories will employ between 2,000 and 3,000 
workpeople, Saaheim will become a town of 10,000 or 
12,000 inhabitants when the factories start work. This 
vast work has been accomplished on behalf of a group of 
German companies represented by the Badische Anilin 
und Sodafabrik in partnership with the Norwegian Hydro- 
Electric Nitrogen Company, and it will possess incom- 
parably the largest power station in Europe. The initiative 
to this gigantic. work was given by Mr. Samuel Eyde, civil 
engineer, who, together with Professor Birkeland, first 
succeeded in making the synthetic saltpetre manufacture 
a practical industry. 

At the Tyssefalls in the Hardangerford, some few kilo- 
metres north of Odda, the power station contains seven 
sets of machinery, each of 4,500 h.p., and the power is 
transmitted at a primary tension of 12,000 volts by cables 
on two rows of posts to Odda, where it is used in the large 
calcium carbide works be longing to the Alby U nited 
Carbide Factories, Ltd., and alo by the cyanamide works 


turbines are Pelton wheels, constrücted by Escher Wyss 
et Cie, and the generators are built by Allmánna Sevenska 
Elektrisk Aktiebolag at Westeras in Sweden. Some of the 
power will also after this summer be utilised by the Har- 
danger Electric Iron and Steel Works, the first in Norway 
to smelt iron ore and produce iron and steel by the processes 
patented by the Swedish Elektrometall Company. 

Further developments are projected for this unique 
power station, which it is estimated will be capable of 
yielding from. 80,000 to 100,000 h.p. when the water- 
supply has been fully regulated. . It is not yet determined 
to what uses the remainder of the power shall be applied, 
but both zinc smelting works and iron works have been 
spoken of, and the enlargement of the power station has 
been resolved upon. 


ASSOCIATION OF ENGINEERS-IN-CHARGE. 


Mi. Henry Capsey, hon. sec. of the Association of 
Engineers-in-Charge, asks us to say that on Saturdav, 
May 13, by the courtesy of Messrs. J. Mowlem & Company, 
Ltd., arrangements have been made that will enable the 
members to inspect the connecting tunnels under con- 
struction for the extension of the Central London Railway 
from the Bank to Liverpool Street. The work in progress 
consists of a running tunnel 12 ft. 5 in. diameter and a 
station tunnel 21 ft. 24 in. diameter, with booking hall 
chambers immediately beneath Liverpool and Broad Street 
stations. Members will assemble at 3 p.m., outside Messrs. 
J. Mowlem & Company Engineers' Offices, 298, Bishopsgate- 
street, E.C. As the boring operations are being conducted 
under 14 Ibs. air pressure it is absolutely essential that those 
suffering from any affection of the heart, or a cold in the 
head should refrain from taking part in the inspection. 

The directors of the Cambridge Scientific Instrument 
Company have invited the Association to inspect their 
works at Cambridge, on Saturday, Mav 27, when the various 
scientific instruments manufactured by this firm, and of 
special interest to the Engineer-in-Charge, will be shown 
under working conditions. Arrangements have also been 

made to visit the Cambridge Electricity Works, in close 
proximity, and should time permit, it is proposed to make 
a tour of the Colleges. Ladies are specially invited. A saloon 
train leaves Liverpool-street station (Great Eastern Rail- 
way) at 9.5 a.m., arriving at Cambridge at 10.44 a.m. 
Lunch will be served at the Lion Hotel, Petty Curry, and 
tea at the Lion Hotel, and the party will return to London 

8.44 p.m. 


FARADAY HOUSE DINNER. 


The Seventh Annual Dinner of the Faraday House 
Old Students’ Association took place at the Holborn 
restaurant, Mr. H. H. Perry, the President, being in the 


chair. Amongst the guests present were Mr. S. Z. de 
Ferranti, President of the Institution of Electrical En- 
gineers ; Professor J. D. Cormack, Mr. W. Duddell, F.R.S., 


Mr. J. S. Highfield, and Mr. Arthur Wright. Mr. Ferranti, in 
proposing. the toast of ' Faraday House and its Old 
Students," referred to the good work which had been done 
by Hammond College and its successor—Faraday House. 
Mr. Robert Hammond, in replying, reminded the companv 
that although this was only the seventh annual dinner of 
the Old Students’ Association, it was actually the twenty- 
sixth annual dinner of the old students. Mr. D. Wilson 
proposed the toast of " The Chairman," while that of 
“ The Visitors " was given by Mr. A. F. Berry, and replied 
to by Mr. W. Duddell, F.R.S. 


The Dr. Paul Meyer A.G. Berlin is increasing its capital 
from half a million to 24 million marks. The new issue was 
taken over by the Deutsche Bank at 1094 premium and 
offered by it at 20°, to the old shareholders at the rate of 
four new shares for each old one held. The dividend for 1910 


is 7305. 
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The Builders’ Exhibition. 


Some further Notes on Electrical and other Special 
Exhibits. 


A second visit to Olympia brings to one's notice further 
uses of electricity by many of the manufacturers exhibiting. 
For instance, Messrs. Davis, Bennett & Company (West- 
minster Sanitary Works, Horseferry-road, S. W.), who make 

a speciality of equipping hotels, hospitals and publie in- 
stitutions, have on view some excellent designs in electric 
radiators intended for discharging warmed fresh air into 
rooms and corridors. They are here used in connection 
with a set of model bathrooms. 


Waygood Electric Lifts. 


With the great increase in the height of modern buildings 
and the progressive tendency towards the American 
standard of construction, the electric lift is becoming every 
day a more indispensable adjunct to business life. The 
extent, indeed, to which it enters into the scheme of service 
in offices, public departments, hotels, mansions, great 
ocean liners, railway stations and warehouses is evidence 
of a very remarkable development. An art catalogue of 
electric lifts which has been issued in connection with their 
exhibit by Messrs. R. Waygood & Company, ‘Ltd., of 
Falmouth-road, London, S.E. and Vulcan Works, 
Coventry, illustrates this development in a very striking 
manner. Messrs. Wavgood were the first British manufac- 
turers to produce lifts worked bv electric current for 
passenger and goods service, and have now to their credit 
a record of considerably upwards of 2,000 such lifts, of 
all sizes and adapted to everv kind of dutv. They have 
installed these lifts in Buckingham Palace for His Majesty 
the King, and at the new War Office in Pall Mall there 
are no fewer than five electric passenger lifts and eighteen 
goods and service lifts. They have also installed them on 
most of the big ocean liners, including the boats of the 
Cunard line and the new White Star liners “ Olympic ” 
and " Titanic." A pair of extremely handsome lifts has 
recently been fitted in Baltic House, Leadenhall-street, 
at Messrs. Lyons & Company's “ Corner House," at the 
new General Post Office erected on the site of Christ's 
Hospital, at the magnificent new offices of the Roval Liver 
Friendly Society in Liverpool, where seventeen Wavgood 
electric lifts are in operation, at the Birmingham Council 
House, at St. James's Palace, Marlborough House, the 
Guildhall, the Mansion House and the Central Criminal 
Court in London, and in scores of other public buildings 
at home and abroad. 

A special feature of the latest types of Wavgood lifts is 
the svstem of full automatic control by means of which 
the lift. from whatever point it is started, will stop auto- 
matically on arriving at the floor it is desired to reach. 
In this case a single push is fitted on each landing to call 
the hft, and a series of pushes is fitted in the cage. When 
either is pressed, the lift travels to the indicated floor, 
whether up or down, and there comes to rest. An emergency 
push is also fitted by means of which the lift can be stopped 
at any point in case of necessity. Interlocking gear prevents 
the lift from starting until all gates are closed, so that 
there is no possibility of accident. With all this the system 
of control is singularly simple and compact, and at the 
same time absolutely reliable. Two methods of driving 
are employed, the drum winding machine and the friction 
or “ V" grooved driving sheave, each of which has advan- 
tages of its own. It is important to note also that these 
lifts are manufactured for operation by either continuous 
or alternating current, whether the latter is single phase, 
two-phase, or three-phase. It is also noteworthy that with 
the svstem of control in use, these lifts can be speeded up 
to 350 or 400 feet per minute without the slightest risk of 
mishap. In the offices of the Royal Liver Friendly Society, 
where, as already mentioned, seventeen Wavgood lifts 
have been installed, fifteen are passenger lifts arranged for 
load up to 1,800 Ib. Four of the lifts travel at 300 ft. per 
minute, eleven floors*being served, of which the highest 
is 148 ft. from the ground level. In addition there are 
express lifts running at 400 ft. per minute which travel 
to a height of upwards of 208 ft. The motors are rated at 
25 h.p. and run at 800 r.p.m. Each is coupled directly 
to machine-cut worm and wheel winding gear of which 
the forme: is cut from solid steel, while the rim and teeth 
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of the wheel are of phosphor bronze, mounted on a cast- 
iron centre. At the new General Post Office there are twelve 
large lifts carrying loads from 20 ewts. to 5 tons, all worked 
direct from three-phase alternating current. As an in- 
stance of the wide adaptability of these lifts, it mav be 
mentioned that at Harland & Wolff's shipbuilding yard at 
Belfast, Messrs. Waygood installed four 3-ton lifts for use 
in the building of the * Olympic” and “ Titanic," the 
largest passenger liners in. the world, while an immense 
number of dinner lifts have been installed. in private 
houses and hotels, of which the operation costs are as 
low as sixpence per quarter. 


Hammond and Champness Lifts. 

A wide variety of lifts for various purposes operated 
by electric power, bv hydraulic power, by belt power, and 
by hand, is illustrated by the exhibit of Messrs. Hammond 
& Champness, Ltd., of Alfreton-street, Old Kent- 
road, London, S.E. A new design of electric 
service lift is especially noteworthy for its neatness and 
compactness. The motor, controller, gear and switches are 
placed out of sight in the lower portion of the cage, and 
are enclosed by double doors, the winding gear travelling 
with the cage. The control is bv means of push buttons, 
situated on each floor, everv alternate push either raising 
or lowering the cage according to position. The cage is 

made to ascend through the "floor, raising a trap door 
with it in so doing. When the cage descends, the trap 
door descends with it, until flush with the floor level, thus 
avoiding the necessity of casing or cabinet of any descrip- 
tion on the upper floor. This tvpe of lift can be arranged 
to ascend inside a sideboard or under a table, and if neces- 
sary, the* bottom shelf of the cage can be made to serve 
12 in. above the floor, or by fitting a cabinet at the top 
of the lift, it can be made to serve any height above the 
floor. As no overhead gear is required, the dimensions of 
the cabinet can be reduced to a minimum. This type of 
hft is very simple to fix, and extremely reasonable in cost. 

For passenger service, Messrs. Hammond & Champness 
manufacture a tvpe of hft which can be had either for 
operation by an attendant or by means of push-button 
control by means of which the passenger can summon the 
cage to the floor from which he desires to travel, and on 
entering can bv means of the push-button cause the lift 
automatically to stop at any floor desired, all pushes for 
other floors remaining inoperative until the cage has 
completed its journey. Opening the door when the re- 
quired stage is reached automatically disconnects all 
buttons and puts the hft out of gear till the gate is again 
closed. The winding gear of this lift is very neat and 
compact, allowing it to be placed m any convenient. posi- 
tion, either at the bottom of the lift-shaft, or directly over 
the hft without occupying any unnecessary space. The 
motor is of the highest efficiency, giving quiet and smooth 
running, and is of ample power to allow of a temporary 
overload. The worm-wheel is of cast-iron, with phosphor 
bronze rim, having machine-cut teeth. The worm is of 
mild steel turned out of the solid, and placed in a position 
to give easy access. It is fitted with ball-thrust bearings 
to reduce friction to a minimum. The drive is by means 
of a '* V" wheel, which, in the event of the limit switches 
failing, allows the motor to continue to run after the cage 
has reached the limit of its travel without causing damage. 

Messrs. Hammond & Champness also illustrate in their 
catalogues electric motor-car lifts, hydraulic lifts, both of 
the suspended and the direct-acting type, for goods and 
for passenger service; and also belt-driven lifts fitted 
with self-sustaining gear. Thev also make a speciality of 
hand-power lifts of everv description suitable for private 
houses, hospitals, hotels, restaurants, flats and warehouses. 
These lifts are all fitted with their special self-sustaining 
safety gear, which renders a brake unnecessary and ensures 
perfect safety. These hfts are made in upwards of a dozen 
different types, ranging in price from as low a figure as 
£2 10s. A specially attractive style is the F type of cabinet 
lift, which takes a neat and unobtrusive form, rendering 
it especially suitable for dining room use, and is listed as 
low as £5 5s. for a 40-Ib. load and a travel-range of 12 ft. 
Another feature of Messrs. Hammond & Champness’s 
manufacture is a safety invalid hft which has been specially 
constructed for perfectly safe and easy running, and can 
be worked with the greatest ease frominside_ thel lift by 
the person travelling, as well/as from any floor. 
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Messrs. Stothert & Pitt, Ltd. (35, Victoria-street, West- 
minster, S.W.) show a medium-sized mixer for preparing 
concrete for building, or tar-macadam for road making, 
with automatic side loader, which is entirely worked by 
an electric motor attached to the bedplate of the machine. 

At the verv interesting stand of the Oakeley Slate Quarries 
Company, Ltd. (Blaenau-Festiniog, North Wales, and 53, 
Parliament-street, S. W.), the whole process of manufacture 
is illustrated. There are plans showing the works, which 
are electrically equipped throughout on the three-phase 
system. Thirty-four motors, with a total capacity of 
1,930 h.p., are in use. 

Mr. W. Kennedy (11, Furzeham-road, West Drayton), 
shows several patterns of machines for bending steel bars, 
pipes and rails, the metal being unheated. These are very 
suitable for dealing with metal conduit guards and tramway 
rails. The machines are portable, easy to use, inexpensive 
to work ; consequently they are a real source of economy to 
central station engineers and tramway managers. 


Asbestos Notes. 

Equally important to electrical engineers are the exhibits 
of asbestos. 

Bell's United Asbestos Company, Ltd. (Southwark- 
street, S.E.), has built a most picturesque little house 
entirely of “ Pirlite " asbestos cement bricks, sheets and 
tiles. This material is, of course, fire-resisting, almost fire- 
proof, a good insulator, and very durable. The “ Pir- 
lite" sheets are made 4 ft. wide in lengths up to 12 ft., 
and thicknesses ranging from 5-32nds in. to 1 in. The 
roofing tiles, which are both hot-cinder and frost-proof, 
may be fixed to steel lathes at 134 in. centres. “ Pirlite ” 
veneered sheets are made in lengths up to 12-ft., and 
so are the compressed sheets. In the model house ordinary 
sheets are used for inside and outside walls and ceilings, 
the veneered '' Pirlite " for dadoes, the tiles for roofing, 
and the compressed “ Pirlite " for switchboards. It will 
be found that the ordinary sheets are splendidly adapted 
for use in generating stations, sub-stations and switch- 
rooms, while the compressed sheets will be found excellent 
for switchboards and electrical installations generally. The 
veneered sheets are recommended for the construction of 
railway and tramway cars. s 

Another striking exhibit of the many uses of asbestos 
is made by the Calmon Asbestos and Rubber Works, Ltd. 
(1-3, Trinity-place, Tower-hill), who show an attractive 
timber framed bungalow. The entire buildings, floors, 
ceilings, roof, walls inside and out, are covered with asbestos 
slate sheets and tiles. The sheets are supplied in two 
sizes: 8 ft. by 4 ft. and 4 ft. square, the thickness running 
from 9-64ths in., 3-l6ths in., } in. upwards. They are 
easily lined, and provide reliable and durable insulating 
material. 


Rubber Material. 

Rubber material for electrical work is shown by several 
firms. The Premier Re-forming Company, Ltd. (Blackhorse- 
lane, Walthamstow), show insulating mats for switchboard 
use, and " I.R.” tiling, well adapted for the floors of 
switchrooms. The India Rubber, Gutta Percha and Tele- 
graph Works Company, Ltd. (106, Cannon-street, E.C.), 
make a splendid display. Apart from the very beautiful 
example of the Silvertown patent india rubber mosaic 
flooring, the company show special rubber tiling suitable 
for electrical installations. They also have on view rubber 
stair raising, steam packing, and many other articles, 
though, of course, their cable and other specifically elec- 
trical products are not brought forward here. 


Major's Solignum. 

Messrs. Major & Company, Ltd.. of Sculcoates, Hull, 
the well-known manufacturers of insulating varnishes, 
jointing compounds and. box compounds, are represented 
at the Exhibition by their famous “ Solignum " antiseptic 
wood preserving stain, which during the last eleven years 
of its public use has continually enhanced in reputation as 
a sure preventive of decay, dry rot and fungoid growths 
in wood and as a thoroughly effective preservative of stone 
and brickwork. Made in an extensive range of colours, 
it gives to half-timber work the artistic and aged appear- 
ance so much desired, while at the same time prolonging 
indefinitely the life of the wood. For indoor work it has 
the reputation of being the most perfect and economical 
stain on the market, and both for indoor and outdoor 
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work, the cost of application is about three farthings per 
coat per square yard as compared with three halfpence for 
paint. 

Messrs. Richard Hornsby & Sons, Ltd. (75B and 106, 
Queen Victoria-street), show “‘ Hornsby-Stockport ” gas 
engines and “‘ Hornsby-Stockport " suction producer gas 
plant, both well adapted for small and medium-sized 
electricity generating stations. 

On the stand of Messrs. Ham, Baker & Company, Ltd. 
(Grosvenor-road, Westminster, S.W.), an electrical water 
level indicator is shown. It will indicate in the engineer's 
office, however far removed from the works, the height of 
the water in the service reservoirs. 


HYSTERESIS LOSSES IN SHEET STEEL. 


At a meeting of the American Institute of Electrical 
Engineers, Professor Malcolm McLaren, of Princeton 
University, presented the result of some tests made with 
the object of ascertaining the effect of temperature on the 
hysteresis loss in electricial sheet steel. The tests described 
were made at temperatures ranging from the mean normal 
room value to about 750 deg. C., at which later temperature 
the samples were found to become non-magnetic. The 
samples were placed in an electric furnace, the heating 
chamber of which was built up of layers of asbestos, and 
the heating element of which consisted of nicrome wire. 
Observations of the loss at various temperatures were 
made at frequencies of 25 cycles and 60 cycles per second, 
and the results were then plotted in form of curves between 
the loss per kilogram and flux density in lines per square 
centimeter. By means of these curves the eddy-current 
loss was separated from the hysteresis loss, and curves 
were derived for showing the change in the hysteresis loss 
with the change in temperature at constant induction. 
The results indicated a remarkably small variation in loss 
throughout the lower temperature ranges. The rate of 
change in loss with increase in temperature was practically 
constant up to about 500 deg. C., above which temperature 
the loss fell rapidly and reached zero value at approxi- 
mately 750 deg. C. For example, with a certain sample 
the loss at a density of 1,200 lines per square centimeter 
was about 0-78 watt per kilogram at 50 deg. C., it reached 
0-62 watt at 300 deg. C., fell to 0-38 watt at 500 deg. C., 
and decreased to zero at 750 deg. C. It was found that 
the variation in hysteresis loss with change in magnetic 
density at each temperature followed an exponential law, 
with the exponent being very closely 1-6. 

Mr. L. T. Robinson, dealing with the general require: 
ments for testing sheet iron, described two methods, one 
involving the use of a ballistic galvanometer and the other 
the use of a wattmeter. In one of the testing sets described 
the samples tested were cut in strips 0:5 in. wide by 10 in. 
long and assembled to a weight of 1 lb., the height of the 
sample being about 0-75 in. The exciting mmf was fur- 
nished by a small motor-generator set driven from a storage 
battery, so as to produce a frequency of 10 cycles per 
second, this low value being chosen in order to reduce the 
eddy-current loss. The current was passed around the 
sample as in a solenoid with open ends, the magnetic flux 
returning through the air. The solenoid contained three 
windings, one to magnetize the sumple, one to supply the 
potential circuit of the testing wattmeter and the third 
for determining the flux density at the middle of the 
sample by means of a voltmeter. The author stated that 
the loss per pound was based on the assumption that the 
flux surrounded by the coil placed at the centre of the 
sample should bear a ratio of 1:3 to 1, as compared with the 
value which would be needed for the same loss in a uniformly 
magnetized sample. In the second type of apparatus four 
solenoids were mounted in order to form a rectangular 
magnetic circuit with open spaces at the corners. In this 
case the circuit is much more nearly closed than in the 
former, so that the inequality of distribution of flux along 
the samples amounts to not more than 895, and the error 
due to the inequality in the flux is much less than 1%. 
The total weight of the iron used in the test according to 
this arrangement was 22 lb. The accuracy obtainable with 
either arrangement was considered to be well within the 
limits of the ability of the producers of sheet steel to 
secure uniformity of product and of designers to produce 
definite results with material ofyuntformand known, quality. 
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The Institution of Electrical Engineers. 


DISCUSSION ON MR. A. M. TAYLOR'S PAPER 
ON BATTERY ECONOMICS. 


The reading of Mr. A. M. Tavlor's paper on “ Battery 
Economics and Battery Discharge Arrangements " at the 
Institution of Electrical Engineers, Victoria-embankment, 
on April 28 (ELECTRICAL ENGINEER, page 454), was 
followed by an interesting discussion, prior to which, 
however, Mr. Taylor made some observations supple- 
mentary to the paper as already printed. In the course of 
these remarks the author said : 

With regard to the use of regulating cells instead of 
boosters, it will be seen from Table A, in which a battery 
of 303 cells is assumed to be put in, in connection with the 
one-hour discharge rate (113 regulating cells being em- 
ployed) that the cost of the regulating cells, expressed in 
terms of per k.w. of effective output delivered on the bus- 
bars, works out as shown in the fourth column from the 
end of Table A at £1:50 per kw. (bv effective kw. 1s meant 
the total kw's. of the battery less those required for the 
motor circuit of booster). 

By further reference to the foot of the same column in 
Table A (one-hour rate) it will be found that the cost, with 
the triple-series-parallel arrangement of boosters would be 
for the main boosters £0°46 per kw. There is, therefore, 
quite a large margin in favour of the booster arrangement, 
apart from the benefit accruing by discharging and charging 
the battery as a whole. 

By introducing a booster for charging only, the number 
of regulating cells required is reduced to about 30, but the 
size of the booster would in this case be at least 250 to 300 
kw., and it appears to the author obvious that, having 
vot so far, the right thing to do is to use the same booster 
built in three sections) for the discharge as well as for the. 
(charge, since only 250 kw. is required for the discharge 
By thus doing, the great advantage will be secured of ex- 
hausting all the cells of the battery in the discharge to 
exactly the same degree. 

It is true that the reduction in the number of contacts 
will permit of the regulating switch being reduced in cost 
to as little as perhaps £05 per kw. But this has to be added 
to the cost of the booster, making a total of over £0°9 per 
kw. against the £0:46 for the booster only. 

It must also be remembered that if the switch contacts 
are to be capable of momentarily carrying several times 
the one-hour rate while passing from contact to contact, 
the cost would be considerably increased, while the boosters 
could be arranged to take the momentary overload without 
harm. 
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The author also gave an application of the figures given | 


in Tables B.C. E.F. to Fig. 19 of his paper which represents 
the Dickinson-street load. The curve represented in Fig. 
19 represents roughly an area corresponding to 93,800 
units per day, or say 33,800,000 units per annum, or a 35% 
load factor. We may compare the cost of putting in steam 
plant for the whole 11,200 kw. as against the cost of putting 
in steam plant for 5,200 kw. and battery plant for 6.000 
kw. at a 14-hour rate, which would supply at wo-hour 
peak. The fixed charges for the 11,200 kw. plant at £3:89 
per kw. per annum are equal to £43,500 and the “ time "' 
running costs, at say. 015 of a penny per unit. = £21,100, 
giving a totil of £64,600 for the all-steam scheme. Consider- 
ing, now, the battery scheme we have as follows: 5.200 
kw. of steam plant at. £3:89 per kw. per annum = £20,200 
per annum ; to which add 6,000 kw. of battery plant at 
£1:58 per kw. per annum, or £9°480 per annum, giving a 
total for fixed charges of £29,680 per annum. To this add 
£21,100 for running charges, as for steam, and to this again 
add £1,200 for lost units in the batterv and boosters, giving 
a total for the battery scheme of £51,980. But as no margin 
is provided in the battery plant beyond that of the normal 
peak it is desirable to provide a second battery (which 
might be of the exide tvpe), for use solely for emergency 


conditions, having a 6,000 kw. capacity for 1} hours. | by the author were rather on the small side. 


This battery would add to the fixed charges a sum of 
approximately £6,300 per annum (6,000 kw. at £105), 


per annum over that of the all-steam plant. It may be 
mentioned that in the £43,500 given in the steam scheme 
for the fixed charges, there is included a sum of £3,100 
on the 6,000 kw. plant representing stand-by coal, which 
is entirely saved on the battery scheme. 


THE DISCUSSION. 


.. Mr. B. M. JENKIN considered that one of the most 
interesting. points raised in the paper was the suggestion 
to split the booster up into three parts, instead of making 
it with only one generating armature. He thought. the 
author's method of working should be carried still further. 
The chief value of a battery was on the discharge and 
that was when the maximum amount possible was required. 
He therefore suggested that. it was a mistake to make the 
battery do anything else at that time than deliver current 
to the bus-bars, and current that could be used on the load. 
By using the booster to help to discharge the battery 
some of the most valuable current was being used. If 
one increased the number of cells unti! one could get the 
emergency discharge without the use of a booster, the 
whole of the current was available for the feeders. One 
could afford to supply power to charge the battery very 
much more easily than to discharge it. Regarding the 
question of switching boosters, he had been unable to 
follow the reason for the complicated arrangement proposed 
by the author, and he did not think it was necessary. 
The author's proposal to connect two of the commutators 
of the booster generator to an'armature in single-phase 
was out of the question, because one could not handle 
boosters independent of each other. One must have the 
armatures in separate fields so that each one could have 
their voltages regulated independently of each other. 
The absence of the booster during discharge was a thing 
that should be aimed at, especially if the battery was 
to be regarded as a stand-by in emergency. Regarding 
regulating cells, the speaker suggested that a better plan 
than that shown in the paper was to put the regulating 
cells on a battery with sufficient cells to take the emergency 
discharge. One was then entirely independent of the 
booster in emergency, but in order to work those regulating 
cells to the same extent as the main battery the booster 
should be put in parallel with the regulating cells. 

Mr. C. E. C. SHAWFIELD regretted that. such a small 
portion of the paper dealt with the economical aspect of 
the battery. He did not agree with the use of batteries for 
stand-by purposes, and he could hardly imagine that in this 
country, at all events, conditions were likely to arise in 
a central station where a five minutes discharge of the 
battery was likely to be required. If such circumstances 
did arise, they would last considerably longer than five 
minutes, and the inevitable shutdown would only be 
postponed a very short time. He was inclined to sav that the 
one-hour rate was the surest rate of discharge to use, 
and bv going above that one was only spending a good 
deal of capital in providing for conditions which were 
very unlikely to arise. Regarding the question of regulating 
cells v. boosters, he was certainly under the impression 
that the booster was the best and most economical method 
of charging and discharging a battery, especially dis- 
charging. but he was very much surprised to find when 
he had the opportunity of going over the Berlin Electricity 
Works that quite the contrary opinion seemed to be held on 
the Continent generally. Boosters were quite unknown 
in the large battery installations in Berlin, except for the 
purpose of charging. The discharge switches were really 
wonderful in simplicity and certainty of operation. As 
regards the cost of regulating cells, this did not appear 
to be any higher than the cost of boosters, while there was 
very little doubt that the efficieney obtained by the use 
of regulating switches was very much higher than was 
possible with boosters. He considered that the figures as to 
the use of batteries in the Berlin Electricity Works given 
He (the 
speaker) was informed that the capacity of the batteries 
installed in various sub-stations there/was;35,000- kw» for 


making a total of £58,280, thus giving a saving of £6,320  two-hours, and that in cuse ^of breakdown” they ~were 
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capable of maintaining the whole supply of the city for 
that period. So large a provision was necessary, it was 
explained, because of the heavy penalties they were under 
to the underground railways and the Municipality of 
Berlin in the event of failure of supply, these penalties 
running into something like hundreds of pounds per 
.minute. He considered that batteries could only justify 
their existence in so far as they actually tended to reduce 
the cost of generation. There was no doubt that they 
could be used to very great advantage in that direction, 
but the advantage was limited entirely to their use as a 
two or three-hour rate, according to the size of the peak, 
and provision should not be made for dealing with heavier 
currents than that. 

Mr. S. L. PEARCE wished to correct the author's state- 
ment that the coal bill at the Manchester Electricity Works 
had been reduced by some 25%. That was true of three 
months in the summer of last year, but the average for 
the completed twelve months was 13%. At Manchester 
conditions were ideal for such battery plant, and it was 
possible owing to the battery being able to be charged 
at very high rates to get a good charge into the battery 
again in the middle of the day. Regarding the saving 
which had been effected at Manchester since the installation 
of the battery plant during the first complete year, the 
speaker said that so far as coal was concerned there had 
been a reduction from 3°33 lbs. to 2:89 Ibs. per unit 
generated, a saving of 0°44 lb., which, taking the average 
output of the station at 30,000,000 units, amounted to 
£3,348. There were other savings in the works costs 
amounting in all to 0°064d. per unit, which, on 30,000,000 
units, amounted to £7,762. Altogether, after allowing 
for full capital charges and maintenance on the battery 
there had been a saving on the first year of £3,041. That 
took no account whatever of any saving on capital charges, 
and if one was prepared to admit that the battery at 
the one-hour rate could be fairlv compared with steam 
plant at Stuart-street station plus high tension mains 
and converting plant at Dickinson-street, one got the 
figure of £13 per kw. installed for the steam plant, and 
£8 for the complete cost of the battery, a difference of 
£5 per kw. Taking 84% on that £5 by 3,000 kw., at the 
one-hour rate, that equalled a saving of £1,950, which, 
together with the £3,041 already referred to, meant a 
total saving of roughly £5,000. Reverting to the author’s 
remarks that the coal saving was fully equal to that lost 
in the inefficiency of the battery, the figures at Manchester 
were as follows:—Units lost, 700,000; coal saved, 
£3,348—so that the battery units were covered four times 
over by the coal saving. He quite agreed with the author 
that for ordinary commercial purposes it was quite good 
enough to put in a battery to cover the demand in foggy 
weather to give one time to get the steam plant in 
order. The author had done them an injustice regarding 
boosters, as they, at any rate, had experienced no difficulty 
in the series parallel arrangement, and it was quite easy 
to go from series parallel without any complicated change 
over switch. He thought it would be an inducement 
to local authorities to take up batteries if the Local Govern- 
ment Board could see their way to extend the loan period. 

Mr. A. H. SEABROOK said he had given a good deal of 
attention to the question of batteries in connection with 
extra plant for Marylebone for an additional 3,000 kw., 
and on going into figures he found that the capital cost 
of the extra steam plant was £57,000, whereas the cost 
for a storage battery for 4,000 kw. on the one-hour rate 
was £25,000 to £26,000. That was a big saving on capital, 
apart from the improvement on the load factor of the 
station and the undoubted economies which could be 
effected. The efficiencies mentioned by Mr. Pearce were 
rather striking. At Marylebone the batteries alone, without 
boosters, for last year amounted to 74%, and the over-all 
efficiency, including boosters, was 54%. Did Mr. Pearce 
refer to the ampere-hour efficiency or kilowatt efficiency ? He 
did not think the regulating cells were to be passed over 
in favour of boosters quite so readily as was done in the 
paper, and he would be interested to know if any one 
had any figures as to the working efficiency in kw. hours 
as between using boosters and end cells. It was rather 
significant that during the last year or two battery makers 
had been prepared to extend their maintenance to end 
regulating cells, which they would not do some six or seven 


years ago. End cells were, in his opinion, more reliable 
than the booster. The booster was the weak point in the 
charge and discharge arrangements. 

Mr. L. ANDREWS, in regard to standing charges, remarked 
that Mr. Taylor gave the capital cost of the high tension 
plant as being £19,500, and suggested that the interest 
and sinking fund charges could be taken as 64%. That 
gave a total standing charge of £12,070, whereas the 
figure given by the author was £2,940. Mr. Taylor had 
made the speaker responsible for that figure, but he could 
not find any reference to the figure in his and Mr. Porter's 
joint paper. No doubt the basis the author had worked upon 
was that instead of taking the capital charge as being 
£19,500 he had taken the speaker's figure of the capital 
charges for the station, which included stand-by plant. 
Assuming that one included, as the author had done, a 
certain amount for stand-by, then the capital charges for 
the steam plant of the size would be £25,000, and roughly 
£30,000 for the gas plant, and interest and sinking fund 
at 64%, £1,625 for steam as against Mr. Taylor's £2,940 and 
£1,950. There was still a difference of £1,325 for steam 
and £1,560 for gas unaccounted for, which he had come 
to the conclusion was made up by the extra labour and 
repairs. Was that so? Mr. Taylor’s argument, he took it, 
was that the charges for repairs and labour would be 
directly proportional to the maximum demand, which was 
altogether a wrong assumption. The speaker’s view was 
that the author's fixed charges should be £3:22 instead of 
£3:89 for steam plant and £2°98 instead of £3:86 for the 
gas plant. That still showed a big margin in favour of the 
author's scheme, which was a very good one. 

Mr. McGrecor Duncan said that Mr. Pearce had stated 
that he got two discharges a day out of his battery. Did 
the makers under a maintenance contract allow him to 
discharge two or more times a day, or did they limit the 
number of discharges per day ? 

Mr. A. M. TAYLOR, in reply, said that Mr. Jenkin's 
objection to his suggestions was the complication of the 
switchgear. He wished to assure that speaker, however, 
that the suggestion involved no switchgear which had to 
be touched while the battery was on the discharge, the 
switch being simply put up or down, as the case might 
be, when the discharge commenced. Mr. Shawfield had 
shown surprise at the booster losses, which undoubtedly 
were very serious, and in that connection he was not in 
the least surprised at the figures that Mr. Seabrook had 
quoted. The loss in the battery was the great item, and 
he wished that battery makers would give an overall 
efficiency of over 75%. Contrary to Mr. Shawfield’s re- 
mark, there was a good deal in the paper bearing upon 
the subject of battery economics. The fixed charges of 
3-89 included standby charges in connection with steam, 
which amounted to about £3,000, so that there was at any 
rate a saving of £1,200 in coal. Mr. Pearce suggested 
that plenty of money should be spent on boosters, but 
why put in a booster of 700 kw. capacity if a booster 
of 250 kw. would do the same work as efficiently ? Cer- 
tainly, spend money on boosters, but spend it on spare 
boosters. Mr. Pearce had no spare booster plant at all, 
and the speaker suggested that bv putting in more cells 
with special arrangements he could still reduce the Man- 
chester booster bill by about 50% and at the same time 
increase the efficiency and give them a spare booster into 
the bargain, without extra charge. He was quite in agree- 
ment with the various speakers on the question of Local 
Government Board loans. He had not intentionally mis- 
quoted Mr. Andrews' figures; what he had attempted to 
do was to take Mr. Shawfield's figures for rates, taxes and 
Insurance in conjunction with Mr. Andrews' figures for 
running costs, and no doubt had offended both by doing 
so. Regarding maintenance, he believed he was right in 
saying that the maintenance rates at Manchester, with 
their two discharges per day, had not been raised appreci- 
ably above what other makers gave for a one discharge, 
and that showed what confidence they had got in the 
battery. A maker had stated that 3,000 discharges was 
the amount one could get out of a battery. That would 
cover ten years, and he thought was a fairly good basis 
to work upon. 

A hearty vote of thanks to the author ended the meeting. 

[The Birmingham discussion on Mr. Taylor's paper 
is reported on Page 496] 
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THE ELECTRICAL OUTLOOK. 


If we may judge by the number of communications which 
have reached us, the announcement that an investigation 
is being undertaken by this journal into the present con- 
dition and prospects of the Electrical Industry in Great 
Britain, could not have been made at a more appropriate 
moment. The general tenour of almost all the letters to 
hand is that things are by no means what they should be, 
or what they might be. While there is, perhaps, no wide- 
spread complaint of slackness, it appears to be agreed that 
the development of the electrical industry, so far as British 
manufacturers are concerned, is not keeping pace with the 
commercial progress which is evidenced in other directions. 
This, too, is undoubtedly the story which is told by the 
Board of Trade returns, and it is also the story which is 
emphasised by an equallv impartial authoritv in the shape 
of “‘Garcke’s Manual of Electrical Undertakings,” the 
fifteenth annual issue of which is now before us. In a series 
of valuable tables, the * Manual " gives details of the pro- 
gress of various electrical undertakings since 1896, and 
although the figures show that the aggregate of invested 
capital has grown enormously in that period —namely, from 
£61,109,525 to £408,810,552—they also indicate on analysis 
that the earning power of that capital has for some time 
past been steadily declining. Excluding for the time being 
the figures relating to telegraphs and telephones, we find 
that while the capital invested in supply companies has 
increased from £5,831,073 to £46,104,326, dividends have 
fallen in the last ten years from an average of over five-and- 
a-half per cent. to a little over four per cent. The capital of 
traction companies has gone up from £6,084,672 to 
£164,985,794 since 1896, and dividends have fallen from 
1:65 per cent. in 1900 to 2-95 per cent. in 1910, with a rise 
to 3:41 per cent. in 1911, the intervening period showing a 
steady decline from vear to year. Manufacturing companies 
whose capital was returned for 1896 at £6,596, 244 showed 
an aggregate capital in 1909 of £12,486,269, which bv 1911 
had been reduced to £11,503,707, when net earnings, which 
ten years ago represented a dividend of more than seven- 
and-a-half per cent., had fallen to a fraction over five-and- 
a-half per cent. In the case of miscellaneous companies the 
decline is still more marked. In 1896 the capital of these 
concerns was returned at under £3,000,000. Bv 1909 it had 
increased to upwards of twelve-and-a-quarter millions, and 
by 1910 had been reduced to £6,816,198, while the figures 
for the current year show a further shrinkage of aggregate 
capital to £6,003,292, a lower figure than the total capital 
investment of 1898. Dividends which in 1900 represented 
5-79 per cent. and in 1901 had risen to 6-49 per cent., have 
in the meantime fallen to 2-79 per cent. 

These are the general figures, presented, so to speak, in 
bulk, and although they are sufficiently disconcerting as 
they stand, they become still less satisfactory when they 
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are analysed in the light of the detailed tables presented 
further on in the * Manual." Taking first the case of the 
supply companies, we find that their number has increased 
since 1896 from thirty-eight to two hundred and forty-five, 
and the number of units sold has risen from 20,566,128 to 
393,265,997. During the same period the number of 
municipal supply undertakings has risen from thirty-three 
to two hundred and forty, and the units sold by munici- 
palities has increased from 9,637,638 to 704,104,236, the 
aggregate number of units sold by companies and munici- 
palities combined having thus risen from 30,203,766 to the 
enormous aggregate of 1,097,370,233. Here, if anywhere, 
there would seem to be evidence of remarkable progress, for 
notwithstanding the metal filament bogey, the appreciation 
in the number of units sold has been sure and steady. 
Taking the figures for the past five years, the rise has been 
(thousands omitted) 712 millions in 1907, 816 millions in 
1908, 954 millions in 1909, 1,027 millions in 1910, and 1,097 
millions in 1911. All this certainly looks like prosperity, but 
it is prosperity on a very limited scale, for the supply 
companies which fourteen years ago were paying 5-22 per 
cent. on ordinary capital, and thirteen years ago were 
paying 7-04 per cent., are now returned as paying a dividend 
which only averages 3:80 per cent., as against 3-91 per cent. 
in 1910 and 3-83 per cent. in 1909, the total dividend earning 
power (including preference, loan and debenture capital) 
having fallen from 6-28 per cent. thirteen years ago, to 4:14 
per cent. But in the case of the supply companies, as we 
have already shown in our recent analyses of the results of 
the past year, the trend is now upwards again. The lean 
years appear to have passed and all the indications point 
to an eminently satisfactory outcome of the current year's 
work. In this connection it is of importance to note that 
while during the past three vears the average revenue of the 
supply companies has fallen from 2-71d. per unit sold to 
2:22d., the cost of production has been reduced from 1-45d. 
per unit to 1-18d. That there is a further improvement to 
be made here is evident from the fact that the returns of the 
municipal undertakings show that the cost of production 
in the same period has fallen from 1-00d. per unit to «81d. 
per unit. 

It is, however, when we come to the manufacturing and 
the miscellaneous companies that the full gravity of these 
carefully compiled statistics presents itself. Taking the 
miscellaneous section first, we find that in 1896 there were 
twenty-six concerns with a capital total of £2,944,303. 
Until 1904 there was a progressive increase in these com- 
panies, the number rising to one hundred and seventy-five 
and their aggregate capital increasing to £12,023,223. There 
followed a series of remarkable fluctuations until in 1909 
the number of companies had risen to two hundred and four 
with a capital of £12,253,622. In 1910 there was a fall in 
the number of companies to one hundred and forty witha 
reduction in capital to £6,816,198, while at the beginning of 
the current year the number was only one hundred and 
twenty-six, and the aggregate capital had fallen to 
£6,003,292, both number and capital being enormously 
lower than in any year since 1901. Since that year the 
average dividend paid on the ordinary share capital of 
these companies has steadily fallen. In 1901 twenty com- 
panies with a total capital of £3,231,300 paid an average 
of 6:62 per cent. By 1911 these companies had dwindled 
in number to fifteen, with a capital of £1,877,690 and an 
average dividend of -87 per cent. on the ordinary shares. 
In the case of the manufacturing companies the record, if 
not quite so bad as that of the miscellaneous companies, 
provides, nevertheless, much food for reflection. In 1900 
thirty-three companies with a combined capital of £7,630,351 
paid an average dividend of 7.02 per cent., and in the 
following year forty-three companies with a combined 
capital of £11,921,070 paid an average of 7-52 per cent. In 
1909 one hundred and forty-nine SoU, with a combined 
capital of £31,985,033 paid an average of 5-24 per cent. The 
number fell in 1910 to one hundred and nine and the average 
dividend to 5-22 per cent. ; while with a further reduction 
to eighty-nine at the beginning of the current year, the 


dividends show a tendency to rise, the average being 
returned at 5-55, an appreciation of -33 per cent. The total 
number of manufacturing companies, it should be noted, is 
returned at two hundred and fifty-three, with a combined 
total capital of £41,503,707 as compared with three hundred 
and thirty-five m 1909, with a combined total capital of 
£42,486,269. 

Of electric traction companies one hundred and forty 
undertakings figure in the returns with a total capital of 
£154,572,573. On the ordinary shares of these concerns the 
dividend paid has been subject to remarkable fluctuations. 
In 1900 it was 3-87 per cent. In the following year it was 
4-27 per cent., and in 1903 it was 4-13 per cent. Then there 
was a steady fall to 1-71 per cent. three years ago. Last year 
witnessed a rise to 1-79 per cent. and the current year's 
return is 2-16 per cent. With the lessons to be drawn from 
these figures we shall deal in detail in the course of the series 
of articles already referred to; but we cannot leave the 
subject on the present occasion without paying a cordial 
tribute to the compilers of the “ Manual" from which we 
have extracted them. The volume runs this vear to some- 
thing like two thousand pages, and is full from cover to 
cover of most valuable information set forth with scrupulous 
care and accuracy. To all concerned in the electrical 
industry, in fact, “ Garcke's Manual of Electrical Under- 
takings and Directory ” is an absolutely indispensable desk 
companion. 


DIARY. 


Fripay, May 5. 
Roya. Institution.—Albemarle-street, Piccadilly, W., 
9 p.m., ‘‘ New Organic Compounds of Nitrogen," Professor 
M. O. Forster. 
INSTITUTION oF CivIL ENGINEERS.—Students’ special 
visit to the Locomotive Works of the London and South- 
Western Railway, Eastleigh. 


Monpay, May 8. 
INSTITUTION OF MECHANICAL ENGINEERS.—Storey’s 
Gate. (Graduates’ Association.) '* The Application of Liquid 
Fuel in Industries," Mr. Oliver Wickham, 8 p.m. 


WEDNESDAY, May 10, 

JUNIOR INSTITUTION OF ENGI NEERS.—7.30 p.m., at the 
Institution of Electrical Engineers, Victoria Embankment. 
Paper, “ Notes on Illumination by Gas and Electricity,” by 
Mr. Frank J. Hawkins (Durham Bursar, 1909), of Rugby. 


Tuurspay, May 11. 
INSTITUTION OF ELECTRICAL EÉNGINEERS.— Victoria 
Embankment. “ The Driving of Winding Engines by 
Induction Motors," Mr. H. J. S. Heather, Member, 8 p.m. 


Fripay, May 12. 

InsTITUTE oF METALS.— Second May Lecture, '* The 
Hard and Soft States in Metals," Dr. G. T. Beilby, 
F.R.S. 

RoyaL Instrirution.—Albemarle-street, Piccadilly, W., 
9 p.m., “ Biology and the Cinematograph, ^ Professor Wm. 
Stirling. 

PuvsicAL Society oF Lonpon.—Imperial College of 
Science, South Kensington. 8 p.m. 1. “ Stream Lines Past 
the Elliptic Cylinder and Magnetic Interpretation,” by Sir 
George Greenhill and Col. R. E. Hippisley, R.E. 2. “ The 
Method of Constant Rate of Change of Flux as a Standard 
for Determining Magnetisation Curves of Iron,” by Messrs. 
J.T. Morris and T. H. Langford. 3. ‘ Demonstration of an 
Electric Thermo Regulator,” by Prof. H. L. Callendar. 


SATURDAY, May 13. 

ASSOCIATION OF ENGINEERS-IN-CHARGE.—Visit of in- 
spection (by courtesy of Messrs. J. Mowlem & Company, 
Ltd.) to tunnels for extension of Central London Railway 
from the Bank to Liverpool-street. 3 p.m. at Messrs. 
Mowlem’s offices, 228, Bishopsgate-street, E.C. 

JUNIOR INSTITUTION OF ENGINEERS.—3 p.m., visit to the 
National Physical Laboratory, Paddington. 

SATURDAY, May 20. 

ASSOCIATION OF ENGINEERS-IN-CHARGE.—Discussion on 
“Steam Plant Manipulation," St. Bride's Institute. 7.30 
p.m. 
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Electrical Progress at Home and Abroad. 


TYNESIDE NOTES. 


Mr. J. Chilton's Paper on the Speed and Power of 
Machine Tools —Individual Electric Drive. 


At the monthly meeting of the North-East Coast Institu- 
tion of Engineers and Shipbuilders, held at Bolbee Hall, 
Newcastle-on-Tvne, on Friday, April 98, Mr. Joseph 
Chilton read à paper entitled “ Some Notes on the Speed 
and Power of Machine Tools.” He pointed out that since 
Mr. Littledale read his paper on the same subject before 
that Institution, some few vears ago, tool steel had been 
enormously improved and so had the machines for using 
it. Some of the tools new at that period were to-dav 
quite obsolete, and in the machine shop new problems had 
constantly been arising. To-day the demand was for 
accuracy of workmanship combined with the utmost speed 
and economy of production, and works managers were 
expected to produce these results with a minimum of 
capital expenditure for plant and tools. 


Lathes and Planers. 


Going into the details of his subject, the author dealt 
first with belting, and showed the advantages gained by 
the use of high speed narrow belts. Line shafts, he said, 
should run at from 250 to 300 r.p.m., and machines should 
be driven by the single pulley and gear box in preference 
to the countershaft and speed cone. With regard to cutting 
mild steel, he urged that the better the steel the more 
acute should be the cutting angle used. When excep- 
tionally heavy duty was required from a lathe, the single 
pulley or the direct motor drive would, said the author, 
usually be found to be most suitable. The motor, in the 
direct drive, should be of variable speed, not less than 
3 to l variation, as this simplified the change-speed gear 
and allowed of exact speed adjustment. With regard to 
planing machines, the old type of reversing gear was to-day 
unsuitable even for moderate speeds, energy being wasted 
at the end of each stroke and time lost at each reversal 
of the table in consequence of the low accelerative and 
decelerative power of the gear. This had now been changed 
by mechanical and electrical systems of regenerative driving, 
and the energy previously lost was now utilized in accelera- 
ting the table in its reverse stroke. 


Miliing Machines. 


With regard to milling machines, the author said that 
considering the power consumed per pound of material 
removed, the milling machine was not so efficient as 
machines of the single tool type. Despite this, however, 
milling was an economical process, especially on repetition 
work. A large number of milling machines were single 
purpose tools, that is, designed to do one job only. The 
speed and feed requirements of a machine for general work 
were : (1) The quickest spindle speed should be fast enough 
for the smallest cutter used on the machine; (2) the 
lowest spindle speed should be slow enough for the largest 
cutter; (3) every diameter of cutter in ordinary use should 
have a range of feeds sufficient to enable it to do efficient 
milling according to its class. A general machine, therefore, 
should have an ample range of speeds and feeds, the rate 
of feed being independent of the spindle speed. 


Electric Drive. 


After dealing with drilling and grinding machines, the 
author expressed the opinion that the individual electric 
motor drive was the system that would be adopted in the 
near future, the drive being through gearing. This system 
provides clear overhead room for handling heavy work. 
The e a. arising from overhead shafts and belts 
are avoided. Location of machines may be made to suit 
the requirements of the work and the available floor space. 
Machines can be worked up to their limit. The product 
may then be finished with the least time and labour, with 
least handling and transportation, therefore in the most 
efficient and economic manner. Besides this, the equipment 
of a new machine shop of average size, for medium work, 
on the individual motor drive system will cost no more 
than the equipment of a shop on any other system, group 


driving or otherwise. The power consumption mav be 
about the same in both cases, as although the small motors 
used in the individual system are not so efficient as the 
larger motors used for group driving, the losses in line and 
countershafts are avoided. A machine tool was a means 
to an end, and that end was not simply thé removal of 
so many pounds of cuttings per hour. It was the produc- 
tion of a fimshed article in the shortest: possible time. 
Hence a machine, in addition to being rigid and powerful, 
must be handy, handiness being relatively of more im- 
portance now when using high speed machines, than in 
the days of carbon steel. Handiness is easily secured in 
the smaller machines. In the larger machines it is obtain- 
able by the provision of easily controlled power motions. 
The saddles and loose headstocks of large lathes should 
be moveable along the bed by power; the tool boxes of 
large planing machines along the cross-slide, the tables of 
large slotting machines and of large milling machines, the 
columns and saddles of horizontal boring and drilling 
machines, are a few more cases where an efficient power 
control is advantageous. Ample crane power should be 
installed to serve the larger machines. The writer was 
of opinion that the hoisting and traversing speeds of cranes 
should be increased, 80 as to minimise the idle time of the 
machines served by cranes. 


LANCASHIRE NOTES. 


Annual Meeting of the Liverpool Engineering 
Society — Mr. Catterson Smith on Turbo- Electric 
Generators. 


Mr. Edward Allen, M.Inst.C.E., presided at the annual 
meeting of the Liverpool Engineering Society, which was 
held in the rooms of the Roval Institution in Colquilt- 
street, and was very largely attended. The annual report 
having been read and adopted, Mr. Allen, on behalf of the 
society presented the Derby Gold Medal to Mr. Holbrook 
Gaskell, jun., B.A., M.E.Mech.E,, the Society’s Premium 
for Session XXXVI. to Professor S. W. Perrott, M.A., 
M.Inst.C.E., and the Society's Students’ Prize for the 
Session to Mr. A. W. Panton, B.A. Mr. Allen also pre- 
sented a number of diploma certificates. 

Mr. J. R. Catterson Smith, A.M.I.E.E., then read a 
paper on * The Manufacture of Turbo-Electric Generators 
and some of their Applications to Marine Work,” irf con- 
tinuation of the paper read in March last (ELECTRICAL 
ENGINEER, page 285). Attention was at the present moment, 
he said, being especially given to three systems of gearing 
between turbine and propeller, viz.: (1) Toothed gears : 
(2) hydraulic gears ; (3) electric gears, in any one of which 
either the whole turbine or else the high-pressure portion 
only may be run at the high speed, reversal being effected 
in the first by an astern blading, and by simple change- 
over devices in the latter two. The success of the De 
Laval fine pitch double-helical gear for turbines up to 
about 500 h.p., had, said the author, led to a considerable 
amount of experimental work both in this country and in 
America during the past few years in respect of its suita- 
bility for transmitting greater powers at high pitch velo- 
cities. Mr. Parsons has recently published much interesting 
information on this subject. The tests were carried out 
by him on a cargo ship plant of about 1,000 h.p., with 
a gear ratio of 20 to l, giving a normal propeller speed of 
72 and turbine speed of 1,440 revolutions per minute ; 
and as the result of running for a vear the mild chrome- 
nickel steel pinions showed very little wear, Mr. Parsons 
emphasised the following points—(a) by the use of turbines 
running at their most favourable speed considerable steam 
economy could be effected; (b) the turbine efficiency 
curve being very flat, a speed variation with the single 
gear could be obtained, while maintaining good steam 
economy ; (c) the wear did not appear excessive. De 
Laval gears had lasted 25 years, and the efficiency appeared 
to be of the order of 98°%. The success of these experiments 
on toothed gearing for cargo ships had led to the building 
of a collier for the United States Navy with geared turbines. 
For high-speed vessels and for warships'in which high and 
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cruising speeds are required, it was proposed to gear the 
high-pressure and cruising portions to the main low- 
pressure direct-coupled turbines. 


Electric Drive. 


In view of the fact that considerable doubt had been 
expressed in many quarters as to the ultimate success of 
toothed gearing, a great amount of attention had naturally 
been devoted to the other systems mentioned. The latest 
example of hydraulic gearing was that tried in a small 
steamer by the Vulcan Company of Stettin. In this case 
the transmitter was designed by Professor H. Fottinger, 
one of their engineers, who stated that in his opinion the 
transmission of about 1,000 h.p. would be about the limit 
for toothed gears, and that he had, therefore, arranged a 
steam turbine to drive the impeller of a centrifugal pump 
from which the water discharged was led through guide 
blades to a driven turbine wheel on the propeller shaft, 
reversal being obtained by a second pump combination 
with reversing guide blades. The test efficiency claimed 
for a transmitter of this type at 800 h.p. and 3:6 to 1 
speed reduction, was 88%. 

With regard to electric drive, Mr. Catterson Smith 
summed up the chief advantages as follows : 

(1) No practical limit to power ; 

(2) electro-magnetic gear in place of teeth ; 

(3) simple methods of varying the gear-ratio ; 

(4) maintenance of efficiency over large range of power 
by sub-division of generators ; 

(5) no uncertainty regarding operation and life. 

Apart from questions of weight and economv, it was, 
he said, absolutely essential that the electric coupling 
should admit of an extensive range of speed control, 
together with effective reversing powers for breaking and 
going astern while the vessel is being manceuvred. At 
present the following types of machine were available for 
propelling motors :—(1) Direct-current motors ; (2) single- 
phase commutator motors; (3) polyphase induction 
motors, all of which can be arranged for variable speed 
control. The direct-current motors would be supplied by 
direct-current turbo-dynamos, and the single and polyphase 
motors by turbo-alternators. Although it appeared that 
there was a certain amount of similarity between electric 
train haulage and ship propulsion, which pointed to advan- 
tages in propeller motors having series characteristics, it 
was generally agreed that the characteristics of induction 
motors would meet the requirements of all vessels, except 
those in which exceptional manceuvring capabilities were 
required, for the turbine itself would, of course, give a 
wide speed range. 


Discussion. 


Professor Marchant, of Liverpool University, in opening 
the discussion on Mr. Catterson Smith’s paper, said that 
so far as concerned the application of turbo-electric 
generators to marine work, electrical engineers had been 
very unfortunate in that thev bad never been able to 
persuade ships’ engineers of the advantages of electrical 
machinery, and thus no experiments on a sufficiently ex- 
tensive scale to prove its value had vet been undertaken. 

Mr. W. Willett Bruce said the latter portion of Mr. 
Catterson Smith's paper brought before their minds the 
great scope there was at the present day for experiments 
in various types of propelling machinery, as distinguished 
from the type now in use. The author had not, however, 
referred to the alinost unbearable noise of the turho- 
electrical gearing, which was such, he feared, as would 
quite put it out of the market so far as passenger-carrying 
vessels were concerned, unless the noise could be con- 
siderably minimised. Referring to the question of quick 
handling of vessels fitted with such propeller motors, Mr. 
Willett Bruce said that the one great necessity of all 
propulsion methods was the availability it offered for quick 
manduvring. This was the difficulty of engineers to-day, 
as was evidenced in the case of the oil engine. 

Professor Abell observed that the application of electric 
drive to marine propulsion had for some time past been 
under consideration, but no one had vet had the courage 
to experiment on a sufficientlv large scale with it. Various 
systems had been considered for large vessels bv electrical 
engineers and naval architects in consultation, hut as vet 
they had found nothing in the proposed electrical drive 
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sufficient to justify extensive experiments. In reference 
to the direct-current motor and the proposed voltage of 
1,000, up to the present no higher voltage than 220 had 
been adopted in marine work, and very few electrical 
engineers would care to take the responsibility of such a 
high voltage as 1,000 on a metal constructed ship. 

Votes of thanks to Mr. Catterson Smith brought the 
proceedings to a close. 


MIDLAND NOTES. 


Birmingham Local Section of the Institution of 
Electrical Engineers — Discussion on Mr. Taylor's 
Paper on Battery Economics. 

The sixth general meeting of the eleventh session of 
the Birmingham Local Section of the Institution of Elec- 
trical Engineers was held at the University, Birmingham, 
Mr. M. Railing, the local President, presiding over a large 
attendance. Mr. A. M. Taylor read his paper on “ Battery 
Economics and Battery Discharge Arrangements,” which 
has already been published in the ELECTRICAL ENGINEER. 
The Chairman, in introducing him, congratulated the 
meeting that a Birmingham member was reading the 
paper. 

Mr. Fennell, in opening a fairly comprehensive dis- 
cussion, thought that the arrangements by which the 
sinking fund for the batteries was to be paid out of revenue 
was fatal to Mr. Taylor's argument. The use of batteries 
to that extent seemed to be a luxury to the rich that they 
might become richer. With the heavy demands of the 
Local Government Board through the shortness of loans, 
the financial aspect was serious. He thought that with 
only one machine allowed for and with the consequent 
strain upon it, the prospect of a breakdown was a rather 
serious matter. 

Mr. Forrest thought that Mr. Taylor had not sufficiently 
valued the battery as a balancer. It seemed to him that 
a battery should never be tested to a greater extent than 
two-thirds of its capacity. Cells had their own little vices 
and unfortunately they were concealed vices, very likely 
to lead to internal troubles. No doubt excited cells were 
very cheap and occupied very little space, but they ran 
into about 50 discharges and then they were finished. 

Mr. F. Brown said his experience was that batteries 
used up to their full capacity very quickly depreciated. 
That was especially so with private plants. 

Mr. Bartlett considered that £3°89 per kilowatt as the 
standing charge for plants, exclusive of running charges, 
was exceptionally high. 

Mr. Taylor, replying on the discussion, said that the 
sinking fund and depreciation of batteries was a very 
vexed question, and the Local Government Board charged 
a ridiculously high rate for the loans on batteries. But 
there were ways and means of avoiding those charges, 
which he would be glad to communicate to Mr. Fennell 
privately. He gathered that Mr. Fennell considered the 
regulating cell arrangement was the best. In many circum- 
stances it was a very good arrangement, but if they were 
to have very heavy discharges they would require an 
enormous number of regulating cells to enable them to 
get through emergencies. He had shown in the paper 
that there was an economy in capital cost obtained by 
putting in boosters as against regulating cells, and there 
was no doubt economy in the maintenance of the battery. 
As to the runningup to capacity, he did not think that the 
battery makers would undertake the maintenance of a 
battery if it had to run up to capacity. There should be a 
margin in hand. In foggy towns, particularly, such as 
Sheffield, they should make a point of not running up to 
the peak. The question was really one of degree in every 
town. The number of discharges in the battery was a very 
important point. The makers of the New York Excite 
Battery said it would give about 300 discharges, and one 
maker had guaranteed that an ordinary lead type battery 
would furnish three thousand discharges in its life. With 
regard to the figure of £3:89, that was not meant to be 
looked at from the point of view of the consumer, and 
the rates must be divided by diversity factors which would 
bring it down one-half, one-third or one-fourth. The 
interest and sinking fund charges on the generating plant 
and the plant covering the bus-bars of the sub-stations 
amounted only to £1:09 per kilowatt per annum, and that 


had to be divided by a diversity factor. He did not think 
the figures were so high as they seemed to be. Thev had 
been brought before the London Institution and had been 
discussed up and down by people with various axes to 
grind, and had been more or less accepted in the discussion 
on the paper dealing with the gas engine. 

At this point Mr. Moharrm interposed to ask whether 
the cost would compare with the gas engine, especially 
when the gas engine was operated with blast furnace waste 
gas, and Mr. Tavlor replied that the gas engine must 
have its blast furnace gas to succeed. Everything had been 
said for the gas engine, but somehow it had not caught on 
yet. 

A vote of thanks was accorded to Mr. Tavlor on the 
proposition of Mr. F. Brown, who gave some amusing 
experiences with regard to a much-advertised American 
battery which had many virtues, but in spite of much 
pressure the makers had not yet been able to place it on the 
market or to supply customers. The motion was seconded by 
Mr. Roscher. 

The chairman announced that the annual general 
meeting would take place on May 10, the time and place 
to be announced later. 


UNITED STATES. 


A New Electric Resistance Furnace— Electrolytic 
Amalgamation of Gold Ores —Heating without 
Melting. 


A varied programme was provided for the annual con- 
vention of the American Electrochemical Society in New 
York, and the attendance was exceptionally large. One 
of the most important of the papers read was one by 
Mr. Francis FitzGerald, which had already attracted notice 
when read at the Congress of Technology at Boston the 
previous week. Mr. FitzGerald dealt with the peculiar 
adaptability of the electric furnace in regard to zinc smelt- 
ing. The reaction to be brought about, he said, between 
zinc sulphide and metallic iron, which, when strongly 
heated, gives metallic zinc and sulphide of iron, does not 
take place readily unless the mixture is a fluid one or unless 
there is a large excess of iron. Imbert found that a fluid 
bath could be obtained with a mixture of ferric oxide and 
iron sulphide slightly above 1,000 degrees centigrade, and 
the bath would then dissolve the zinc ore. The FitzGerald- 
Thomson furnace was designed for this process. It was 
necessary to keep the furnace gas-tight, to regulate the 
temperature, to secure a rugged construction and keep the 
heat losses to a minimum. The walls of the furnace are 
double with air spaces between. The terminals are of 
carbon and the resistor is built up of a series of corrugated 
plates. These plates are of carbon and have a peculiar 
construction so that they interlock and will not fall down. 
The two sections of the resistor contain seventy-one plates 
each. When cold this had a resistance of 0'2 ohm, and 
when operating at 150 kw. and a temperature of 1,400 
degrees centigrade, the resistance was 0:0375 ohm. The 
resistance 1s almost altogether due to the contacts between 
the plates as the carbon alone would have a resistance of 
only 0:00064 ohm. The furnace is lined with a suitable 
refractory material and provided with a tap hole. The 
voltage at the terminals of the furnace is varied by having 
taps brought out from the primary of the transformer 
supplying current. In an oxidizing atmosphere the re- 
sistor would be destroyed, but in this particular work the 
furnace is filled with vapours of metallic zinc. After running 
two months the furnace showed no appreciable wear of 
the resistor. The regulation of temperature is very satis- 
factory. The furnace is highly efficient. In one of the 
earlier models the heat losses were measured when working 
at a temperature of 1.250 degrees, and the thermal efficiency 
found to be 78°. At 1,425 degrees centigrade it was 729;. 
Furnaces built on similar principles have been used with 
success in melting aluminium, copper, brass. etc. 


Heating Bars and Billets. 


An electric furnace for heating bars and billets without 
melting was described bv Mr. T. F. Bailv. The furnace is 
of the resistance tvpe, and consists essentiallv of two carbon 
electrodes with a resistance body between them composed 
of coke or coal. The electrodes are placed in a plane above 
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the resistance material, which throws the shortest path 
for the current in the upper part of the resistor and nearest 
the metal to be heated. The latter is placed above the 
resistor and directly under the roof, being supported by 
ledges at the front and rear. The electrodes enter the 
furnace through the rear wall, and are slightly convergent, 
thus compensating for the cooling effect due to the front 
door. For a 40 kw. furnace heating 150 lbs. of metal per 
hour, the distance between the electrodes is 36 in. and the 
area of the cross-section of the resistor about 24 sq. in. 
Near the electrodes the resistor has a greatly increased 
section giving better contact and preventing undue heating 
at the contact. The most serviceable lining material was 
found to be chrome ore. The top and sides of the furnace 
are composed of silica 9 in. thick. The base of the furnace 
rests on a heavy cast-iron plate. The cable terminals are 
connected with the electrodes by means of iron sleeves, 
copper straps and iron wedges. The furnace is controlled 
by means of a regulating transformer and controller. Each 
furnace is provided with a switchboard, containing volt- 
meter, ammeter, watt-hour meter, circuit-breaker, and oil 
switch. The temperature usually maintained is nearly 
1,800 degrees centigrade, and the resistor material reaches 
a much higher temperature. The metal being heateg, is 
maintained in a reducing atmosphere, such a gas being 
given off by the resistor. The loss from oxidation is thus 
very much lower than in ordinary furnace. Thermal 
efficiencies of from 33 to 65?4 are obtained in furnaces 
of capacities from 120 to 1.000 Ibs. This efficiency is the 
ratio of the thermal energy transmitted to the steel to the 
electrical input. The heat given to the steel is computed 
on the assumption of a specific heat of 0:15, and the tem- 
peratures used require about 350 British thermal units 
per lb. of material. 


A Revolution in Mining Methods. 


Mr. E. E. Carev, in a paper on the electrolytic system of 
amalgamating gold ores, prophesied a revolution in mining 
methods in the immediate future, by means of electrolytic 
amalgamation. He described the Clancy method as the 
ideal method of amalgamation. The amalgamation con- 
sists of a series of electrolytic sodium-mercury cells followed 
by another electrolytic amalgamating device in which the 
values are recovered on silver-plated copper plates of 
suitable construction. With the mercury wells, high 
amperge may be employed, liberating large volumes of 
hydrogen which removes all oxides, sulphides, grease, talc 
and other coatings from the gold particles, while in the 
secondary amalgamation, the plates offer so large a cathode 
area that all portions of the pulp are forced into contact 
with a highly active mercury surface. 

Mr. J. W. Beckman presented some conclusions on the 
electrolytic furnace method for producing metals, in the 
course of which he said it has become well known that 
the fused electrolyte obeys the same laws as the water- 
solution electrolyte. The deposition of aluminium from a 
fused electrolyte is the principal case where this principle 
has been used. The general law is that the electrolyte from 
which a metal is to be produced should be one containing 
the metal. When salts are heated to the fusing point they 
dissociate, particularly salts of non-alkaline or non-alkaline- 
earth metals. They carry current readily. Mr. Beckman 
has produced small quantities of manganese, iron, chro- 
mium and a 50°% alloy of vanadium by this method. He 
gives the details of the method as applied to the production 
of iron. Equivalent amounts of CaO and Fes03 are mixed 
and heated. The resulting combined oxide is fused in an 
electrolytic vessel, On the application of direct current 
no noticeable reaction takes place, until iron oxide is added, 
at which moment electrolysis begins and iron is deposited 
on the cathode and oxygen set free at the anode. By the 
gradual addition of iron oxide the electrolysis can be 
carried on continuously. The method was, he said, par- 
ticularly advantageous on account of the low cost of the 
electrolyte. 


The Elektrische Strassenbahn, Breslau, had a prosperous 
vear in 1910. 3,973,216 kilometres were travelled, and the 
takings rose from 1,059,645 to 1,120,080 marks. The net 
profit was 418,586 marks, and the dividend on the share 
capital of 4,200,000 marks is raised from 6 to 61^,. 
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Business Notes and News. 


LIGHTING AND GENERAL. 


HOME. 


ALLOo4.— The Corporation proposes to expend £3,400 on new 
electric generating plant and gas producer plant-house, the 
Council having recently taken over from the British Electric 
Plant Company, Ltd., the contract for supplying the town with 
electric light. 

BARNSTAPLE.—At the request of the Town Council, Mr. 
Albert Gay, Electrical Engineer to the Islington Borough 
. Council, who is a native of Barnstaple, has reported upon the 

proposal to substitute for the existing battery at the generating 
station, which has a capacity of 400 ampere hours, a new battery 
with a capacity of 1,120 ampere hours. He found that the 
maximum load on the bus-bars in winter was 248 kw., and 
that during the summer months it falls to 90 kw., while the load 
during the daytime and following the peak does not exceed 
50 kw. The total capacity of the plant equals, after allowing 
one of the sets as reserve, 250 kw., so that unless the proposed 
battery is provided, additicnal plant will be necessary, if supply 
is to be continued without risk of interruption. The present 
battery is quite inadequate to take the day load and can only 
be used on emergency at an excessive rate of discharge which 
would be injurious to the plates of the battery, and make the 
cost of repairs and maintenance abnormally high. The new 
battery proposed would be eapable of maintaining & supply of 
51 kw. for 10 hours, or its equivalent. At the peak of the winter 
load the.battery could supply over 109 kw. for the 3 or 4 hours 
required, thus avoiding the necessity of putting down new 
plant for a long time. Mr. Gay strongly supported the proposal 
of Mr. Hadfield, the Electrical Engineer, that an agreement 
should be entered into between the Council and the contractors 
for the maintenance of the battery at a fixed annual rental 
including renewals. There is no doubt that the scheme must 
result in considerable economy after the first year, while it will 
enable the station to be run upon more methodical lines, give 
greater facilities for effecting repairs and overhaul, and increase 
the factor of safety against interruptions of supply. He sums 
up the advantages of the battery proposal as follows :—(1) 
Greatly increased capacity. (2) Necessity for putting down 
additional generating plant postponed. (3) Reduction in cost 
of upkeep. (4) Better adjustment in the loading of the plant 
and consequently higher efficiency. (5) Higher factor of safety 
against interruptions. (6) Greater facilities for repairs to plant. 
(7) Possible improvements in load factor. (8) Saving in fuel, 
oil and water, by reducing losses due to radiation and convec- 
tion during periods of light load. 

BaTH.—The Electric Lighting Committee of the Corporation 
proposes to instal an 800 i.h.p. Diesel engine and 450 kw. 
dynamo i.t.c., at a cost of £7,500, and by this means it is antici- 
pated that an annual net saving of £1,558 will result, so that 
the expenditure will be paid off in five years. This engine, it 
is proposed, shall bear all the burden of generating during the 
summer months, and this will effect a saving in labour as well 
as fuel, because a staff of one will be required instead of six. 
The actual costs of generation with steam plant only for the 
year ending March 31, 1910, was £5,625. The cost with com- 
bined Diesel and steam plant is estimated as follows :—1,000,000 
units equals 300 tons of oil fuel at 42s. per ton, £630; coal for 
balance of winter load, 752,420 units, £1,136; oil, water and 
stores, £111; wages, £1,100 ; repairs and maintenance— buildings 
£111; repairs and maintenance— plant, £309 ; estimated total cost 
of generating 1,752,420 units with combined plant, £3,397. 
There is thus an estimated gross saving of £2,228 as compared 
with the figures of the steam plant only. From this has to be 
deducted capital charges on additional capital expenditure 
(£670), leaving a net saving of £1,558 a year. Before deciding 
on this proposal, Mr. H. T. Hatt (Chairman of the Committee) 
and Mr. F. Teague, the engineer, inspected Diesel engines running 
at St. Ives Consolidated Mines, Cornwall ; Clement Talbot Motor 
Works, Notting-hill ; and the Charing-cross, West-end and City 
Electricity Supply Company, Ltd., and thus had an opportunity 
of seeing Diesc! engines driving generators for three entirely 
different classes of supply. The result of the investigation was 
eminently satisfactory, and the Works Committee have arrived 
at the conclusion that the Diesel engine is unique in so far 
that it is the only prime mover that does not involve stand-by 
losses ; it can be started to work and put on load in a fraction 
of the time required by either steam or gas engines, and all 
expenses in connection with its running cease at the moment 
it is stopped. It requires no auxiliary plant, and is capable of 
running continuously over very long periods. 

BELrAST.—AÀt a meeting of the Council's Electricity Com- 
mittee, Mr. T. W. Bloxham, Electrical Engineer, reported that 
the extensions to the electrical plant authorised in November, 
1909, were now nearing completion, and that it became necessary 
to anticipate the actual requirements for about the next two 
bat He recommended that additional machinery and plant 

e provided, and that provision be made for extensions of mains, 


services, and meters. With this object, he suggested that applica- 
tion should be made to the Local Government Board for their 
sanction to a loan of £40,000. The Committee approved of the 
application, the work to be spread over a period of two years, 
and the engineer was authorised to lay extensions of mains in 
Templemore-avenue, Castlereagh-street, and Castlereagh-road to 
comply with applications for current in those districts. 

DvunBrLIN.—At the Local Government Board inquiry into the 
Corporation's application for sanction to e loan of £128,129 for 
extensions to the electricity undertaking, the Inspector, Mr. P. C. 
Cowan, said he had received two objections to the loan. Mr. 
H. P. O'Sullivan urged that this loan should not be sanctioned, 
because the money should be spent on working men's houses ; 
and the Dublin Tramway Company objected on the ground 
that no further outlay should be made to lay down plant, save 
at a central station in the city of Dublin. They also urged that 
the extension of further public lighting was wasteful and extra- 
vagant expenditure, and that it was unreasonable and in- 
equitable to burden the city with loans for extensions which 
will not be required for the year 1912, and in other cases 1913. 
They also contended that the public electric lighting as carried 
on by the Corporation at a loss was too expensive, was not the 
best system, and should not be continued, and that electricity 
would be otherwise obtained for the city at a much less cost. 
Serjeant O'Brien, K.C., for the Corporation, showed that the 
capacity of the present works was taxed to its limit, and the 
fresh demand could only be met by extensions which, he said, 
would not only be no loss, but a substantial gain. For the year 
ending March 31 there had been a surplus of £7,000, the gross 
profit being nearly £40,000. With regard to earlier losses, 
£52,174 had been contributed out of the rates, leaving an un- 
discharged balance of £13,457. Mr. S. L. Pearce, Chief Engineer 
of the Manchester Corporation Electricity Works, supported 
the case for the Corporation. He said that the system in use in 
Dublin of three-phase generation at extra high tension and 
distribution through static transformer sub-stations to low 
te ision alternating current networks was quite a modern and 
standard one, and the general lines on which the system had 
been applied to the city were fairly up-to-date and would permit 
of many modern improvements and economies in distribution. 
Having regard to the conditions, he did not consider the works 
costs unusually high. The distributing system generally was 
in a thoroughly satisfactory condition, and the low tension 
networks had been well laid. With regard to the suggested 
shutting down of the Pigeon House Station, he estimated the 
capital expenditure in connection with the new plant, etc., at 
£217,000 for an installed plant capacity of 12,000 kw. To bring 
the Pigeon House plant up to the same capacity would involve 
a capital expenditure of £57,000. The proposal, therefore, to 
shut down the Pigeon House would involve an additional 
expenditure of £160,000, and he was unable to see that any 
sound financial gain could accrue to the Electricity Department 
by adopting such a radical alteration as shutting down the 
Pigeon House and Fleet-street and building a new station on a 
new site. | 

EpiNBURGH.— On further discussion with regard to the 
disposal of the surplus profits of the Corporation's electric 
lighting department, amounting to £7,300, it has been decided 
to apply it to repayment of capital moneys borrowed instead 
of to the relief of rates. The estimated surplus for 1911-12 is 
£10,210. 

LiNcoLN.—Out of the profits of the City Council's electricity 
undertaking for the past year a sum of £2,000 has been allocated 
in relief of rates as compared with £1,000 in 1908. 

MANCHESTER.—The Corporation has decided to allocate to 
the relief of rates, out of the profits of the electricity undertaking 
for the past year, the sum of £19,496, as compared with £15,000 
last year. 

RAWTENSTALL.—The extensions to the electricity plant of the 
Corporation, which, as already announced in this column, will 
involve an estimated expenditure of about £15,000, include 
£5,616 for new plant at the Hareholme generating station, 
namely, one Lancashire boiler with mechanical stokers, one 
500 kw. alternator, with condenser and pipework, one 250 kw. 
motor generator, extension to the high and low tension switch - 
board, and river work in connection with the electricity works 
dim; £6,884 for extensions of mains: £2,2G0 for services, 
meters and transformers ; and £800 for motors for hire. 

RoTuERHUAM.—The net profit of the Corporation’s electricit y 
undertaking for the past year was £3,740 as compared with 
£2,922. The gross profit carried to net revenue account is 
£7,847, as compared with £6,917, and £2,000 has been allocated 
in relief of rates. 

WREXHAM.-——Mr. J. C. Ekin, M-.Inst.C.E., was to have 
opened a Local Government Board inquiry at the Guildhall 
on Wednesday in respect of the Corporation’s application for 
sanction to borrow the sum of £3,345 for, among other things, 
the fitting out and supplving of machine tools, the erection of 
a coal elevator, new switchboards, also the erection of stores 
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and offices, feed pumps, and forced draught apparatus for one 
of the boilers. The Inspector was also to deal with an application 
to borrow the sum of £800 for & battery. Owing, however, to 
representations made to the Board by Messrs. Evan Morris & 
Company, solicitors, who are conducting opposition on behalf 
of the Wrexham Gas Company and the Wrexham and East 
Denbignshire Water Company, the Board have adjourned the 
inquiry in order to permit Messrs. Evan Morris & Company 
more time to prepare their opposition, and as they put it, render 
it more effective. No date has been fixed by the Local Govern- 
ment Board for the adjourned inquiry. 


LEGAL INTELLIGENCE. 
The Lodge-Muirhead Wireless Telegraphy Patent. 


In the Chancery Division, on Friday, Mr. Justice Parker gave 
judgment on the application of the Lodge-Muirhead Wireless and 
General Telegraph y Syndicate (Limited), the assignees of a patent 
granted to Sir Oliver Lodge (No. 11575 of 1897), for the pro- 
longation of the term of sole using and vending the patented 
invention for the further term of 14 years, or for such other 
term as to the Court should seem fit, and for the grant of new 
letters patent for the invention to the petitioners for such term 
as the Court should think fit after the expiration of the term 
granted by the original patent. 

The date of the complete specification was February 1, 1898, 
and by it Professor Lodge, as he theu was, prefaced his many 
detailed claims by stating the object of his invention as follows :— 

“The object of my invention is to enable an operator, by 
means of what is now known as Hertzian wave telegraphv, to 
transmit messages across space to any selected one or more 
of a number of different individuals in various localities, each of 
whom is provided with a suitably arranged receiver, and to 
effect the ancillary improvements ” afterwards more particularly 
described. “The method of inter-communication consists 
according to my invention, in utilising certain processes and 
apparatus for the purpose of producing and detecting a sufh- 
ciently prolonged series of rapid electric oscillations, and in so 
arranging them that the excitation of a particular frequency of 
oscillation at the sending station may cause a telegraphic instru- 
ment to respond at a distant station, by reason of being asso- 
ciated, through a relay or otherwise, with a subsidiary circuit 
capable of electric oscillatiuns of that same particular frequency 
or of some multiple or sub-multiple of that frequency. Another 
distant station will similarly be made to receive messages by 
exciting at the sending stations alternations of a different 
frequency, and so on; and thus individual messages can be 
transmitted to individual stations without’ disturbing the 
receiving appliances at other stations which are tuned, or timed, 
or syntonised, to a diferent frequency. Each station will usually 
be provided with both sending and receiving apparatus." 

Mr. Justice Parker said that in the Lodge-Muirhead system 
full use was for the first time made of the principle of syntony. 


It had been explained by Nir Oliver Lodge in a lecture in 1804 


at the Royal Institution that electric oscillations in a good 
radiator were rapidly damped, and consequently did not give rise 
to the long series of waves required for the purpose ; while, on 
the other hand, a receiver which was a good absorber of wave 
energy was for that reason unable to accumulate the effect of a 
series of waves. Sir Oliver Lodge solved the problem by a com- 
promise between the radiatory and oscillatory qualities of his 
transmitter on the one hand, and between its absorbing and 
accumulating qualities on the other hand. He was, in fact, the 
first to realise that a diminution in the radiatory qualities of the 
transmitter or the absorbing qualities of the receiver would be 
more than compensated by the cumulative action of a series of 
ether waves, and that by rendering the receiver responsive only 
to a train of waves, he could tune out all sending stations not 
working with the same wave length and so secure selectivity. He 
had eflected this by the introduction of an induction coil between 
the two capacity areas of his transmitter and receiver respec- 
tively. 

The first and second of the applicant’s claims related to the 
introduction of this induction coil. The third, fourth and fifth 
claims related to the method of tuning the transmitter to a single 
receiver or to different receivers, and of enabling the same 
instrument to be used at will cither as a transmitter or receiver. 
The sixth related to the method of charging the transmitter by 
impulsive rush without metallic connection with the source of 
supply. The seventh claim was for a combination including two 
capacity areas of a particular shape, methods of tuning them, a 
coherer circuit completed through one or both of them, and 
methods enabling the capacity areas to be used either as trans- 
mitter or receiver. The eighth claim was for a coherer not now 
in use. The ninth claim dealt with the linking of the coherer 
circuit with the receiving circuit through a transformer to avoid 
metallic connection, and the tenth was for the arrangements at 
the receiving end disclosed by the patentee, the eleventh being 
for the combinations constituting the system as a whole. 

It was, in Mr. Justice Parker's view, beyond doubt that the 
Lodge-Muirhead system was one of great merit and in certain 


respects a marked advance on the Marconi patent of 1896. He 
also held it to be proved that the inventor had not been ade- 
quately remunerated, partly because of the cost of putting the 
invention in operation on a commercial scale; partly because 
the production of a satisfactory coherer could only be accom- 
plished after some years of experimeatation ; and partly because 
the Post Office monopoly stood in the way of the development of 
the system in this country. For these reasons the Court waa 
disposed to grant an extension of the patent. On the other hand, 
cognisance had had to be taken of the fact pointed out by the 
Nolicitor-General on behalf of the Crown that precise tuning was 
the essential principle of all wireless telegraphy systems now in 
use, and that this precise tuning could only be accomplished by 
removing the coherer from the path of the receiving circuit. As 
& matter of fact, it was generally accomplished by means of 
adjustable inductances, and methods similar to those of the 
applicant's were employed in order to enable the same instrument 
to be used at will as receiver or transmitter, and the applicants, 
so far as the facts stated enabled him to judge, had taken no 
steps to prevent this being done. They had offered to grant a 
licence on terms to be approved by the Board of Trade, but the 
point, in Mr. Justice Parker's opinion, was not entirely met by 
this offer. 

Bearing all these considerations in mind, his Lordship said it 
appeared to him that the essence of the invention lay in the 
compromise which for the first time rendered possible the full 
use of the principle of resonance, and he thought the justice of 
the case would be met if he granted an extension for seven years, 
from the expiration of the present patent, to all matters covered 
by claims one, two, six, seven, nine, ten and eleven of that 
patent, with the proviso that licences should be granted, if 
applied for, on terms to be approved by an arbitrator appointed 
by the Board of Trade. 

An order was made accordingly. 

The effect uf the judgment is that no extension is granted in 
respect of the method of tuning the transmitter to a single 
receiver, or to different receivers at different stations ; or of the 
method of enabling the same instrumert to be used both as 
trans nitter or receiver; while claim eight falls out since it 
applies to a coherer no longer in use. 


SMOKE ABATEMENT EXHIBITION. 


A meeting was held in the Midland Hotel, Manchester, 
on Friday last, of the supporters of the Smoke Abatement 
Exhibition, which is to be held in Manchester in November 
next. Mr. Alderman Fildes, Chairman of the Sanitary 
Committee of the Manchester Corporation, presided. 

An explanatory statement was made to the meeting by 
Mr. Councillor Kendall, Hon. Secretary of the Manchester 
and District Smoke Abatement Society, who are the 
organisers of the Exhibition. He explained that the Society 
was formed as the result of a conversation which took place 
at the successful Smoke Abatement Exhibition at Glasgow. 

The meeting was well attended bv the patrons of the 
Exhibition, amongst whom are the Technical Heads of the 
Manchester and Salford Corporations’ Gas and Electricity 
Departments, and several gas and electrical engineers 
from surrounding towns were also present. 

A good deal was said in reproach of the City of Man- 


chester for not taking part previously in movements of 


this description, of which this City stood so greatly in 
need. 

Mr. Alderman Fildes spoke to some length on the in- 
jurious effects of the murky atmosphere of Manchester 
upon the inhabitants, and pointed out how it was directly 
responsible for the high death rate. He said the Gas and 
Electrical Committees of the Corporation could help 
greatly by encouraging the use of gas and electricity for 
many purposes where at the present time fuel is used. 

Mr. J. W. Graham, Principal of Dalton Hall, moved a 
resolution approving of the proposed Exhibition, which 
was seconded, and carried unanimously by all present. 

He said that the Smoke Abatement League of Great 
Britain intended to hold their Annual Meeting and Con- 
ference in Manchester during the Exhibition. 

An Advisory Committee was appointed, consisting of 
the Technical Heads of the Manchester and Salford Gas, 
Electricity, and Sanitary Departments, and in addition 
several professional gentlemen whose services will help 
considerably towards bringing the object of the Exhibition 
to an assured success. 

Satisfactorv arrangements were then made with Mr. 
Walter Cawood, of the Citv Exhibition Hall, to undertake 
the management of the Exhibition on behalf of the Society, 
and all communications must be addressed to him at his 
offices, 196, Deansgate, Manchester. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


JITQO"'EXCUX. 
Centract and Misoellaneous Advertisements should reach 


this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.G. 


APPOINTMENTS. 


OF POPLAR | 


PARISH BOROUGH. 


The Guardians of the above-named Parish are prepared 
to receive applications from properly qualified persons 
for the post of ENGINEER-IN-CHARGE at their Schools 
at Hutton, Essex, at a salary of £150 per annum. The 
Engine Station at the Schools has three Lancashire 
boilers and modern plant for generating electric light and 
power, hot water and steam supply arrangements, and 
mains about one mile in length in connection with it. 

Applicants must have had training and experience in 
both mechanical and electrical engineering and must 
be capable of giving technical instruction to boys. 

Forms of application may be obtained from the under- 
signed by forwarding a stamped addressed envelope 
not later than Monday, May 15, and applicants will be 
expected to attend at these offices on Thursday, May 18, 
1911, at 5.30 p.m. 

G. HERBERT LOUGH, 
Clerk to the said Guardians. 

Guardians’ Offices, 

45, Upper North-street, Poplar, E. 
April, 1911. 


CONTRACTS OPEN. 
HOME. 


HasrLtiNGDEN.— The Council invites tenders for the supply and 
laying of extra high pressure trunk mains, medium pressure 
feeder and distribution cables. Particulars, £2 2s., from Mr. 
S. J. Watson, M.LE.E., Electricity Works, Bury. May 5. 

ILronp.—The Urban Council invites tenders for distributing 
switchboard, feeder cable, and stoneware conduits. Particulars 
ds Mr. A. H. Shaw, M.LE.E., Electricity Works, Ley-street. 

ay 9. 

Lonpon.—The Commissioners of His Majesty’s Works and 
Publie Buildings invite tenders for the supply of opal lamp 
shades for a period of three years from June 1. Particulars 
from the Storekeeper, 12, Lambeth Palace-road. May 10. 

Lonpon.—The Commissioners of His Majesty's Works and 
Public Buildings invite tenders for the supply of electric gas 
torches for one year from June 1. Particulars from the Store- 
keeper, 12, Lambeth Palace-road. May 5. 

MaRGATE.—The Corporation invites tenders for the electric 
lighting of the Fort Concert Pavilion and other buildings on 
240 voltage d.c. Particulars from Mr. E. A. Borg, Borough 
Surveyor, 13, Grosvenor-place. May 8. 

SOUTH SHIELDs,— The Corporation invites tenders for the 
supply and erection of one 1,500 kw. high pressure impulse type 
steam turbine, with surface condenser and pumps, coupled to 
one 1,000 kw. d.c. generator for traction and power, with switch 
panel, ete., and one 1,100 kw. a.c. generator with switch panel, 
etc., intandem. Particulars, £1 1s., from Mr. J. H. Cawthra, 
M.I.E.E., Borough Electrical Engineer. May 24. 

ST. Pancras.—The Borough Council invites tenders for three- 
phase high tension cable, and also for the supply of stoneware 
ducts. Particulars from the Electricity Department Offices, 57, 
Pratt-street, Camden Town. May 15. 


OVERSEAS. 


ALEPPO, TURKEY.—Tenders are invited for a concession for an 
electric tramway system, and for the distribution of electricity 
throughout the town of Aleppo. Tenders are to be sent to the 
Ministry of Public Works, Constantinople. Further particulars 
can be obtained on application to the “ Administration Générale, 
` Ministère des Travaax Publiques," Constantinople, from which 
address copies of the ''cahier des charges" can be had on 
payment of £T (9s.). Date, July 15. 

AusTRALIA.— Tenders will Le received (1) by the Deputy 
Postmaster-General, Melbourne, up to May 23, for the supply 
of telegraph and telephone material (Schedule No. 486), and (2) 
by the Deputy Postmaster-Gencral, Sydney, up to June 7, for 
the supply of 2 nauta (4.052 yards) of submarine ielephone cable 
(Schedule No. 77). A deposit of 59, on the first £1.000, and of 
23% on the amount above that sum, will be required with each 


tender. Local representation is necessary. For copies of the 
specifications and forms of tender, application should be made 
to the High Commissioner in London for the Commonwealth of 
Australia, 72, Victoria-street, S.W., where also preliminary 
deposits may be paid. 

BnisBANE.— Tenders will be received at the office of the 
Deputy Postmaster-General, Brisbane, for the supply of various 
telegraph and telephone material, including the following :— 
Tubular iron or steel poles; cast iron pipes; paper insulated, 
lead-covered cable ; copper tapes and binders ; jointing sleeves ; 
phosphor bronze wire; galvanised steel wire; galvanised iron 
spindles, shackles and washers; galvanised wire staples ; 
lead-headed nails ; glass cells, etc. ; battery material ; chemicals 
for batteries, etc. (Schedules Nos. 145-153). A deposit of 59, on 
the first £1,000, ar.d of 2195 on the amount above that sum, will be 
required with each tender. Local representation is necessary. 
For copies of the specifications and forms of tender, application 
should be made to the High Commissioner in London for the 
Commonwealth of Australia, 72, Victoria-street, S.W., where 
also preliminary deposits may be paid. Date, June 14. 

MELBoURNE.— Tenders are invited by the municipal authori- 
ties of Melbourne for the supply of & battery of accumulators 
with boosters and switchboards. Sealed tenders, marked ‘“‘ Tender 
for Electricity Works," are to be sent to the Agents to the 
Melbourne Council, Messrs. Mcllwraith, McEacharn & Company, 
Billiter-square Buildings, London, E.C. A deposit of 24% of the 
value of the offer will be required with each tender, to be in- 
creased by the successful tenderer to 594 of the accepted contract 
price. Copies of the specification and drawings may be obtained 
from Messrs. Mellwraith, McEacharn & Company, at the above 
address, on payment of £1 ls., returnable upon receipt of a 
bona fide tender. May 8. 

MELBOURNE.—A report has been received from the office of 
H.M. Trade Commissioner for Australia stating that tenders will 
be received by the Deputy Postmaster-General, Melbourne, for 
the supply of 10,000 telephone protectors (Schedule No. 479). A 
deposit of 5% on the first £1,000, and of 23°, on the amount above 
that sum, will be required with each tender. Local representation 
is necessary. For copies of the specification and form of tender, 
application should be made to the High Commissioner in London 
for the Commonwealth of Australia, 72, Victoria-street, S.W., 
where also preliminary deposits may be paid. Date, May 16. 

MELBOURNE.— Tenders are invited by the  Postmaster- 
General's Department for the supply and installation at Post 
Office, Geelong, of: (a) Twelve sections of a branching multiple 
magneto lamp-signalling switchboard, together with all associ- 
ated apparatus, as per schedule No. 364; or (b) one automatic 
or semi-automatic switchboard, together with all associated 
apparatus and subscribers’ instruments. July 25. 

NAPLES.—The following tenders are invited by the municipal 
authorities of Naples in connection with the provision to that. 
city of electric power from the river Volturno :—({1) For the 
supply and installation of the tubing and accessories required 
for harnessing the water at the rate of 7,000 litres a second, 
and for the fall of 190 metres, at an upset price of 702,900 lire 
(£28,116). (2) For the supply and installation of the machinery 
and apparatus for the hydro-electric power station, the trans- 
mission line, which will be 92 kiloms. (about 57 miles) long, and 
the transformation and reserve station, at an upset price of 
1,000,000 lire (£40,000). The works have to be completed in 
the case of (1) within 18 months from the time of signing tne 
contract, and in the case of (2) within 20 months. The con- 
tractors will be required to work the installations at their own 
expense for one year before the works are finally taken over by 
the municipal authorities. Tenders, in Italian, accompanied by 
a deposit in the case of (1) of 15,000 lire (£600), and in the case 
of (2) of 25,000 lire (£1,000), are to be sent to the “‘ Presidente 
del Consiglio Generale dell Ente Autonomo Volturno,” Naples. 
‘Lenders are also asked for (3) the supply of 600 kiloms. of copper 
conducting wire of 8 mm. diameter. Manufacturers desiring to 
take part in this competition should communicate with the 
** Direzione dell’ Ente Autonomo Volturno," Naples, who after 
two months from April 10 will send invitations to tender to 
those firms whom they Judge suitable. Date (1 and 2), July 9; 
(3), June 10. 


Rio DE JaNEiRO.—With reference to the call for tenders for 
the establishment of telephonic communication between Rio de 
Janeiro and Nao Paulo, the British Acting Consul-CGeneral at 
Rio reports that this competition has been annulled, and that 
the Minister of Public Works has given orders for fresh tenders 
to be invited. 

RvsTcuvk (BULGARTA).—The Ruatchuk municipal authorities 
invite tenders for an electric light and power installation. ‘Tenders 
are to be sent to the " Stadtverwaltung Rustehuk," Rustchuk. 
The upset price is put at 650,000 francs (£26,000), and a deposit 
of 5°,, of this amount will be required to qualify tenders, Date, 
May 24. 

SOUTH AUSTRALIA.—For the Postmaster-General’s Depart- 
ment: Three sections of switchboard, cominon battery, multiple 
and other equipment, to increase capacity from 3,840 to 5,760 
lines. Date: June l4. 

Wanaanur, N.Z.—Tenders are invited by the Wanganui 
Borough Council for the supply and erection of power house 
plant for the Corporation’s tramways. Separate tenders may 
be submitted for engine generating and gas producing plant, 
and battery and booster. Tenders, in scaled envelopes marked 
" Power House Plant Extension Contract," are to be sent to 
the Town Clerk Wanganui Borough Council Offices, St. Hill- 
street, Wanganui. A deposit of £300 is required with each 
tender. ‘Tenderers must give evidence of having successfully 
carried out similar works. Local representation is necessary. 
A copy of the specification may he seen by British contractors 
at the Commercial Intelligence Branch of the Board of ‘Trade, 
73, Basinghall-street, London, E.C. Date, June 12. 


TENDERS ACCEPTED. 


HOME. 


AccRINGTON.—- Electrical plant for Councils Electric Lighting 
Department: e.h.t. main: Messrs. W. T. Glover & Company, 
Ltd., £4,333; year’s supply of cables: Messrs. W. T. Glover 
& Company, Ltd.; h.t. switchgear: ‘The British Thomson- 
Houston Company, Ltd., £428. 

ATHERTON.—Two 250 k.v.a. and two 85 k.v.a. transformers for 
Council's Electricity Department: The British Westinghouse 
Electrical and Manufacturing Company, Ltd.: three switch 
panels : Messrs. Ferranti, Ltd. ; three feed pillars: Messrs. M. 
Boydell & Sons. 

Govan.—One 500 kw. rotary converter for Corporation's 
Electricity Department ; The British Westinghouse Electric and 
Manufacturing Companv, Ltd. 

HERTFORD.— The Count y Council has accepted the tender of 
Messrs. Dick, Kerr & Company. Ltd., to construct a tramway 
from Callow Land to the car station site in London-road, for 
£31,478 9s. 3d. 

L&iTrH. — Battery 250 cells, 1,200 ampere-hour capacity, to- 
gether with Entz booster and switchboard for the Dock Com- 
missioners: The Chloride Electrical Storege Company, Ltd. 

Lryton.—The Urban District Council has accepted the tender 
of Messrs. Bertram Thomas & Company for a 600 kw. traction 
panel, £98 5s.. and lighting panel, £116 103. 

Mor EsEv.— Fire call bells for Urban District Council : Messrs. 
Langston, Jones & Company, £63 6s. 

NoRwiCH.— Battery of accumulators, Council's Electricity 
Department : The Premier Accumulator Company, Ltd., £3,415, 
ten vears' maintenance of same, £205 per annum; battery 
booster, regulator and switchboard : "The L^3cashire Dynamo 
& Motor Company, Ltd., £704; balancer, with switchgear, 
mounted in iron kiosk: Messrs. Crompton & Company, Ltd., 
£155. 

PoPLAn.—Two 250 kw. converters, together with auxiliary 
plant and switchgear complete. for the Borough Council's sub- 
station at Orchard-place: British Westinghouse Company, 
£1,830. 

SALFORD.--The Council has further accepted the following 
tenders for annual supplies to the tramways department :— 
W. T. Henlev's Telegraph Works Company, Ltd. : rubber strip, 
89. 6d. per lb., black tarred tape, 9d. per Ib.: India Rubber, 
Gutta Percha and Telegraph Works Company, Ltd.: plain 
white tape, 2«. per lb. ; Electrical Company, Ltd. : continuous 
current meters, 100, 200 and 300 amp. sizes, schedule of prices ; 
Chamberlain & Hookham, Ltd.: continuous current two-wire 
meters, 1} to 50 amp. sizes (part contract), value of contract, 
£230; Ferranti, Ltd.: continuous current two-wire meters, ]1 
to 50 amp. sizes (part contract), £210, alternating current 
meters, £200; Brush Electrica! Engineering Company, Ltd. : 
carbon filament glow lamps, schedule of prices; L. Andrew 
& Company: mica sheets, 5s. per lb., short rubber gloves, 7s. 
ner pair; North British Rubber Company, Ltd., rubber over- 
shoes, ls. JOjd. per pair. 

SovTHAMPTON.— The Works Committee of the Town Council 
has accepted the tender of McWhirter, Roberts & Company 
for the annual supply of electric lamps to the Department. 

SOUTHEND.— 20 tons of cable for Council's Electricity Depart- 
ment: Callenders Cable and Construction Company, Ltd. 

WarTHAMsTOW.- The Distriet Council. nas accepted the 
follow: g tenders in connection with the electrical undertaking : 
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A. Wright & Company : self-recording pressure gauge; W. T 
Henley's. Telegraph Works, Ltd.: annual supply of cable; 
W. E. Moore & Company: steam winch, £30; British Westing- 
nouse Electric and Manufacturing Company, Ltd. : new cylinder 
for gas engine, £82 104. 


OPENINGS FOR TRADE. 


Plant, Wiring, Fittings, Agcessories, etc. 


Aberfeldy : The Education Committee is proposing to erect 
a new workship, laundry and gymnasium centre. 

Ashby: Plans are under discussion for the construction 
by the Urban District Council and the Leicester County Council 
for a joint isolation hospital. 

Battersea: [t is proposed to construct new baths and. wash- 
houses in Latehmere-road. 

Beckenham : The Urban District Council has secured sanction 
for a loan of £5,000 for wiring and fitting houses. 

Birmingham: New fire station in Moscley-road for the City 
Council. 

Blyth: It is proposed to build a new drill hall. 

Burnley : [t is proposed to spend £9,000 on extensions to 
the Council's electricity works. 

Cardigan: Important. structural alterations are proposed 
with a view to making the meat market available as a publie 
hall. 

Chadderton: A new town hall and principal offices are 
proposed at a cost of £12,000 (approx.). 

Chesterfield: New court-house and police-station, to cost 
£8,000 (approx.). 

Doncaster: New technical school for the Council at a cost 
of £10,000 (approx.). 

Edinburgh: New training college, 
Provincial Committee, to cost £70,000, 
Edinburgh, architect. 

Goole: New hospital for the Council. 
Leeds, architects. 

Halifax: Convalescent home for children and open-air 
school, to cost approximately £12,500 ; new girls’ school, to cost 
£5,000. 

Hammersmith: New fire station for the London County 
Council, to cost £13,000 (approx.). 

Inverness: Science and art school for the Burgh School 
Committee, to cost £8,700 (approx.). 

Jarrow: The Mercantile Dry Dock Company, Ltd., are pro- 
posing the erection of extensive new offices and other buildi 1g3. 

Leeds: Upwards of £22,000 are to be spent on edarging 
and extending the General Infirmary aud constructing. new 
operating theatres. 

Leicester: It is proposed to extend the Council's electric 
light undertaking at a cost of £17,000 (approx.). 

Leigh-on-Sea: New public offices, fire station, ete., are to be 
erected at a cost of £4,000 (approx.). 

Macclesfield: A new club is to be built for the loea! C»a- 
servative Association. 

Manchester: New Free Library and Art Gallery in Picead'T 7 
for the Corporation. 

Manstield: The Board of Management 
hospital at a cost of £10,000, 

Maryport: A new cinematograph theatre is to be erected 
by Messrs. Graves Bros. in Senhouse-street. Architects: Mr. 
Oliver and Dodgshun, Carlisle. 

Mitcham: New school for Crovdoa Rural District Cou ic I. 

Newmarket: King Edward Memorial Town Hall, to cost 
£5,000 (approx.). 

Auneaton: Extensions to generating station for Council's 
clectricitv department. 

Portland: New Council school at Killick's-hill for Dorset 
County Education Committee. 

Rawtenstall : It is proposed to extend the Council's electricity 
undertaking at a cost of £15.000. 

Rochdale: An enlargement of the Museum and Art Gallery 
is proposed, at a cost of £6,500 (approx.). 

Statford : A new Free Library is to be erected by the Council, 
to which Mr. Carnegie has contributed £5,000. 

Stockport : New police station and police court for the Town 
Council. 

Tiverton: New buildings, including a laboratory, are to. be 
erected for the Governors of Blundell's School, at a cost of 
£5,000, 

Westbourne: New Council school for Weet Sussex Education 
Committee, to cost £3,600 (approx.). 

Westminster: It is proposed to erect à new Guildhall at a 
cost of £85,000 (approx.). 

Worthing: A new Sehool of Art is to be built for the West 
Sussex and Chichester Joint. Education. Committee. 

Wrexham: Sanetion is being sought for a load of £53,315 for 
extensions to the Council's electric lighting aadertakins. 


ete.. for Edinburgh 
Mr. A. K. Robertson, 


Messrs. Hill & Sons, 


will enlarge the 
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PUBLICITY SECTION. 


In this Section of “The Electrical Engineer" we give Publicity to New Inventions and Specialities. 


Electricity v. Gas. 


We reproduce here two untouched photographs illus- 
trating the interior.of a church illuminated by gas and 
electricity respectively. There is little doubt that members 
of the electrical profession generally, even allowing for 
the bias in favour of the latter illuminant, will be interested 
in the comparison, and more especially so as the blocks 
have been made from photographs which have not been 


retouched in any way. In fact, the gas photograph has the 
advantage owing to the fact that yaslight printing 
paper has been used, whilst the ordinary chromo paper 
was used in the case of the electrical photograph. The 
beautiful outline of the details of the church interior 
is a testimony to the efficiency of the electric lighting, 


“Tantalum ” Candle Lamps. 


Messrs. Siemens Brothers Dynamo Works, Ltd., inform 
us that they are now placing upon the market a further 
range of “ Tantalum” Candle Lamps. Hitherto these 
lamps have not been supplied in higher voltages than 
60, in 5 and 10 candle-power sizes, but the new types will 
be supplied in 10 and 16 candle-powers for 70 to 120 volt 


circuits. The filaments will, ot course, be of drawn Tantalum 
and the efficiency will be precisely the same as that of the 
ordinary “ Tantalum " lamps at present on the market. 
These lamps will be listed at the price of 2s. 9d. each, and 
it is anticipated that these lamps will be in large demand 
for series burning in candelabra fittings on high voltage 
circuits. The lamps are approximately 5 inches long and 
1£ inches in diameter. 


Adams Igranie Theatre Dimmers. - 


We understand that the Adams Manufacturing Company, 
Ltd., have secured an order for a complete installation of 
their igranic metallic theatre dimmers for one of the largest 
theatres in Russia, situated in St. Petersburg, the contract 
having been handed to them by their agents in that city, 
Messrs. Robert Kolbe & Company. It is gratifying to note 
that this contract was secured in the face of close foreign 
competition. The Adams Company have recently published 
a brochure concerning their metallic dimmers, which very 
clearly deals with the case of the metallic v. the liquid 
dimmer. They will be pleased to send a copy to any of our 
readers on application. 


The General Electric Company, Ltd. 


We have received from the General Electric Company, 
Ltd., of 67, Queen Victoria-street, London, E.C., copies of 
their new Mixed Plant Catalogue, Section P., 12th edition, 
and of the new edition of their Engineering Supplies 
Catalogue. The main object of the former is to enable 
estimates for the most usual electric lighting plants of various 
descriptions to be made out by engineers and others on the 
spot, and it should prove to be a most useful as well as & 
time-saving manual. The equipments illustrated have all 


which was in this case accomplished bv Siemens“ Onewatt ” 


e lamps. Apart from the fact of a better illumination, the 
actual lighting bill is considerably less than with gas, whilst 
it is also anticipated that money will be saved owing 
to the more cleanly light reducing redecoration costs 
and cleaning bills. These advantages, together with the 
fact that the initial cost of high c.p. “ Onewatt " lamps 
is now lower, should encourage electrical contractors to 
make greater efforts in connection with similar installations. 
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been standardised and there is thus no likelihood of delay 
in the execution of orders. In the Engineering Supplies list, 
the main object has been to set out clearly the General 
Electric Company's wide range of small motors and their 
applications and to provide a handy list of spares and 
accessories easy for reference. The'list should fbe'especially 
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useful on the desk of Central Station Engineers and others 
whenever need arises for such spare supplies and enquiries 
come in for particulars of small motors, etc., so that, without 
loss of time, the prices and particulars can be referred to. 
A special feature among the small motors deilt with is the 
'" Electric Mary Ann," an extremely useful and compact 
apparatus, which can with the greatest ease be adapted for 
driving washing machines, knife cleaners, coffee grinders 
and roasters, churns, sausage machines, sewing machines, 
vacuum cleaners, and every variety of domestic appliance. 


** Zed” Fuse Progress. 

A noteworthy tribute to Messrs. Niemens Brothers 
Dynamo Works, Ltd., in respect of their “ Zed ” fuses as a 
perfected means of affording reliable and scientific pro- 
tection of electric lighting and power installation, appears 
in the April issue of the “ Electrical Contractor," the 
official organ of the Electrical Contractors’ Association. It 
takes the form of a letter from Mr. Sydney W. Baynes, of 
the St. Pancras Borough Council, in which he says: ** With 
reference to the enclosed fuse regulation, will you please 
make known to the contractors of the Association the 
following: ' That provided the fuses are protected in a 
similar manner to the “‘ Zed ” fuses with porcelain, and that 
no metal parts charged with current are exposed, we do not 
intend requiring any further protection, that is to say, the 
teak box lined with asbestos will not be asked for.’ Extract 
from Rules : * On and after January 1, 1911, all main fuses 
should be of the enclosed cartridge type built up of porce- 
lain.’ " 

One of the essential features of * Zed " fuses is the com- 

lete enclosure of all live parts, and what is even more 
important, the complete enclosure in a sealed chamber of 
the fusible portion. "This construction gives perfect im- 
munity from fire danger, and there is no doubt that " Zed ” 
fuses fulfil a long-felt want. Some tests recently carried out 
bv the Burma Electric Tramways & Lighting Company, 
Ltd., of Mandalay, also illustrate the reliability of " Zed” 
fuses under severe conditions and their suitability for 
tramway work. A “ Zed” fuse placed in a feeder circuit 
behaved perfectly, whether under a normal overload in 
s.ctual practice, under a gradually increasing load, or under 
a dead short. l 
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Weekly Digest of Electrical 


Patents. 


Specially compiled for the ‘Electrical Engineer." 


Telephone and Telegraph Wire Treatment. 
1657.—1910. ELEKTROCHEMISCHE WERKE, (3.M.B.H., 2-4, 
Frederich Karl Ufer, Berlin. It is found that by adding 
to the molten copper from which the wires are to be made 
a smell quantity of tin (0-5?,) and 0:359, each of calcium 
and molybdenium the tensile strength ard working auali- 
ties of the wire are greatly increased. 


Electric Tramways. 

8862.—1910. D. Samara, Vicenza, Italy. The invention provides 
means for enabling the driver of an electric car of the slot 
conduit type to actuate the conduit covers from the plat- 
form. <A pair of levers pivoted together at an intermediate 
point are so arranged that they may be lowered over the 
opening in the conduit and their lower ends separated ard 
the conduit covers thus moved apart ready for the insertion 
of the collector plough. The levers are operated by a cable 
which is pulled by the driver. 


Electric Condensers. 

11787.—1910. W. Burstyy, 9, Traunsteinerstrasse, Berlin. 
The condenser which is composed of plates of dielectric 
material and alterr.cte sheets of thin metal is assembled 
within a bath of a molten cemer.ting material which does 
not become crystalline after solidification. The coated 
condenser is proof against brushing as ro discharge can 
take place. 

Electric Resistances. 

12428.—1910. C. Cuipman & Company, Lro., Victoria Works, 
Gateshead-on-Tyne. This is an improved resistance of the 
perforated strip type and consists of a strip punched with 
holes at equal distances, and corrugated in the direction 
of its le-gth. The strip is bent to bring all the holes into 
alignment and thus produces a resistance unit having 
stable loop like portions arranged alternately at opposite 
sides of a binding rod. 


Synchronising Alternating Current Generators. 
13336.—1910. Werston ELECTRICAL INSTRUMENT COMPANY, 
Waverley Park, Newark, New Jersey, U.S.A. This method 
for ascertaining when two alternating current. generators 
are running in proper relation to be connected in parallel 
consists in utilising the difference in frequencies of the two 
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machines to produce an occular effect of an object rotating 
in one direction or another according to which machine is 
highest in frequency. A glowing light is shown when the 
machincs reach the same frequency. 


Electric Furnace. 

15164..—1910. J. THomson, 253, Broadway, Postal Telegraph 
Building, New York, U.S.A. The resister of the furnace 
consists of a number of members arranged to interlock with 
each other so that the resister is self sustaining and able 
to lend itself readily for application in various types of 
revoluble or oscillatory furnaces. A further improvement 
(15165.—1910) consists in providing the members with 
grooves and slots to permit of the free escape of heat, and 
a movable terminal to compensate for expansion and 
contraction of the elements. 


Electrie Accumulator Boxes. 

15425.—-1910. G. PRITCHETT, 58, Victoria-street, London, S.W. 
The box has a specially thick plate so placed that a deep 
space is left between its upper surface and the upper edge 
of the box. The terminals of the electrodes pass through 
the plate. The depth of the space between the plate and 
the top of the box prevents any electrolyte that might 
escape through the plate from splashing over the edge of 
the box so that a lid, which is often cumbersome, can be 
dispensed with. 

Control of Alternating Current Induction Motors. 


23058.—1910. M. Muncn, 4, Fererez Jozsej-Rakpart, 27, 
Budapest. This alternating current motor is regulated by 
a commutator machine excited partly by a frequency con- 
verter and partly by a transformer interposed between the 
commutator brushes and the exciting windings of the 
commutator machine. The terminals of the exciting wind- 
ing are connected to the frequency converter only when 
speeds near synchronism are reached by the motor to be 
regulated. 


Plug and Socket Connection. 


847.—1911. A.P., G.C., and P. A. LUNDBERG, Pioneer Electrical 
Works, 477-87 Liverpool-road, Islington. The split pins 
of the plug are insulated from the carrying disc by bush- 
ings and washers made of insulating material impervious 
to atmospheric influence and moisture. 

Electrical Conductors. 

13672.—1910. Sremens Bros. Company, Westminster, S.W. 
A sheet of paper is placed between the outer metal sheathing 
and the insulation to prevent the two adhering. 
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TRAFFIC RETURNS .AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 
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(2) Members of Electric Lighting & Tramway 
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HE TECHNICAL PROBLEMS section 
of the ELECTRICAL ENGINEER, first 
introduced as long ago as 1897, has long been one 
of the most popular and useful features of this 
journal. Dealing as it does from week to week 
with actual problems arising in the course of practical 
work, the solutions of which, do not as a rule, 
appear in any text book, and can only be reached 
in the light of actual experience, the feature is one 
which, by the constant testimony of our readers, has 
proved of great and continually growing va'ue to 
Electrical Engineers, as well as to the Engineering 
Students for whose benefit it was originally 
instituted. 


With the desire of making this section of still 
greater value, and in response to the suggestions of a 
very large body of our readers, we have made arrange- 
ments for a further development of this feature, and 
in the issue for 


Friday, May 19th, 


shall begin the publication in addition to the usual 
Questions and Answers of a series of articles on 


Alternating Current Calculations, 


specially written for our columns by one of the best 
known of contemporary electrical engineers. 


This series will be followed by others, of the 
scope and nature of which announcement will be 
made in due course. 


It should ,be noted, that this series of articles 
will be SUPPLEMENTARY to Technical Pro- 
blems, which, so far from being curtailed, will be 
materially extended as occasion offers. 


Intending new subscribers should send in their 
names at once to the Publishers, 149, Fieet-street, 
London, E.C. 


NOTES. 


O-DAY’s issue of the ELECTRICAL ENGINEER contains 
a number of special illustrated articles of exceptional 
interest and importance. The elcctrification of the suburban 
system of the Brighton and South Coast Railway—and 
especially of that section which is to be opened for to-day’s 
Royal function at the Crystal. Palace—is described in 
detail from information supplied by the Company’s Con- 
sulting Engineer, Mr. Philip Dawson; special interviews 
with Mr. Horace Field Parshall, the Chairman, and Mr. 
E. P. Grove, the Chief. Engineer, give a comprehensive 
account. of the new developments in contemplation on the 
Central London Railway: while our Technical Problems 
Section is occupied with a discussion of the important 
question of automatic electric signalling on railways. 
Another illustrated article deals with the electrical side of 
the great Scottish Exhibition which has just been opened 
in Glasgow. 


HE returns of our foreign trade in April show a 
falling-off in imports to the value of £7,705,244 
and a decrease in re-exports amounting to £2,369,843 ; 
while exports improved to the extent of £400,241 only. 
Owing to the Easter Holidays falling in April this year 
there were three fewer working days in the month than 
was the case in the corresponding month of last year, 
but this hardly suffices to account for so large a decline, 
though it undoubtedly puts a better complexion on the 
figures than thev would otherwise bear. The fall in imports 
for the month is equivalent to almost thirteen per cent., 
and in re-exports to eleven and a half per cent., while 
the rise in exports is only a fraction over one per cent. 
On the first four months of the year, however, imports 
show an increase of nearly two per cent. over the figures 
for the first four months of 1910, while exports improved 
by over ten per cent. On the other hand, the re-exports 
for the four months show a fall of nearly three and a half 
per cent. as compared with the first four months of last 
vear. So far as the electrical trade is concerned, there 
has been a decline in exports for the four months amounting 
to £415,399, as compared with the total for the first four 
months of last. vear. 


In connection with these figures we may venture to 
quote an illuminating passage from a report just issued 
by the British Consul in Italv. ' The Germans,” he writes, 
"continue to hold all the trade they have captured, 
which was formerly in British hands, chiefly in machinery, 
electrical appliances, iron industry, crockery, etc. For 
Instance, iron gas tubes, which until a short time ago 
were supplied by the United Kingdoin, now all come 
from Germany, although there are also factories in Italy ; 
but the produce of the latter is considered inferior by 
local merchants. No efforts appear to be made by British 
manufacturers to recapture the trade by sending out 
practical persons to inquire about German prices and 
to study the means of adapting themselves, if possible, 
to the wavs and customs of the country.” British manu- 
facturers are, we know, a little sensitive at times to these 
Consular comments. We have a letter before us at the 
present moment in which the head of a large electrical 
firm in the north of England, writing on the subject of 
our inquiry into, the, present condition (and prospects of the 
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electrical industry, frankly expresses his scepticism as 
to the value of these criticisms. ‘‘ Our Consuls abroad," 
he says, “ are very apt to be led astray by too superficial 
an inquiry into questions affecting British trade. In our 
own case, acting on one such report, we spent a matter 
of £200 in sending a special representative to a Continental 
city, only to find, on full investigation, that it was quite 
useless attempting to find a market there for anything 
but the cheap rubbish dumped in by German firms. They 
simply refused to pay the price asked for good materials 
and trustworthy construction, though for the sake of 
getting the trade we were prepared to quote at a rate 
which, all charges paid, would barely have left us a margin 
of five per cent. We came to the conclusion that the game 
was not worth the candle." The communication from 
which this extract is made will in due course be printed 
in full in the series of articles referred to, but we quote 
this particular passage here in connection with the extract 
from the Consular report in order to show that there 
may in certain cases be valid ground for objecting to 
some of the Consular criticisms which from time to time 
find their way into the technical press. 


k is scarcely surprising to learn, on the authority of 

Mr..Thomas Burt, M.P., that at the recent conferences 
of the miners with the coalowners on the subject of the new 
Mines Bill there was “ great and irreconcilable divergence 
of opinion" with regard to the use of electricity. The 
miners' representatives were, as we have more than once 
indicated would be the case, solidly in favour of banishing 
electricity from all mines, whether gaseous or not, and 
the difference of opinion was so strongly emphasised at 
the conferences referred to that in Mr. Burt's view no 
discussion, however prolonged, is likely to produce an 
agreement. No appeals to reason or logic will, it seems, 
shake or weaken the determination of the miners to have 
nothing whatever to do with this source of energy. Thein- 
evitable restriction of output which would follow theabolition 
. of electricity would, in their view, mean a considerable 
increase in wages owing to the higher price of coal; and 
it is quite needless to say that the enormous sacrifice of 
capital which would be involved is a matter which does 
not in the slightest degree appeal to them. If their attitude 
were based on humanitarian grounds it could be at least 
understood, but since the fatal accidents for which the 
use of electricity in mines has been responsible only con- 
stitute one and a half per cent. of the total, it is clear 
that no such grounds exist. There is scarcely a mine 
in the kingdom to-day in which electricity is not applied 
to mechanical operations, and yet the number of accidents 
arising through its use 1s practically negligible. The demand 
for its abolition, therefore, is wholly unjustifiable, and is 
based on nothing more tangible than blind, unreasoning 
prejudice. But unless & vigorous defence is made, there 
i8 very grave reason to fear that the demand will be conceded. 


OMETHING 1n the nature of a romance of telegraphy 
is recorded in the Paris newspapers of the past 
week. For rather more than thirty years the underground 
cables which were supposed to link provincial France with 
its capital have not been in working order, and upwards 
of ten years ago the engineers of the French Department 
of Posts and Telegraphs, after an exhaustive inquiry, re- 
commended the complete abandonment of the system. 
There suddenly swam into the horizon a humble telegraph 
clerk bearing the name of Queinnec, who, greatly daring, 
declared he could put things right. The engineers laughed 
at him, but his immediate chief, who was something of a 
judge of men, told him to go ahead. To the amazement 
of the whole Department, section after section of these 
forty million francs worth of underground cables was 
quickly restored to efficiency by M. Queinnec, until in a 
few months the entire network was in perfect working 
order after being useless for a generation. 
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Promoted to the post of district inspector, M. Queinnec 
turned his attention to another series of underground 
cables, part of an ambitious scheme for encircling Paris, 
the very existence of which had apparently been forgotten 
since its abandonment in 1891. Again the Departmental 
engineers laughed, notwithstanding the young tele- 
graphist’s success with regard to the provincial wires 
running into the capital, but as the floods had wrecked 
most of the overhead wires round Paris, M. Queinnec was 
told, though with some dubiety, that “ he might see if he 
could do anything." This system, too, was soon in perfect 
working order and M. Queinnec was decorated for his 
services. He has now been appointed Chief Inspector of 
Telegraphs and has thus become at a bound head of the 
entire Engineering Department with the exception of the 
Engineer-in-Chief, and has been given full control of all 
the underground and submarine cables of France, and is 
now settling his plans for the restoration of the abandoned 
cable to the Eastern frontier, originally laid down for 
strategic purposes, but ultimately abandoned as unwork- 
able. 


N another column of to-day’s issue Mr. Herbert Laws 
Webb replies to the points raised by our correspondent 
“ W. H. M." on the subject of the proposed Telephone 
Authority. As we have ourselves cordially supported the 
proposal, after a very careful investigation of the facts, 
it is perhaps a little difficult to take an unprejudiced view 
of the matter; but looking at it with as much detachment 
as is possible, we think our readers will agree that Mr. 
Webb has fairly and squarely answered the questions put 
by “ W. H. M." Mr. Webb, it will be noticed, comments 
upon the course adopted by our correspondent in 
appending initials instead of a name to his inquiries. We 
venture to express the hope that our correspondent will 
take this hint to heart. 


CABLE from the Constantinople correspondent of 

the “ Times" announces that the contract for the 
establishment of a telephone system for that city was 
signed on Saturday last by Djavid Bey, on behalf of the 
Turkish. Government, and. by Mr. Webb, and that Mr. 
Webb is on his way back to London to organise the new 
company and to appoint engineers to carry out the pre- 
liminary work in connection with the installation. 


que cable agreement between the Western Union of 

America, the Anglo-American and the Direct United 
States companies is now an accomplished fact, and it remains 
to be seen whether the criticisms which have been published 
concerning the merger will or will not be justified. 
Logically speaking, the combine should be a good thing 
for the public service because the day wires of the three 
companies will be in fairly full employment, and there 
will thus not only be a more efficient urgent service but 
the slack period will be available for deferred messages 
at a rate much lower than that chargeable in business 
hours; and by this the publie should certainly benefit. 
The effect of the agreement is that the two British com- 
panies, the Anglo-American and the Direct United States, 
pass under American control and will, with the Western 
Union, work almost exclusively with the American 
Telegraph and Telephone Company, which possesses 
about thirteen milhon miles of wires and between three 
and four million miles of trunk lines in the United States, 
and does a combined business of £40,000,000 a year. 
Mr. Theodore N. Vail, the president of that company 
and of the Western Union, says that the main purpose 
of the agreement is to make provision for a steady and 
uninterrupted communication between Great Britain 
and America, and between the land telegraph svstems of 
the two Continents. The ownership of the Anglo-American 
Telegraph Company is not affected by the arrangement 
in any way, and that company remains as thoroughly 
British in character and organisation as at the present 
time, while the interests of the public are safeguarded 
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by the conditions which the British Post Office are making 
a part of its assent to the landing rights of the trans-Atlantic 
cables which land on British soil. These conditions provide 
that the Postmaster-General shall practically have control 
of the rates to be charged by the coinpany, with a view to 
assuring their reasonableness. 


HERE are some finely suggestive passages in the 
address on energy which was delivered by Sir 
William Preece at the March meeting of the South African 
Institute of Electrical Engineers. He was dealing with 
the value of theory in enabling the brain to guide the 
hand and thus hasten progress, and he urged that, useful 
as the electron is to assist mathematical development, it 
has by no means been generally accepted as a proof that 
electricity is a form of matter. Thomson’s corpuscle 
unquestionably exists as the smallest particle of matter, 
and in all the experiments reported it has appeared to 
possess the smallest known measurable charge of negative 
electricity. But there may be, and probably are, other 
corpuscles not only uncharged but charged positively. 
The corpuscle may be even a particle of the «ther, and 
it is certainly matter in motion. But he could conceive, 
he said, the corpuscles as the smallest particles of matter 
rotating or revolving in one direction which we can call 
positive, and in the other direction, which we can call 
negative, and it was not, therefore, necessary to assume 
the electron to be an atom of electricity or that electricity is 
material. Then comes the passage to which we have 
referred. Assume, he says, that a molecule of water— 
H;0—is a celestial system and a current passes. “ The 
centripetal and centrifugal forces may be electric, thermic 
luminous, chemical or mechanical. They act in the same 
way and they account for electrolytic decomposition, 
chemical and thermal dissociation, and photographic 
effects. They may be applied to the marvellous operations 


that take place on your amalgamating copper plates, in. 


vour cyanide vats, and in the zinc boxes. Take the case 
of a solution of sodium cyanide and gold, where the atoms 
of the one revolve about the atoms of the other in a closed 
orbit. Let the errant atom of Zn wander into the system. 
It has a much more attractive influence upon the Na Cy 
and probably a repellant influence on the Au. The sodium 
cyanide prefers to rotate with the zinc, and the rejected 
gold settles down and is collected by filtration. How 
can we resist concluding that electricity is not only a mode 
of motion but a form of energy since ions must necessarily 
be electrified particles of matter ?” 


R. WILLIS RODNEY WHITNEY, President of 
the American Electrochemical Society, director 

of the General Electric Company’s research laboratory, 
one of the most distinguished of American chemists, 
made at a recent meeting of the Electrochemical Society 
in New York an eloquent plea on behalf of the Idealist 
in Science. Every worker in no matter what field of research 
should now and again, he urged, pause to ask himself 
whether he was working in the best and biggest way, or 
was merely a small machine, working with the hands only 
instead of with the brain and the imagination, using a 
stock of knowledge and certain trained habits merely as a 
means of livelihood, instead of utilising all knowledge, 
training and talents to their ideal efficiency. There is 
something within all of us which calls for a continually 
widening horizon and that something is Dr. Whitnev's 
idealism, or, as he calls in a happy adaptation, the 
" eatalvser." The man who is solely trained to observe 
and record may contribute enormously to the particular 
science which engages his attention without doing very 
much to advance it. That is where Dr. Whitney’s mental 
catalysis comes in; first the vision of the thing that might 
be, then the theory, next the experiment, and finally the 
accomplishment. Dr. Whitney would even go so far as 
to teach idealism, as well as encourage it, and he declared 
that in his view modern methods of teaching science 
tend towards the destruction of such idealism as might 
otherwise be productive of far-reaching results. It is 
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probably within every science teacher's experience that 
many students lose enthusiasm with the growth of know- 
ledge, whereas enthusiasm and optimism should grow 
greater with added powers. It is the idealism which is 
lacking, or, as Sir William. Preece would say, theory is 
not being given its fair chance—the faculty of seeing 
beyond and over the mere phvsical dimensions of things. 


It is rather curious to note in this connection that at 
the recent conference in London on Imperial] Education, 
Mr. J. H. Reynolds, president of the Municipal School 
of Technology at Manchester, dealt in very effective 
terms with the negative side of the plea which, at roughly 
the same time, Dr. Whitney was making three thousand 
miles away. Our great trouble in this country, in Principal 
Reynolds's view, is our lack of appreciation of the value 
of scientific knowledge and investigation in its application 
to the manufacturing industry—-first by the employers 
and directors of (industry, and second, from the 
immediate managers, whose indifference often amounted 
to serious hostility. ' I am sure," he said, " I speak the 
mind of the best men of our nation, who in no alarmist 
spirit, but in cool, calm judgment, declare that her doom 
is surely set, unless with the courage that has hitherto 
never failed us we rise up and provide for our people 
the means of the highest education, alike in their best 
interests as human beings, and as needful for the main- 
tenance and development of her trade and industry." 
WE referred recently in this column to the paper 

which was read at Leeds by Mr. Woodhouse, in 
which the Engineer to the Yorkshire Electric Power Com- | 
pany showed that, given proper facilities for transmission, 
there is no reason why every cottager in the country should 
not enjoy the benefits of electric light. Mr. Woodhouse 
instanced a number of cases in which the Power Company’s 
supply had been used for cottage lighting, an inclusive 
charge per week being made for current and lamps, with 
no restrictions as to the hours of supply. In one such 
case a group of 14 cottages is supplied, each cottage being 
lighted by two 60-watt lamps and two 120-watt lamps. 
The annual consumption of current per cottage is 160 
units. The current consumption is very large on account 
of the use of carbon lamps. The same illumination from 
metal lamps would reduce the consumption to 54 units 
per annum, or 18s. per annum at £d. per unit. In another 
case a group of 12 cottages are lighted each by three 
16 c.p. tantalum lamps at an annual cost of 15s. 1d. Six 
other cottages each lighted with four 60-watt lamps, use 
an average of 78 units per annum, costing 6d. a week at 
a price of 4d. per unit. 

This, of course, is in Yorkshire, where the Power Company 
has some ninety miles of wire in operation, but similar 
advantages are enjoyed by the tenants of a number of 
working-class houses in Watford as a result of the trans- 
migration of factories from London and elsewhere to the 
outskirts of that town. Siemens’ slot meters (says “ Elec- 
trical Industries," from which we glean this information) 
are used throughout, and are reported to give not the 
slightest trouble. The results, it is stated, have been “ so 
satisfactory to landlord, tenant and supply station that 
electric light 1s in a fair wav to become a standard thing ” 
in the working-class property of the neighbourhood. The 
wiring of existing houses is naturally a good deal of a stum- 
bling block, but, as our contemporary points out, 
that difficulty is not very serious in the case of houses that 
are being built, as ‘an intelligent landlord or builder can 
easily be brought to appreciate the fact that the difference 
between the expense of gas piping and of electric wiring 1s 
soon covered by the longer life of wallpapers and ceilings. 
When small houses are wired simultaneously, the cost 
works out at a very moderate figure per point.” Moreover, 
a house fitted for electric light lets more readily than one 
fitted for gas light, and, in fact, where two identical houses 
were to let, one wired-and the other piped, the wired 
house was/the first; to. be: taken. 
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Brighton & South Coast Electrification. 


The Extension to the Crystal Palace. 


With the taking over of the tramways by the London 
County Council and the electrification thereof, the Brighton 
Railway Company began to feel the very serious competi- 
tion due to them, and in 1903, having obtained Parlia- 
mentary powers, instructed their Consulting Electrical 
Engineer, Mr. Philip Dawson, M.Inst.C.E, M.LE.E,, 
M.LM.E., etc., to report on the whole question of the 
electrification of their railways. 

As a result of this report, Mr. Dawson was instructed 
to prepare specifications and call for tenders, which were 
issued in 1905, and after careful consideration the contract 
was awarded, early in 1906, to the Allgemeine Elektricitats 
Gesellschaft, of Berlin, whose tender was considered by the 
Railway Company to be the most favourable from all 
points of view. 

The contract let was for what is known as the South 
London line which connects the two termini of London 
Bridge and Victoria, and passes through East Brixton, 
Denmark Hill and Peckham Rye. 
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Experimental trains were run on the South London line 
early in 1909, the full electric service being taken up in 
December of the same year. 

The length of the route is 8:7 miles, and this is equivalent 
to 203 miles of electrified single line. The average distance 
between stations is 4,590 ft., whilst the shortest distance 
between any two stations is 1,386 ft. The route is very 
parallel and torturous. 

But notwithstanding the difficulties, the journey (in- 
cluding twenty-second stops at each station) is easily accom- 
plished in 24 minutes. Five platforms are electrically 
equipped.at Victoria, whilst there are six platforms equipped 
at London Bridge. 

The suecess of the first experiment has been so great 
that in May of last year the Directors decided to extend 
the electrification, the new sections being those portions 
between Peckham Rye and West. Norwood, Victoria, West 
Norwood, the Crystal Palace and Selhurst. Thus bringing 
up the total amount of single track electrified to 62 miles. 

The rolling stock on the South London line consists of 
16 motor coaches, each equipped with four motors, which 
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Ar VICTORIA STATION. 


The decision as to what system to adopt was not arrived | 


at until after the most careful examination and considera- 


problems involved in the electrification of the Brighton 
Railway. One of the important points which could not be 
overlooked was that the very heavy traffic already existing 
between London Bridge and Brighton rendered it likely 
that if electrification proved a success on the suburban 
system it might afterwards have to be extended as far as 
Brighton. 

It was for this reason that the single-phase system was 
adopted, and results have fully justified the installation 
of this system. 


In laying out the scheme for the first electrification the | 


fact was carefully considered that the success of this portion 
of the line would lead to the electrification of the whole 
suburban system. With this end in view the plans were 
so drawn up that the first portion to be electrified should 
form an integral part of the whole electrification if, and 
when completed. 


will give an output of 115 h.p. for one hour, and 57 h.p. 


continuously with a temperature rise of any part exceeding 
tion of all that had been done hitherto and of the special - 


75 degrees cent. 

In the middle of the day the trains are made up of two 
coaches, one motor and one trailer, whilst in the morning 
and the evening, two such trains are run coupled together. 

The rolling stock for the extensions consists of 30 motor 
coaches, each equipped with four motors capable of giving 
175 h.p. for one hour, and 100 h.p. continuously during 
the hours of lighter traffic. One of these motor coaches will 
deal with two trailer coaches, thus making up a three-car 
train, whilst in the morning and afternoon six-car trains 


| will be run. 


Side doors in the compartments have been used for all 
the stock, as the end door type would not have enabled the 
carriages to be sufficiently quickly filled and emptied at 
the termini, and the experience of this form of stock has 
been entirely satisfactory. 

Electric energy for running the trains is purchased from 


| the London Electric Supply Corporation station at Deptford, 
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TRAIN NEARING WANDSWORTH ROAD. 


and is delivered to the Railway Company at two points, 
namely, at Queen'sroad and Peckham Rye Junction, 
where the current is metered and paid for. 

In consequence of the Board of Trade limiting the drop 
in potential in the return circuit, series booster transformers 
are located at various points along the line and are ccn- 
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nected by boostered cables to the distributing cabin at 
Peckham Rye. 

Besides this, a so-called distributing cable is run the 
whole length of the electrified line, the inner being in 
parallel with the overhead conductors and connected to 
| them at each switch cabin, whilst the outer is bonded to 


UNDER Low BRIDGE. 
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the rails. Besides these cables there are a series of telephone 
wires run along the line connecting the various switch 
cabins. 

Great care has been devoted to the design of overhead 
construction and the results of 18 months' practical working 
have been entirely satisfactory. 

The construction adopted is of the double catenary 
type, the contact wire being separated from these every 
ten feet. The contact wire itself is of copper, round in 
section but with two sharp grooves on either side, to which 


As already stated, there are four motors to each motor- 
coach, and the controller connections are clearly shown 
in the accompanying diagram. 

None of the high tension circuits are accessible when 
alive. The bow collectors are of very special design as 
they have to operate at varying heights, there being a 
difference of six feet between the highest and lowest working 
position. The boosters are supplied with aluminium 
strips with a deep groove filled with grease, and have 
given excellent results. All the wear is practically taken 
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THE- APPROACH TO LONDON BRIDGE. 


the clips supporting the wire are fixed. The whole insulation 
is of porcelain and a special form of insulator has been 
used which has given every satisfaction. The choice of 
this particular size and type of insulator was the result of a 
large number of carefully conducted and practical tests, 
extending over nearly twelve months. 

No tightening device is used for the conductor wires 
and experience has shown that at any rate in the case 
of the English climate such devices are entirely unnecessary. 


PeECKHAM Rye Repair SHOPS. | 


by these, but the wear on the copper contact lines, after 
nearly 18 months’ running being inappreciable. 

For the South London line car sheds and repair shops 
were erected near Peckham Rye, and it is here that electric 
trains are inspected and that overhauling and maintenance 
is carried out. The shop is supplied with electric cranes 
and capstans, which greatly facilitate operations. 

Fears have been'expressed in the past that any over- 
head line will greatly interfere with the sight of signals, 
but experience has not shown this to be the case. 

The normal line pressure on the contact wire is 6,700 
volts, and the periodicity 25 cycles per second. The energy 
consumption has been most satisfactory and compares 
more than favourably with what has been done on other 
continuous current lines. | 

The acceleration obtained is also satisfactory, being 
equal to that obtained on most of the continuous current 
railways in Great Britain. The average acceleration 
from 0 to 30 miles an hour is at the rate of one mile per hour 
per second. The energy consumption per ton mile, in which 
nothing is included for weight of passengers, and with no 
mileage allowed for empty running or shunting and including 
all the energv used for the repair shops and all the leakages 
from all sources metered, for the first eight months of 
1910 at Queen’s-road, where the current is paid for by 
the Brighton Company to 75:4 watt hours per ton miles. 
Thus, notwithstanding the fact that all trains are stopping 
trains, and that therefore the line works under unfavourable 
conditions when compared with other railways having a 
certain number of non-stopping fast trains. 

The total weight of a four-car train empty is 150 tons, 
and of this the electrical equipment, including all cables 
for hghting, lighting fixtures, motor compressor, and all 
electric year, boosters, etc., amount to 18 tons in the case 
of the South London line. In the case of the new Crystal 
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Palace extensions the weight of a three-car train is 102 
tons, and the weight of the same equipments on the same 
basis as above is 19 tons. The energy consumption on the 
train during trial running on the South London line was 
63:1 watt hours per ton mile, measured on the train. 

In consequence of the adoption of the single-phase 
system the transmission losses between the distributing 
room at Peckham Rye and the trains have been kept very 
low. Al! the losses from the distributing room where the 


current is paid for up to the trains being about 3%. 


CARRIAGE Lirrina DEVICE. 


The results obtained on the Brighton Railway have 
fully justified the claim that the single-phase system is 
cheaper to instal and cheaper to work than the continuous 
current system, and it possesses additional advantages that 
it is entirely suitable to be extended as far as may be thought 
necessary by the railway company. It is interesting to note 
that the most eminent railway authorities of the Prussian, 
Bavarian, Baden, Austrian, Swiss and Swedish State 
Railways have unanimously declared in favour of the 
single-phase system as the only suitable for main line 


Motor BOGIE. 


railway electrification, whether for 
urban, or long distance work. 

As regards maintenance, 18 months’ experience shows 
that there is no reason to expect this to be any greater 
with single-phase than with continuous current, and that 
notwithstanding the fact that the average distance run 
during the first 12 months by every one of the motor 
coaches owned, including all spares, was over 58,000 miles. 

As regards financial results they have been equally 
satisfactory ; the railway company lost, on the South 


suburban, inter- 
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VIEW SHOWING Bows LOWERED. 


London line alone, in a very few years, in consequence 
of tramway competition—over 5,000,000 passengers. 

Although very little alteration was made to the fares, 
the whole of the traffic was practically got back within 
the first twelve months, and the numbers are increasing 
daily. 

The whole of the work was designed and carried out 
under the supervision of the company’s consulting electrical 
engineer. 

The contractors for the whole equipment of the South 
London electrification, excluding coaches, was the Allge- 
meine Klektricitats Gesellschaft, of Berlin, the coaches 
being constructed by the Metropolitan Amalgamated 
Carnage & Wagon Company’s works at Saltley, Birming- 
ham. The sub-contractors for the whole of the overhead line 
work, including feeders, switch cabins, etc., were Messrs. 
R. W. Blackwell & Company, Ltd., who, in their turn, 
sub-contracted with the British Thomson-Houston Com- 
pony for switchgear, and with Messrs. Siemens Bros. and 
Messrs. Johnson & Phillips for the cables required. 

The cranes and capstans were supplied by Messrs. 
Stothart and Pitt. The contractors for the extension, 
now nearing completion, are Messrs. the Allgemeine 
Elektricitats Gesellschaft, of Berlin, and for the electrical 
equipment of the trains the Metropolitan Amalgamated 
Carriage and Wagon Company, for the motor coaches 
and part of the trailing stock (the remaining part of the 


FLoonR or CAR REVERSED-SHOWING WIRING. 
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trailing stock being constructed by the Brighton Company, 
at their own works at Lancing), and Messrs. R. W. Blackwell 
for the overhead work, feeders and distributing systein. 
The repair shops and carriage sheds at Peckham Rye, as 
well as the switch cabin buildings and the new carriage 
sheds for electrical stock at Norwood Junction, were 
designed and carried out under the supervision of Mr. 


Charles F. Morgan, the chief engineer of the Brighton 
Company. 
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DIAGRAM OF ELECTRIFIED SUBURBAN SYSTEM. 


The Board of Trade inspection of the Crystal Palace 
extension has already taken place, and if the Board's 
approval is received in time (and of this there is little 
doubt) the electric service to the Crvstal Palace will be 
started on or before the 12th of this month, in time for 
the Festival of Empire. The work constitutes quite a 
record, as 464 miles of single track were equipped, and 
30 trains built in nine months from the date of order. 


GERMAN COMPANY NOTES. 


In view of the fact that so many German electrical 
undertakings are paying dividends as high as 10 or 159; 
it is not surprising that new companies are being started. 
One of. these is the Elektrizitats- Werk Rheinhessen, A.G., 
Worms. The capital is three million marks, and the object 
of the undertaking is to supply the whole province of 
Rheinhessen with current for all purposes. 

The Kraftubertragungswerk, Rheinfelden, reports a 
falling off in the kw. hours produced from 108,326,168 in 
1909 to 107,649,745 in 1910. This small difference has 
nothing to do with commercial conditions, and is attribut- 
able solely to the abnormal high level of the Rhine, whereby 
the head of water has been danhed. Nevertheless, the 
net profit has only decreased by about 2,000 marks, from 
776,476 to 774,238. Of this sum 680,000 marks are devoted 
to paying a dividend of 8*4, on the six million marks of the 
old shares, and 5%, on the four millions lately issued. The 
carry over is 33.087 marks. 


The Fabrik isolerter Drahte vorm €. J. Vogel A.G., 
Berlin, has raised. its capital to 350,000 marks in order 
to purchase 1,230,000 marks of sharesin the Ariadne Fabrik 
isolierter Drahte G.m.b.H. Eight hundred thousand marks 
of the new capital are underwritten by Dr. Aron, of the 
Ariadne, who has joined the board of the Vogel concern. 
The remaining 1,850,000 marks have been underwritten 
by a syndicate headed by the Commerz und Diskonto 


Bank. 


FOR ELECTROTECHNICAL 
PURPOSES. 


By Wilhelm Beck.* 


PORCELAIN 


The author first discusses the qualities which porcelain 
for electrotechnical purposes (and more especially for high- 
tension work) should possess in order to give satisfactory 
results under the various conditions of practice. He states 
that transparency, resistance to temperature conditions and 
insulating resistance are among the essentials which go to 
constitute a good material. The temperature at whic + the 
constituents are fused must be very high so as to secure 
the formation of crystals in the finished material. Hard 
porcelain of this kind. possesses great mechanical strength ; 
its compressive strength is as high as 5,000 kg. per sq. em. 
while its tensile strength lies between 1,300 and 2.000 
kg. per sq. ein. The hardness number of the glazed material 
is very considerable, and the diamond point can only pro- 
duce an appreciahle impression when heavily loaded, 

It is in the hardness of the glazing that lies the technical 
value of hard porcelain as an insulator, and especially is 
this the case with cups exposed to much wind and rain. 
The thermal conductivity 1s also low, and the glazing offers 
great resistance to atmospheric and chemical influences. 
The disruptive strength, however, is of paramount un- 
portance and depends, in the first instance, on the com- 
position of the material. The shape of the insulator should 
also receive careful attention, and the qualities enumerated 
must be harmoniously blended with the type with a view 
to the production of goods which will satisfv all the demands 
of lugh and low-tension practice. The author quotes in 
this connection the points set forth bv Dr. Benischke. 
which it may be interesting to reproduce here. They are : 
(1) the voltage at which sparking and arcing is produced 
between binding groove and supports in rainy weather ; 
(2) disruptive strength between support and binding 
groove ; (2) mechanical resistance of the normally mounted 
insulator to lateral stress acting on the binding groove ; 
(4) mechanical resistance to impact ; (5) thickness of the 
material; (6) height and width ; (7) weight in comparison 
with thickness of material, he ight and w idth ; (8) condition 
of glazing. 

Regarding shape, the frst consideration is to avoid 
marginal discharges. The insulators must be constructed 
in such manner that the edge of the outer jacket from 
which the rain drops must not only be at a suitable distance 
from the support or bracket, but the jacket situated 
between this edge and the support must be such as to pre- 
vent sparking over even in heavy rain accompanied by 
thick fog. A further protection against marginal discharges 
is afforded in some high-tension tvpes by using a straight 
iron support surrounded by a solid porcelain cone. The 
lower, broad surface of this cone rests on the bracket. so 
that when the wire is stretched the bolt is never submitted 
toa bending strain. This tvpe of support has the advantage 
that it eliminates any sparking over from the edge of the 
insulator to the support. 

After a consideration of the above points, the author 
then proceeds to a somewhat lengthy description of typical 
insulators, mostly of the delta pattern or variations of 
this. He makes special mention of their mechanical 
strength (particularly compressive strength) and impunity 
to wet and frostv weather conditions. 

In conclusion, one or two tvpes of suspended insulators. 
both simple and compound, receive attention, and especially 
those of the Rosenthal Porcelain. Works. 


E. N. Hopasovw. 


ELECTRICAL PROGRESS AT HOME AND 
ABROAD. 


Owing to cxseplional. pressure on our space we are com- 
pelled to hold over our usual Weekly Review of Electrical 
Proqress at Home and Abroad, 


* Abstracted from ' ble TR hnik und veer binenbau? 
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The Institution of Electrical Engineers. 


THE DRIVING OF WINDING ENGINES 
INDUCTION MOTORS. 


By H. J. S. Heather, M.I.E.E. 


At yesterday's meeting of the Institution of Electrical 
Engineers, at Victoria Embankment, Mr. H. J. S. Heather, 
Member, read a paper on the Driving of Winding Engines 
by Induction Motors. 

The author, in the course of his paper, observed that for 
hoisting and winding work on a polyphase system of 
electric supply the direct application of the driving power 
of the induction motor has not hitherto been so general as 
its indirect application through the medium of continuous- 
current plant operated on the Ward-Leonard control 
system, with or without the IHgner flywheel. The principal 
causes which have prevented the adoption of the less 
costly direct induction motor drive have been, first, the 
losses arising from the waste of energv in the rheostatic 
control, which losses are avoided in the Ward-Leonard 
system; and secondly, the difficulties arising from the 
nature of the relations between torque, speed, and resis- 
tance in the secondary circuit of the induction motor. 
Some tests carried out by the author on a three-phase 
winder for the Village Main Reef Gold Mining Company 
in 1906 convinced him, however, that the first of these 
two objections was more or less groundless, since he then 
obtained figures for the over-all efficiency, which compare 
on practically equal terms with the most satisfactory 
results that he has seen given for a converter system. 

With regard to the second objection, it is obvious that 
if the control of the direct-coupled three-phase motor can 
be made as safe and simple as that of the continuous- 
current motor of the Ward-Leonard set, the extra risk 
involved by the use of the continuous-current generator 
and the three-phase motor driving it, as links in the chain 
of power supply, will be prevented, and the balance of 
security will be in favour of the direct three-phase drive. 

In the Ward-Leonard control there is a continuous- 
current winding motor in which the field strength is of 
constant value, being derived from a separate source of 
supply and of fixed direction. The current passing through 
the armature of the motor is adjustable both in value and 
direction, This result is secured by regulation and reversal 
of the field of the continuous-current generator, the arma- 
ture of which is eonnected to that of the winding motor. 
This continuous-current generator is driven at practically 
constant speed by a motor connected to the main power 
supply system. The result of these arrangements is that 
the torque exerted by the winding motor is proportional 
to the current passing through its armature, and a reversal 
of this current causes a reversal of the direction of the 
motor torque. When the torque is in the direction of the 
winding motor's motion the motor is putting out mechanical 
work, but when the torque is opposing the motion, as in 
braking or in lowering a load more slowly than it would 
fall under the action of gravitv, the winding motor changes 
its function and becomes a generator, driving as a motor 
the machine which under the former circumstances had 
been acting as a generator. The motor connected to the 
supply mains now also reverses its function and becomes 
a generator, forcing into the supply mains electric power 
derived from the descending load in the operation of 
braking. The control is therefore regenerative, and it 
becomes possible to utilise a large proportion of the power 
which would otherwise be wasted. 

The method of control is usually effected by the shifting 
of an ordinary starting lever backwards or forwards from 
a central position. When the lever is in the central position 
no current 1s supplied to the field magnets of the continuous- 
current generator from the separate exciting machine. 
When the lever is moved more or less forward, more or 
less current in one direction is supplied to these magnets. 
A greater or less electromotive force is then produced in 
the armature, which rotates at a constant speed. If the 


BY 


stantly excited, is producing no electromotive force, the 
generator electromotive force drives a current through 
the motor armature, producing a torque which, if large 
enough, starts the motor. The back electromotive force 
then produced tends to reduce the current and the torque 
and to keep this latter at a constant value more and more 
current has to be sent through the generator field windings, 
this being effected by a further movement of the regulating 
lever. A backward movement of the lever will at any 
moment reduce or reverse this torque, the latter bringing 
into play the regenerative action above referred to. i 

Although it is a point that is not being dealt with at 
present, it should be noted in passing that regenerative 
action is inherent in this method of control, and accord- 
ingly introduces no complications of any sort. 

With all continuous-current machinery the question of 
speed depends upon the voltage, which may be regulated 
in two ways. One way is by regulating the field strength, 
and the other is by absorbing more or less of the available 
voltage of supply in resistances. The wastefulness of the 
latter method, usually called the rheostatic method of 
control, is obvious and well known. In simplicity it com- 
pares on equal terms with the other, the electrical opera- 
tions being identical, but as they affect the main instead 
of a field circuit, the scale on which they are conducted 
is larger. 

With induction motors the only simple method of speed 
control, that of inserting resistance into the secondary 
circuit, 18 comparable when lifting, so far as wastefulness 
is concerned, with the rheostatic control of continuous- 
current motors. In each case a definite torque at a speed 
between full speed and zero can only be secured by using 
the full power that would correspond to it at full speed. 
In the case of the continuous-current motor the difference 
between the full speed power and that corresponding to 
the speed desired is dissipated as heat in a series resistance ; 
in the induction motor the difference appears as electrical 
output of the secondary member of the motor, that is, 
usually, the rotor, and is then ordinarily converted into 
heat in an external resistance. Both in simplicity of opera- 
tion and wastefulness, therefore, the induction motor and 
the rheostatically controlled continuous-current motor are 
on a level when lifting at speeds below full speed. 

When lowering loads at speeds below full speed the 
continuous-current motor can be operated with rheostatic 
control in two ways. The more economical is to cut off the 
supply of current to the motor armature and allow the 
motor to operate as a generator, which it is capable of 
doing at all speeds, absorbing in the resistance the whole 
of the power generated. The power derived from the 
mains during this operation is only that required for 
excitation. The complication, however, of switching off 
the mains from the motor armature and short-circuiting 
it through the resistance is introduced, and it becomes 
necessary to reverse both these movements to bring the 
motor absolutely and steadily to rest by electrical means. 

The alternative method, more wasteful in power, but 
simpler in operation, is to leave the motor connected to 
the mains, to take from them the current corresponding 
to the desired motor torque, and to absorb in the resistance 
both the power represented by this current and that pro- 
duced bv the hoisting motor, now operating as a generator 
driven by the descending load. Since at full lowering speed 
the winding motor voltage (if the machine may still be 
called a motor when operating as a generator) will be about 
equal to the line voltage, the resistance has to be large 
enough to absorb about twice the full normal output of 
the motor. 

The action of the induction motor when lowering loads 
may be considered as almost exactly similar to the latter 
of the above described actions of the rheostatically con- 
trolled continuous-current motor. It is equally simple and 
equally wasteful. 

Both for lifting and lowering loads, therefore, it may be 


winding motor is at rest, and so, in spite of being con- | said that just as in the Ward-Leonard system the electrical 
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operations involved are the cutting in and out of resistances 
in the circuit of the generator fields and reversing them, 
so exactly the same operations in the motor armature 
circuit will give complete rheostatic control of a con- 
tinuous-current motor, and the cutting in and out of 
resistances in the secondary circuit of an induction motor 
combined with the reversing of the primary connections 
will give an equally simple method of induction motor 
control. Equally simple methods of winding engine motor 
control being therefore available, it follows that the direct 
induction motor drive must usually have by far the best 
over all simplicity, as practically all heavy transmission 
work is done on the three-phase system, and consequently 
whenever continuous-current motors are employed some 
form of converter is a necessary additional complication. 


During the period of lifting at uniform velocity the work 

required to be done by the motor is that corresponding to 
the actual foot-pounds of energy represented by the lifting 
of the load through a certain distance plus the work wasted 
in friction, including not only the friction in the surface 
machinery but that arising from the travelling of the 
loaded skip in the shaft. It is assumed that air resistance 
to this moving load is small enough to be neglected. The 
torque developed by the motor is that which corresponds 
to this total work at the full speed corresponding to the 
uniform velocity. If the system 1s supposed to be balanced 
so far as the ropes are concerned (that is, if a tail-rope is 
used equal in weight to the head-rope), there is no variation 
in the effective length of the suspended ropes, and the 
torque and power will be uniform throughout the period 
of uniform velocity. If it is required merely to suspend 
and not to lift the load, there 1s no friction to overcome, 
but with the exception of this friction loss, the motor will 
be called upon to develop the same torque as that needed 
for the full-speed run in spite of the fact that the motor 
would be doing no work. During the acceleration period 
the total torque will be that corresponding to the sus- 
pending of the load, plus that needed to overcome friction, 

lus that necessary to impart to the system the full speed 
in the desired time. With uniform acceleration and 
balanced ropes, this total torque would not vary during 
acceleration. It would, however, be greater than that 
required during the period of uniform velocity. The 
mechanical power required would increase uniformly from 
zero at the moment of starting to a maximum at the point 
of attaining full speed, at which point the power, like the 
torque, would suddenly drop to that corresponding to the 
uniform velocity. 


During the period of retardation (assuming this also to 
be uniform) three different cases might arise. In the first 
the ascending load might be allowed to come to rest under 
the action of gravity and friction. In this case the motor 
would not be required to exert further torque nor to give 
out further power; it could be entirely disconnected from 
the mains. In the second case a uniform torque might be 
used, less than that required to maintain uniform velocity, 
and the load would come to rest in a time longer than if 
gravity and friction alone had effected the retardation. 
During the operation of such a torque the power given 
out would uniformly decrease from a maximum less than 
that required at uniform velocity to a minimum at zero. 
In the third case, which is the one ordinarily occurring in 
practice owing to its being desirable to bring the load to 
rest in a time shorter than that in which gravity and 
friction would do so, a reverse torque would have to be 
employed which might have any value according to the 
time allowed for retardation; the power which in this 
case would have to be absorbed would uniformly decrease 
from a maximum greater than that corresponding to the 
unifornt velocity to a minimum at zero. 


With regard to the provision of an emergency safety 
arrangement in case of a failure of supply from the three- 
phase mains, the author said it is clear that ordinarilv, if 
this were to happen with the induction motor drive, the 
driver would be rendered helpless except for his mechanical 
brakes, and a serious position might arise if a load were 
being lowered at the moment of failure unless. these 
mechanical brakes were absolutelv reliable. Except. for 
the small additional safeguard supplied bv the inertia. of 
the converter set, the same thing is true with the Ward- 


Leonard system, if, as is usually the case, the source of 
supply is a three-phase one. Of course, if the Tlgner flv- 
wheel is added the large fly-wheel inertia is a solid pro- 
tection. 


It was pointed out some years ago that electric braking 
could easily be obtained on an induction motor by exciting 
either stator or rotar with continuous current. There are 
several different ways in which this can be done, using one, 
two, or all three of the phases of the ordinary three-phase 
motor. The possibilities of this proposal do not, however, 
appear to have been recognised at that time, and nothing 
much appears to have been done with it owing to the 
failure to discover any satisfactory method of control. 


The source of continuous-current supply can be made 
of such a voltage that the primary field strength produced 
by the current it sends through the stator will be equal to 
that produced by the alternating current corresponding 
to the maximum torque. Even if applied to the stator 
this will only require quite a low voltage, as the opposition 
to the current flowing in an induction motor stator comes 
mainly from the inductance and not from the resistance 
of the circuit. The effect of the time constant, after the 
failure of supply, is not so great as to form an insuperable 
obstacle. It is possible with a moderate continuous voltage 
to get, within a fraction of a second, a stationary field 
from the stator equivalent to that required when the rotor 
current corresponds to maximum torque. The continuous 
current thus sent through the stator will probably have a 
dangerously high heating effect if kept on for any length of 
time, but an emergency device on a winding engine has to 
do its work in a very few seconds if it is to be of anv practical 
use. The effect of this stationary field in place of the normal 
rotating one is to convert the induction motor into a 
synchronous generator capable of converting at anv 
particular speed the same mechanical torque that it could 
deal with as a synchronous generator at the same speed 
above svnchronism. 


The continuous current passing through the stator 
having a constant value, and that value being such as to 
give the proper resultant field strength when the rotor 
cürrent corresponds to maximum torque, it follows that 
when the rotor current is less than this the resultant field 
strength, with continuous-current excitation, will be 
stronger than that of the normally operated induction 
generator; also that at rotor currents greater than that 
corresponding to maximum torque the resultant ficld 
strength will be weaker than that of the induction generator. 
If the full-line ampere values only are worked upon. the 
torque absorbed by the braking continuous-current exciter 
generator will be somewhat greater than that absorbed by 
the induction generator at all points up to the rotor current 
corresponding to maximum torque, when the two torques 
are equal. 


If, therefore, arrangements are made so that the opening 
of the main circuit breaker (owing to failure of supply) 
automatically closes the stator circuit on to a suitable 
source of continuous current, and the ammeter, which 
acts under normal circumstances as a torque indicator to 
the driver, is placed in the rotor circuit, the driver has, 
under emergency circumstances, exactly the same reliable 
guide as he uses for employing as a brake when working 
on the limiting torque principle before described. He can 
use for braking a torque equal to the normal full-load 
torque of the motor down to a speed which is the same 
fraction of synchronous speed as the normal slip—that. is 
to sav, down to a speed that is perhaps 5% of the syn- 
chronous speed. It is obvious that the speed is so low that 
any sort of mechanical brake can then safelv be applied 
in order to complete the process of bringing a descending 
load to rest. 


This continuous-current excitation can also be applied 
to the induction motor of the converter set of a Ward- 
Leonard system, and would certainly, as an emergency 
arrangement, increase its safety w hen lowering loads. Its 
application to this case is not, however, ŝo simple as its 
use on the direct-driving induction motor, for it would be 
necessary for the driver, under the emergency conditions, 
to pav attention to the reading of an ammeter on which 
he did not have to depend for "normal running. 


THE  ELECTNRICAI 


BATTERY ECONOMICS AND BATTERY 
DISCHARGE ARRANGEMENTS. 


In view of the importance of the subject to central 
station managers, we give below a fuller. report. of the 
reply of Mr. A. M. Taylor to the criticisms offered on his 
paper on Battery Economics, which was read at the recent 
meeting of the Institution of Electrical. Engineers. 

Mr. Taylor, referring to Mr. Jenkins! principal objection 
with regard to the switehgear, said the suggestion on which 
Table A was prepared involved no switchgear that had to 
be touched while the battery was being discharged. As to 
the switchgear shown in Fig. 14, the two double-throw 
switches were mounted on a separate panel and were put 
up or down, as the case might be, when the discharge or 
charge commenced, and would. remain in that’ position. 
They were independent of the panel switches that would 
control the boosters. A sudden overload of the boosters 
could be easily met by having an automatic switeh which 
short-circuited the booster busbars, and at the same time 
wiped out the booster fields and broke the booster motor 
supply. The boosters could then be put in on a one-hour 
basis and the supply was also left uninterrupted. The 
proposals in Fig. 15 were really given as applving to special 
cases, but even these involved nothing but turning over 
the selector switches at predetermined times and required 
no adjustments or skilled attention. 

Mr. Shawfield appeared, said Mr. Tavlor, to be surprised 
at the booster loss*s ; and the losses with ordinary boosters 
were undoubtedlv very serious, and, incidentallv, he was, 
therefore, not surprised at the figures quoted by Mr. 
Seahrook. If, however, boosters could be used from } to 
B the size, nnd alwavs fully loaded both on charge and 
discharge, the losses would become unimportant. After 
all, the greatest loss was in the batteries. He wished the 
makers could give them batteries that would show an energy 
efliciency of over 75°%. They seem to stick at that per- 
centage. With reference to Mr. Shawtield’s remarks, 
Fig. 23 might perhaps give the impression that for every 
3 units generated one was lost in the batterv and two 
delivered to the busbars. They had to deal, however, with 
a one-hour peak, corresponding with a 4°% load factor, 
and if the load factor were, for example, 80°, the battery 
was supplving roughly one unit for every 16 units generated 
at the station; but only one-third of that one unit was 
the actual amount wasted in the battery ; the waste was, 
therefore, only one-third of one-sixteenth, or one-forty- 
eighth of the total units generated. As to the fixed charge 
of £3:89 per kw. per annum, that included standby charges 
and standbv coal, and was divisible bv the diversity factor 
when applied to consumers. 

With reference to Mr. Shawfield’s remarks as to the use 
of regulating cells, it would be seen by a reference to Fig. 
13 of the paper, that the effect of inc reasing the number 
of cells sufficiently to give the one-hour discharge without 
a hooster involved the use of a booster, merely for charging 
pur poses, whose kilowatt capacity was equal to, or greater 
than, that required for discharging purposes on the triple- 
parallel method. Why, then, spend a very large sum in 
regulator switches, and be unable to work the battery to 
its full extent, and involve additional risk in maintenance, 
when you have got the booster ready to hand for the dis- 
charge ? He (Mr. Tavlor) quite agreed that, with ordinary 
booster arrangements, it was a question as to whether the 
booster should be eniploved for the discharge; but, with the 
triple-series-parallel arrangement, there should be no doubt 
whatever on this point. It was quite easy, and cheap, to 
protect the booster against overloads by an automatic 
switch which short-circuited the booster and at the same 
time wiped out the booster field and cut off the power 
from the booster motor. This would pernut of a one-hour 
rating being given to the boosters, and would still. keep 
the batterv solid on to the busbars. The regulating 
switches which he (Mr. Taylor) showed in his diagrams 
were verv few in number and were not really regulating 
switches in the ordinary sense of the term. They were 
merely intended to permit of the battery floating on the 
line during the early part of the day, when used purely 
for stand-by purposes, and were accordingly very cheap. 

He was pleased to find that Mr. Pearce found his battery 
giving such successful results, and Mr. Pearce was to be 
congratulated for his courage in putting in a battery 
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instead of steam plant at a time when such a proposal was 
looked upon askance. The figure of £13 per kw. for steam 
plant which Mr. Pearce quoted was almost. exactly the 
figure assumed in the paper, and he thought it would be 
found that this figure of £3:30 for the fixed charges. was 
justified. He could quite understand Mr. Pearce's efficiency 
being high, but 71", was undoubtedly verv good for an 
over-all eflicienev.— Mr. Pearce suggested. that it was a 
good plan to spend plenty of money on the booster, but 
why put in à booster of 200 kw. capacity if the same work 
could be done with a booster of 250 kw. capac ity, or even 
66 kw. ? Money should rather be spent in spare boosters, 
as these were the weak links. Mr. Pearce had installed 
3 boosters, and said they would deal with the emergency 
load, but he had no standby for a breakdown, He quite 
agreed on the point of longer loan periods for batteries. 

He thought Mr. Seabrook would find that it was his 
booster that was the cause of the low efficiency. If they 
were working the battery at the one-hour rate, which was 
three times the charge rate, then during the eharge thev 
were calling upon the booster to give 20"; of its volts at 
some periods and throughout to run at one-third its dis- 
charge rate, and it was only natural that the efliciency 
should he low. In Fig. 13 of the paper, each booster was 
continuously loaded both on charge and discharge at its 
full current rate ; and its efliciency increased in proportion. 

With regard to Mr. Andrews! remarks, he apologised for 
apparently misquoting his figures, but he thought Mr, 
Andrews would find on further investigation that this had 
not been done. He had tried to tack Mr. Shawfield’s figures 
for rates, taxes. and insurance on to Mr. Andrews! figures, 
for other standing costs. He was glad Mr. Andrews ad- 
mitted that £3:22 might be correct. 

As regards another speaker's enquiry as to the Man- 
chester battery, he believed he was right in saving that 
the Tudor Company had faced the question of two dis- 
charges per day and yet had not raised the maintenance 
rates above those of other makers for the one discharge 
per day. One of the battery makers at the Nottingham 
discussion stated that about 3,000 discharges could be got 
out of one battery, which would cover a period of about 
10 years with a single discharge per day, and perhaps that 
was a good basis upon which to work. With regard to 
oxide cells, his proposal was to instal these as a second 
battery, to be called upon only in case of breakdowns, or 
to deal with fogs, etc. ; in fact, only as a pure standby. 


NEW TYPE OF ARC WELDER. 


The Lincoln Electric Company is putting on the market 
a type of electric are welder for burning off risers on steel 
castings, bateling holes and similar work, for which 
many special advantages are claimed. In this new tvpe 
the use of resistance is entirelv eliminated, but it neverthe- 
less gives with absolute reliability the variable voltage at 
the are which is absolutelv essential to the best results. 
Its efficiency is claimed to be exceedingly high, since e 
one machine is used. This machine is fundamentally 
variable-voltage machine whose voltage at the arc is con- 
trolled entirely by the inherent regulation of the machine 
itself, so that by varving the length of the arc, the amount 
of current flowing is automatically regulated bv the 
machine itself. Thus, on open circuit with a 220-volt supply 
the voltage at the arc is about 130, while with a short 
circuit and the same supply the voltage at the are is from 
] to 2 volts. The voltage under actual operation will varv 
with the length of the arc. These machines are furnished 
with a panel board which measures the current in the are, 
and there is a starting rheostat for the machine and main 
switches for opening the circuits. The entire weight of the 
outfit is about 1,500 Ibs., so that 1t mav be carried around 
to different parts of the foundry on a truck with verv little 
inconvenience. The efficiency that this machine will give 
under actual operating conditions is claimed to he very 
high on account of the entire lack of resistance in series 
with the arc and the small amount of no-load losses in 
consequence of there being but one machine. 


— —— 


Dusseldorf 


The Concordia Elektrizitats Gesellschaft 
as raised its dividend from 20", to, 25" 4. 


518 THE ELECTRICAL 


ENGINEER, MAY 


I2, IOII. 


London Electric Railway Developments. 


Central London Prospects—New Signalling Install- 
ation—Ozonair Generation. 


Rapid progress is-being made with the extension of the 
Central London Tube from the Bank to Liverpool-street, 
and this important piece of work is only part of a big 
scheme of development which ‘this railway has in hand 
at the present time. The Liverpool-street link will give 
communication with the eastern main line system, and the 
value of the Central Tube as a means of through travelling 
will be immensely increased when to this is added the new 
line from Shepherd’s Bush to connect with the Great 
Western Railway. The latter project still awaits Par- 
lamentary sanction, but when it is carried through the 
journey between east and west and over London will be a 
much simpler matter than it is at present. In addition to 
these important extensions the Central London has other 
improvements in hand which will greatly promote its 
efliciency. 

Mr. H. F. Parshall, the new chairman of the Company, 
discussed the whole subject with a representative of the 
ELECTRICAL ENGINEER. He is engaged upon a re-organi- 
sation of the system with a view to securing more rapid 
¢ransit. At present the journey from the Bank to Shepherd’s 
Bush takes about 23 min. It is hoped to reduce this by 
at least 7 min. To do this will involve a great amount of 
re-construction and re-arrangement and a policy which 
the chairman describes as ‘ hustle. consistent with safety 
and good service." All this activity simply means that 
the Central London sces a great opportunity of carrying a 
much larger proportion of the enormous traffic of the 
Metropolis, and is determined to seize it. The acceleration 
of the service necessitates a re-construction of the per- 
manent way, the installation of the automatic signalling 
svstem and some small increase of electrical equipment. 
The Tube is well furnished with reserve and duplicate 
stations at present. 

" When we have extended our tube service through to 
Liverpool-street," explained Mr. Parshall, * we shall have 
a connection with the Great Eastern and North London 
platforms. On the Great Eastern system we shall have 
escalators carrying passengers from the platform to the 
station level. In all the London tubes there is a considerable 
walk between the platform and the lift, and again between 
the lift and the exit. As we proceed with our extensions 
we shall obviate that by installing the travelling staircase, 
which will convey passengers from the platform direct to 
the booking-office. There is no inconvenience from the 
motion of the escalator. Paradoxical as it may seem, you 
may stand and ride or walk and ride. By means of the 
escalator the accumulation of passengers is avoided. 
People are kept constantly moving, and there is no waste 
of time in waiting for the lifts. We can only adopt this 
system on the Great. Eastern ; but lifts will be required to 
the Ingh level platform of Broad Street, North London 
line. This will be the first. pair of escalators to be 
put down in London. The Otis Company, who are 
to make the installation, have done a good deal of this 
kind of work in New York. Both the escalators will be 
reversible, so that if one breaks down the other will be 
available. As to accident, the risk is less than in the case 
of lifts. If there is a break the escalator simply stops.” 

An interesting departure decided upon by the Company 
is a new system of ventilation by which organised air will 
be continually circulated in the tube. The Ozonair ap- 
paratus and ventilating systems are in operation in many 
large buildings in London and the provinces, but this is 
the first time they have been adopted for a railway tube. 
Although the air of the Central London compares favour- 
ablv at present with that of other tubes, some closeness 
has been noticed at the Bank, and the new system will, 
Mr. Parshall stated, make the air sweet and clean through- 
out, and kill all the organic germs which accumulate about 
large crowds of people. 


Adverting to the extension proposed at Shepherd's Bush 
the chairman stated that the permanent way would be 
put down by the Great Western Company, and the rolling 
stock which worked through the tube would be provided 
by the Central London. ‘“ There will be a comprehensive 
system of through bookings, rendering it possible for a 
passenger to travel on the Great Eastern or Great Western 
without the necessity of taking a fresh ticket. Carrying 
forty million passengers a year we have enormous interests 
to study, but the Central London Railway has always en- 
deavoured to keep abreast of the times, and in this develop- 
ment which is proceeding we are meeting the convenience 
of City men and visitors from West and East." The junction 
with the Great Western main line will be at Ealing, and 
there and at North Acton will take place the interchange of 
passengers. Between Wood-lane and Ealing a local station 
is to beput down and as this distriet develops other stations 
will follow. It is a district which gives much promise of 
development. 


Engineering Details. 


Although a great deal has yet to be finally settled in 
regard to all these improvements, Mr. E. P. Grove, the 
chief engineer of the Central London Railway, gave to our 
representative a great deal of interesting information. 
The new ventilating process is to be operated by a fan at 
each station worked by a 5 h.p. motor, which is really 
about double the power actually required by the present 
dimensions of the tube. The estimated total of air to be 
pumped in during 20 hours is about 90,000,000 cubic ft., 
the present capacity of the tube being 8,000,000 cubic ft. 
The exhaust system now in use is worked by a fan at 
Shepherd’s Bush, which absorbs about 270 electric h.p. 
This runs only during the time when the traffic is stopped. 
It empties the tunnel about twice a night, the fresh air 
being drawn in at the Bank. At the British Museum station 
there is à fan which exhausts 18,000 cubic ft. per min., 
and this runs during the day. Underthe new system as the 
fresh air is drawn in towards the fans it will pass through 
water-screens, and a certain quantity of air will be drawn 
through ozonisers, in a proportion to suit requirements. 
The present plant at the British Museum is to be converted, 
and it is yet an open question whether the Shepherd's 
Bush fan will be kept running. The intake fan at each 
station will send in 5,000 to 6,000 cubic ft. of air per min. 
continuously throughout the day. The installation of the 
new ventilating svstem has only just been begun, but it 
is hoped to have some parts running in June, in time for 
the enormous traffic of the Coronation period. 

The whole of the power for lighting on the Liverpool- 
street extension will be supplied by way of the Post 
Office sub-station, where there are now three 900 kw. 
rotaries, 

The most serious matter to be faced is the re-construction 
of the permanent way. There are kinks in the tube which 
it would be desirable to straighten out, but this is a very 
difficult operation with such a small part of each day in 
which the system is motionless. The present way consists 
of bridge rails on longitudinal sleepers. A good many of 
these sleepers require replacing and the Company is 
seriously considering whether they will re-place the same 
type of track. The chair construction lends itself to repairs 
very much more readily than the longitudinal sleeper bridge 
rail construction. There are, however, obstacles in the 
way of introducing the chair road, but the Company hopes 
to overcome these. At the same time as the question of 
track re-construction is in hand the Company is considering 
the subject of automatic signalling. Here the track circuit 
system is regarded as unquestionably the most reliable. 
By the use of the alternate current svstem the track rails 
can be utilised for this purpose, while at the same time 
being employed for the purpose of the return circuit for the 
current employed in operating the railway. This system 
necessitates the rails being insulated from one another 
except at the ends of the track circuit, which would be 
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connected through reactance bonds. 
practically no resistance to the flow of the direct current, 
but confine the alternating currents used for the signalling 
to the respective signal sections. At the present time, 
Mr. Grove stated, there is a single section down on tnial. 
Improvements have been introduced in America in this 
alternating system and the question at the moment is 
which the Company will adopt. No complete system of 
alternating signalling is vet at work in this country. The 
great. difficulty, as has already been indicated, 18 the track, 
there being kinks in the tunnel owing to the imperfect 
boring. 

Under the system proposed the cabins at the Wood-lane, 
Shepherd’s Bush, Queen’s-road, Marble Arch and British 
Museum junctions would be retained, with one at Liverpool- 
street, but regular signalmen would probably only be placed 
at two of them. The McKenzie, Holland and Westinghouse 
signalling is practically settled upon, but the final choice 
has yet to be made. The all-electric svstem, dependent 
upon lights in the tunnels for the signalling, will probably 
be chosen. 

The whole of the power for operating the tube will, as 
at present, be generated at Shepherd’s Bush, but practically 
all the extension of plant necessary will be another rotary 
there. There are three sub-stations underground, below 
the lifts at Notting Hill Gate, the Marble Arch and the 
Post Office, and there are sub-stations above ground at 
Bond-street and the Post Office. 


Correspondence. 


All communications intended for the Editor should be addressed 
‘‘THE EDITOR, 149, Fleet Street, London, E.C." Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 


The Editor is not responsible for, nor does he necessarily endorse 
opinions advanced by correspondents. 


THE PROPOSED TELEPHONE AUTHORITY. 


To the Editor of the ELECTRICAL ENGINEER. 


Nir, — Referring to the letter of ** W.H.M." in your issue 
of April 27, I am not sure how much importance should be 
given to the attitude of a correspondent who does not sign 
his name, but I have no objection to answering the questions 

of '* W.H.M." to the best of my ability. 

The amount of cable and pole line carrying telegraph and 
telephone wires is probably exaggerated, as ‘this is the only 
red herring the offictals so far have been able to draw across 
the track of the Telephone Authority proposal. In any case, 
no duplication of plant would be necessary ; where the route 
is mainly telegraph the line would be maintained by the 
Post Office and the telephone wires leased to the Telephone 
Authority, and vice versa. Such questions would be easily 
settled by practical men. 

Taking into account the difference in the purchasing 
power of monev, American long-distance telephone charges 
are not much higher than English. They are somewhat 
higher, but the very efficient service given 18 well worth the 
difference. The American public would not tolerate the 
trunk service supplied by the Post Office. An inefficient 
and unreliable long-distance telephone service such as we 
suffer from in Great Britain is dear at anv price. 

The guarantee that the Telephone Authority would give 
the public better service and facilities than a Government 
monopoly is that it would be managed by business men on 
business lines. It would command unlimited capital for 
development and could put in force comprehensive schemes 
of development such as, for many reasons inseparable from 
Government practice, are impossible under Government 
management. That Parliamentary criticism has any real 
effect on the policy and general methods of à Government 
Department is a polite fiction often alluded to but well 
known to be just amiable fiction. 

I cannot see that the Telephone Authority scheme would 
militate against the interests of the small user. Just the 
contrary. In an active develópment of the business it is 
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the small user who must be studied, because he is in tho 
majority. The Telephone Authority would probably before 
long be able to make lower rates for the small user than exist 
now. 

That the loss on the telegraph system has been “ 
very large extent " caused by the competition of the tele- 
phone I disbelieve. Naturally the competition of the tele- 
phone has checked the growth of the telegraph traflic, but 
the Post Office has lost money on the telegraphs practically 
from the beginning. Of necessity a Government Department 
cannot run a business as efficiently or as economically as a 
business organisation can. Where the margin of profit is 
relatively small, as it is in the telegraph and telephone 
business, Government management soon turns the profit 
into a loss. What happened with the telegraph is certain to 
happen with the telephone, if it becomes a Government 
monopoly. 


toa 


I am, ete., 
HERBERT Laws WEBB. 
Constantinople, 
May 2, 1911. 


BATTERY ECONOMICS. 


To the Editor of the ELECTRICAL ENGINEER. 


While the matter is still fresh in the minds of your 
readers, may I trespass a little further on your valuable 
space ? I will endeavour to be very brief. 

I believe the difference of opinion which exists about 
the relative values of boosters and regulating cells is 
largely due to previous impressions. 

The Britisher comes to the question with the sizes of 
boosters, as hitherto determined for discharge, rigidly 
fixed in his mind. He compares this with the regulating 
switches he sees on the Continent and at once comes 
to the conclusion that thev are about equal in cost, especially 
when considering the frightful inefliciency of the ordinary 
type of booster when charging the battery. 

But he overlooks the fact that, in following Continental 
practice he must add 20°, additional cells to his 
battery, and will now require a booster for charging 
purposes alone, which is big enough (if made triple-parallel) 
to deal with his discharge. 

What, then, is the objection to using this booster for 
the discharge ? It cannot be on the score of cheapness 
for the cost with the booster alone is less than one-third 
of that with the combined. arrangement. 

The objections alleged are two :—(1) That the switch- 
gear is more complicated. This is due merely to insufficient 
information having been given in the paper, for the use 
of large “ selector " switches has been emploved, within 
my own experience, on some of the heaviest direct current 
generator panels in the kingdom for many vears with 
never the least trouble ; and the switches would not be 
touched from the beginning to the end of the discharge ; 
(2) that useful current at time of peak is taken up in 
driving the booster. This 1s quite true, but useful current 
is also locked up in idle cells with the regulator method. 
A consideration of Fig. 4 of my paper will show that 
out of 303 cells a discharge is obtained which is only 
equivalent to that from 290 cells fully worked, representing 
a 4°) loss of locked up current. With the booster arrange- 
ment for the same size of battery 6°, of the battery current 
would be taken up by the booster motor, but out of this 
energy some 4°% is returned to the battery circuit. the 
actual loss being therefore only 2°5. Moreover, since the 
booster only costs about £0°5 per kw., whereas the battery 
costs about £60 per kw. it is obvious that a lot of 
capital is locked up needlessly in the regulating cells. 

It should be mentioned (several speakers having mis- 
understood this point) that the regulator cells shown in 
mv Figs. 9, 10 and 11 are not really regulating cells at all, 
but are merely for “ floating" purposes and carry no 
heavy currents. They can be done away with if desired 
by employing a small “ bucking” booster, but two or 
three cells are required to compensate for the non-regulating 
properties of the static booster, where this 1s employed. 

Yours, ete., 
A. M. TAYLOR. 

Avondale, Ashfield-road, 


King’s Heath. 
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and their Solution. 


QUESTIONS AND ANSWERS 
MEN. 
RULES. 


Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
eiectro-metallurgical plant, and electrical engineering work 
generally. 

QUESTIONS.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

ANSWERS.—A fee of 10s. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. 


BY PRACTICAL 


QUESTIONS. 


Question No. 1250.—Give formule and data with reference 
to oil-immersed resistances, stating increased capacity 
due to immersion, and also their behaviour under 
alternating and under direct currents.—‘‘* D. C. O." 


ANSWERS. 
Electric Signalling on Railways. 


Question No. 1249.—Consider the necessity for automatic 
signalling on railways and the advantages of electric 
over other methods. Indicate the trend of modern 
design in electric systems, and consider the relative 
merits of pure electric and electro-pneumatic systems. 
To what extent is automatic signalling practicable, 
necessary and beneficial on tramways and light 
railways ?—' L. C." 


Reply to Question No, 1249.—Necessity for Automatic 
Signalling —The chief aim of automatic railway signalling 
is the elimination of human fallibility, but many 
inventors in the past have failed—in their endeavours 
to obtain absolute certainty of action—to make adequate 
provision for the introduction of human discrimination 
and reasoning power at certain vital points of the whole. 
The great tratlic density on Enghsh main lines and the 
frequent and complex “ junction " stations combine to 
make automatic signalling highly desirable, yet the very 
conditions which favour its introduction are responsible 
for the prohibitive cost of installation, which has hitherto 
mainly obstructed a general application. of the system. 
The elaborate: precautions necessary to secure, say, not 
more than one failure in one million operations involve 
great capital outlay. On the other hand, the existing 
manual signalling system is far from cheap; indeed, its 
total operating costs exceed those of an automatic instal- 
lation, and were it not for the vast capital sunk in the 
former (and the low scrap value of the equipment displaced) 
there can be httle doubt that automatic signalling would 
rapidly come into favour. Short distance, high-speed 
lines reap the greatest advantage from automatic signalling 
and in the London “ tubes" we see the first wholesale 
application of the system in this country. Confining our 
attention to a less ambitious view than that which predicts 
early electrification of our main line railways and subsequent 
wholesale adoption of automatic signalling, followed by 
central, distant-control of trains—it will be at once apparent 
that, to be really effective, any automatic signalling 
scheme must be universally adopted (at least, im this 
country, w here rolling stock runs so frequently on 

** foreigm "' lines). 

Manual signals are interlocked to such a degree that 
signalmen can hardly make mistakes, yet, nevertheless, 
some fatal blunders are made nearly every year, and it 
is to automatic signalling that we look for security from 
these. Presuming the correct signals to beshown on the track, 
it is still possible that the driver—through bad weather, 
fog, or temporary inattention—should fail to note them, 
and, in any case, there is, in manual systems, no means 


ee 
—— a ec eS a rs a i RR RR 


of ensuring that he shall obey signals (apart, of course, 
from regulations and discipline). It is now generally 
agreed that automatic signals should not only be indicated 
with infallible accuracy, but also be compulsorily enforced ; 
the driver can then proceed to infringe the signal by 
deliberate action should he consider this course warranted. 
Such action is taken on his own responsibility, and the 
fact that he has taken it should be automatically recorded 
by suitable apparatus on the engine. It has been objected 
—doubtless with a considerable degree of justification— 
that the general adoption of automatic si nalling would 
lower the vigilance of drivers and te 1 to debase 
them to mere automata. 


Signalling System.—(a) General nature of signal ; 
Electric v. other means of operation. 

(a) To circumvent the difficulties occasioned by fog 
and storm it 1s best to arrange to give signals within 
the loco cab itself. The signals may be visual or audible, or, 
preferably, both—an audible warning at the various 
signal points (or at reversal of signals in “ continuouslv- 
signalling " systems) being succeeded by a visual record 
which persists till the next signal point is reached (or till a 
further alteration of signal occurs). Continuous signalling 
systems are more costly to lav down than systems employing 
intermittent “ ramps," or other contact devices, but the 
advantages of sustained. communication. between train 
and train or train and signalman are very great, both 
as regards safety and convenience and overall rapidity 
of working. In any case the system must be perfectly 
reliable under the most adverse climatic and other con- 
ditions (particularly as the need for accurate working is 
then likely to be greatest). Failure of any section of the 
plant must automatically show a “ danger" signal: in 
other words, the normal position of the whole must be 

" Danger." No accident to the track equipment must 
be capable of disabling more than one signalling section, 
and the engine equipment must be duplicated to such 
an extent that failure of any of the more vulnerable parts 
does not involve immediate laying aside of the engine 
for repair. (It is clearly necessary to discriminate between 
automatic signalling proper—actuated by the trains 
themselves and largely reducing the number of signal 
cabins required—and electrically or pneumatically operated 
track signals, the main object of which is to relieve the 
physic al strain on signalmen and lessen the space occupied 
by signalling apparatus at crowded junctions and termini.) 

(b) The advantages of electrical operation right up 
to track signals or up to the track gear actuating cab- 
signals (where the latter are employed) include :—Sim- 
plicitv, reliability and flexibility ; low capital and working 
costs, and, where cab-signals are used, uniform working 
throughout—electrical communication between track and 
engine being almost essential (see below). From the track 
signal points, the only alternative to electric signalling 
is the adoption of mechanical triggers, and these are very 
unsatisfactory for heavy, high-speed train working. (For 
use on light railways, tramways, etc., and up to speeds of 
30 m.p. h., however, mechanical devices are fairly satis- 
factory.) Magnetic communication between moving and 
stationery gear does not seem likely to attain any practical 
importance, at least, on main lines. Numerous experiments 
are bemg made regarding ‘“ wireless " communication with 
trains and great practical developments seem likely in the 
near future. 

As regards the relative merits of electric and electro- 
pneumatie signalling systems, there can be no doubt that 
the utility and application of the latter are confined to 
large termini and junctions, where there is a sufficiently 
large “signalling installation. to justify the use of an air 
compressor. The alternative in such à case is the use of a 
relatively large central electrical plant and comparatively 
large control cables (or smaller cables and larger local 
batte mies). The capital cost of either svstem is high and 
the maintenance of local batteries is difficult and costly, 
yet no more so than the upkeep of the pipe lines and valves 
required by a compressed air line. The electro- -pneumatic 


(b) 
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system centralises the power plant to a greater extent, 
but it is at least an open question whether the all- electric 
installation is not the better. 

The use of storage cells for local batteries is generally 
inadvisable ; it is true the electrolyte does not easily 
freeze, but the maintenance of the cells is a heavy item. 
In some cases the local batteries consist of secondary 
cells normally continuously charged by  gravitv-type 
Daniell cells, the accumulators supplying the relatively 
heavy current demand during the signal periods. 

It is now generally considered advisable to use one well 
insulated conductor for signalling purposes, then using 
the track rail as a return path. This obviates the leakage 
difficulties which impede the use (in damp climates) of 
“ track-circuits.”” It 1s impossible to improve the track to 
track insulation appreciably, though the nature of the ballast 
has a great influence on the results obtained: from this 
point of view, granite is the best ballast material and 
ashes, the worst. 

Among the adverse conditions to be overcome by any 
automatic signalling system in this country are (assuming 
electrical operation) :—Derangement by damp or flood, 
snow or ice; [freezing of local batteries; damage by 
storm or mischievous tampering and ‘ unauthorised " 
operation by in-leaking currents. 

The flexibility of electric control of signal circuits has 
undoubtedly engendered a desire for many signals and 
safety (?) devices, many of which are certainly unnecessary, 
and some of which detract rather than enhance the 
reliability of the whole. 

Light Railways and Tramways.—Automatic signalling 
is certainly as applicable to tramways and light railways as 
to main line worn: indeed, owing to the shorter distances 
concerned, lighter rolling stock and lower running speeds, 
many practical difficulties are removed in the former cases. 
As to the necessity for such signalling, it is practically 
as great for light railways as for main lines, but on tramways 
its utility is confined to long stretches of single track 
—such as occur on inter-urban routes—and to special 
lengths of track, concealed branch routes, and so on, in 
ordinary systems. In such cases the adoption of automatic 
signalling obviates the employment of two or more signal- 
men at the points protected. In most cases a purely 
electric or an electro-mechanical system is employed. 

Automatic signalling is already in use on various light 
railways with only such departures from the procedure 
followed on main lines, as are occasioned by the different 
conditions of service and class of rolling stock, while, 
on several English and many American tramway routes 
automatic signalling of a more or less important and 
ambitious nature is in successful operation. 

To fully reply to * L. C.'s” question would require a 
large treatise, and I cannot do better than supplement 
the above outline notes by referring him to the various papers 
read on this subject during the last few years before the 
LE.E. and similar bodies, and to * Science Abstracts ” 
for a review of papers published in the technical press 
concerning the problems involved.—‘ Tura." 


THE ELECTRICAL TRADES' BENEVOLENT 
INSTITUTION. 


We print. herewith a full list of the donations and sub- 
scriptions received on behalf of the Electrical Trades' 
Benevolent Institution since Deceniber 31, 1910. 

Received or promised at the festival dinner. 
Subscriptions are denoted by an asterisk. 
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Lid. a 200 White, 8 D. P ^2 8 
Wearing, A. B. 2 6 Taylor, Tunnicliff & Com- 
Hartmann «& Braun, Ltd. 2 0 0 pany, Ltd. : L7 90 
Hall, J: .. sta 10 6 Charles & Dible .. LN 
Courtenay, J. Irving 5 5 O Sykes, Geo. Lr 
Ward & Goldstone 5 0 0 Charles, W. J. i Tou 
Barry, Sir J. Wolfe 2; 1 9* Madgen, W. L. ? 3.4 
Trotter, A. P. I Y 9 Howley, R. J. 7 X 8 
Pilkington Bros., ` Ltd. à 1^ og Farmiloe, T, dE W., Ltd. E 3 5 
O'Meara, Major M A.J. 2 2 0 Grothe & Son, A. 10 6 
Wallis-Jones, R. (2$ 9 MeGeoch & Company, 
Anderson, A. Bruce 2 2 0 Wm.,ALt4. ; 27 3 9 
Ireland, A. J. Io Lb 9 Canning & Company, W. 110 
Traun, Dr. Heinr, ‘& Sons 2 2 0 Straus & PORUM, G. 10 6 
Devonshire, A p ~ Em MU Broadbent, F. 10 6 
Parsons, Hon. €. A. OMM WD S Dennis, R. 7 6 
Courtenay, Sir Y Irving.. 5 5 0 aoe n, A. 5 0 
British Ever-Ready Elec- Catchpole, J. wW. 10 6 
trical Company, Ltd... 5 5 0 Stewart, A. 1.3 9 
Tegetmeier, €. G, ] 1 0 Whittaker & € ompany . 10 6 
Lycett, J. A. Va "m AN 0 Kolle, H. W. 2 2 0 
Blackburn, Starling «& Baker, 0 T. ES EL. 
Company, Ltd. e». A X0 Croggon E Company a C on 
Leaf, H. M. TOP EE EIU Reid, 1 1 0° 
Lund, P., Humphries & Saxonia Electrical Wire 
Company, Ltd. 5 0 Company, Ltd. ss 10 6 
Thompson, W. j & Com- British Traders’ nano 
pany 1 0 tion 2 $6. 28 Q* 
Spencer, Sir Ernest 2 L6 Hawes, F. 6 X.» o P E 
Espir, Fernand 4. 


The tenth annual report of the Hartmann & Braun A.G., 
Frankfort-on-Main, shows a net profit for 1910 of 426,798 
marks. Of this 7,000 goes to pay a 10?, dividend on the 
share capital, while 20,000 marks go to reserve and 21,944 
marks are carried over. 


The A. G. Mix & Genert Telephon und Telegraphen 
Werke, Schoneberg, Berlin, pays 3", on its capital of 


1,000,000 marks. 
eod , Gooq e 
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The Physical Society. 1° 


An Electrostatic Wattmeter—Incandescent Lime 
Cathodes—Dust Striations. 


At the last ordinary meeting of the Physical Society of 
London, Professor H. L. Callendar, F.R.S., in the chair, 
a high-tension electrostatic wattmeter was described by 
Professor E. Wilson. 

When using the electrometer as a wattmeter, said the 
lecturer, it is necessary (in order to secure accuracy) that 
the voltage impressed upon the quadrants shall not be 
less than a certain minimum depending upon the voltage 
to be impressed upon the moving system. When the latter 
voltage is of the order 10,000, the quadrants require & 
voltage larger than can economically be provided by a 
shunt. One is led, therefore, to consider intensifying 
devices. 

The ‘‘ series " or '* current" transformer, whose secon- 
dary winding is PM on a non-inductive resistance, can 
be used to give fairly good results, but it is not accurate 
at all frequencies and is dependent upon wave form. 

The author's quadrature transformer is a very simple 
piece of apparatus which can be relied upon to give for 
electrostatic wattmeters an electromotive force which is 
strictly the differential of the current in the primary 
winding. When so used it is necessary, for accuracy, at 
all frequencies and on all wave forms, that the integral 
of the mains voltage shall be impressed upon the moving 
system, although for sine curves only the differential need 
be impressed instead of the integral. 

The best device to impress on the quadrants a suitable 
voltage in phase with the currents is a generator with an 
air-cored magnetic circuit as described in the paper. The 
mains current is passed through the field coil of the genera- 
tor and produces a magnetic field proportional to the 
current ; the armature is driven at known speed in this 
field, and is provided with a commutator and brushes. The 
brushes when set accurately have a voltage between them 
proportional to, and having the same wave form as, the 
mains current. 

Another device depending upon the charging of con- 
densers in parallel and the placing of them in series has 
also been used for multiplying a small voltage produced 
by the passage of the mains current through a low-resistance 
shunt. 

In the discussion which followed, Dr. SUMPNER pointed 
out that the reason why a fairly high voltage was needed 
on the quadrants together with a strong control on the 
needle when a very high voltage was applied to the latter, 
was because of the action between the needle and the case, 
unless the case was quite symmetrical about the axis of 
the needle. 

Dr. RUSSELL inquired whether the author was troubled 
about brush discharges at the edges of the needle. 

Mr. E. H. RAYNER pointed out that at low power factors 
i errors in the apparatus would become large. 

Mr. C. C. PATTERSON drew attention to the serious limit 
of accuracy imposed by not being able to keep the speed 
constant. 

Mr. W. DuppeLL asked if the voltage could not be 
reduced by means of another quadrature transformer in 
series with a high resistance, instead of being applied direct 
to the needle. 

Professor C. H. Leers also drew attention to the advisa- 
bility of reducing the voltage by some means before applving 
it to the needle. 

The AUTHOR, in reply, stated that brush discharges were 
fatal to accuracy, but could be detected by observing the 
apparatus in the dark. Non-inductive high resistances for 
such voltages as 10,000 or more were very expensive, and 
he had avoided their necessity. 


Incandescent Lime Cathodes. 

A paper “On the Behaviour of Incandescent Lime 
Cathodes,” bv Dr. R. S. Willows and Mr. T. Picton, was 
read by Dr. Willows. 

Wehnelt has shown that incandescent lime emits a large 


number of negative ions; if, therefore, hot lime is used as 
the cathode, a discharge may be obtained in a vacuum 
tube with P.D.s as low as 30 volts. The alteration with 
time of these cathodes, under continued use, has been 
investigated, and the following results obtained : (1) When 
lime is heated on platinum foil, so far from showing fatigue, 
it actually increases in activity. With P.D.'s greater than 
the saturation voltage this increase may be ninefold. At 
lower voltages a slow but steady increase up to 100% has 
been found. The steady activity falls when the lime is 
cold, the initial activity may greatly increase. (2) When 
the lime is heated on nickel foil, if the tube carries a heavy 
discharge, the current increases to a maximum and then 
decreases. A greatlv increased activity is frequently shown 
after the lime has been cold for some hours. At the lower 
voltages the same general variations are shown as with 
platinum. (3) Great irregularity 1s frequently shown when 
the current is first started ; at this stage other causes 
than temperature, such as mechanical vibrations, greatly 
influence the emission of ions. 

Professor C. H. Lers, in the course of the discussion 
which followed, asked whether the author had examined 
the film under the microscope. He wanted to know whether 
there was any likelihood of the film getting detached from 
the platinum and also whether the increase of activity was 
simply dependent upon the quantity of electricity passed. 

Dr. WILLows, in reply, stated that he had examined the 
films with a microscope. The films were very adherent to 
the platinum. It was impossible to render the platinum 
free again from the activity with which the lime endowed 
it. There was no connection between the activitv and the 
quantity of electricity passed. The increase of activity 
was probably due to the CaO diffusing into the platinum, 


Dust Striations of an Electric Spark. 

A paper “ On the formation of Dust Striations by an 
Eiectric Spark," by Dr. S. Marsh and Mr. W. H. Nottage, 
was read by Dr. Marsh. 

The formation of dust striations by electric spark has 
been investigated by many observers. The paper attempts 
to explain their formation as being due to hydrodynamic 
forces existing between the dust particles while the wave 
motion is passing over them. The application of this 
theory to the striations in à Kundts tube has been made 
by Konig and Robinson. The wave motion is assumed 
to be of the spherical progressive type, and expressions are 
obtained from the intervals between consecutive striæ 
and the distances of the strie from origin. Mea- 
surements were made of strie formed on a glass 
plate with vertical central spark. The agreement 
between theory and experiment is within the 
experimental error. Experiments with channels of various 
shapes were made. 
patterns obtained with small obstacles and reflecting 
surfaces are given, and the use of these as a convenient 
means of indicating reflecting interference and diffraction 
of sound waves is pointed out. 

Discussing the paper, Mr. A. CAMPRELL said hé thought 
the author's results justified their theory. His own ex- 
periments had been made with much slower electric 
oscillations and with à much less damped wave train than 
that employed by the authors. In this case he thought it 
was possible that the distance between the strive might 
give the wave length of the oscillations. 

Dr. Russet, remarked that the formation of striations 
afforded a very convenient means of determining whether 
a spark was oscillatory or not. He had found the number 
per em. along a long tube was nearly constant; in one 
case it was 22, while with the same spark 30 striations per 
em. were obtained on a glass plate. 

Dr. Marsu remarked that the distance between the strice 
varied with the amplitude even when the frequency was 
constant. The stria: intervals became slightly smaller along 
a long tube. Striœ were obtained in progressive wave 
trains as well as in stationary waves. 

A paper by Professor E. Wilson and Mr. L. C. Budd on 
“ Previous Magnetic Histor y as affected by Ten:perature ” 
was taken as read. 


Our Berlin Correspondent announces that Messrs. 
Brown, Boveri are issuing £200,000 of 4195 stock through 
the Winterthur Bank at par. 


]lustrations of the various strie. 
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IN RELIEF OF RATES. 


The ethics of municipal trading were put to a severe 
test at the last meeting of the Edinburgh Corporation. 
The surplus on the past years working of tle Council's 
electricity undertaking was £7,300; and the Electric 
Lighting Committee recommended. that this surplus be 
applied towards the repayment of the capital moneys 
borrowed for electricity purposes. In moving a recom- 
mendation to this effect, Mr. Stevenson, the Chairman of 
the Committee, put forward two arguments—one, that the 
principle of subsidising the rates from the revenue of a 
municipal undertaking was unfair and inequitable; and 
two, that all such surpluses should go towards strengthening 
the financial position of the undertaking. It will be re- 
membered that some three years ago Sir Alexander 
Kennedy, when a similar question came up for discussion, 
declared that the undertaking could not be deemed to be 
in a satisfactory financial condition until the reserve fund 
had been strengthened and a depreciation fund had been 
created. Since that date the reserve fund has been brought 
up to £103,183, which, though its statutory limit has been 
reached, is far less, in the circumstances, than would be 
deemed essential by an ordinary business firm; but we 
do not find, from an examination of the accounts, that 
anvthing has been set aside for the depreciation fund which 
Sir Alexander Kennedy regarded as an absolute necessit v. 
It is now sixteen years since the Corporation began to 
supply electricity. Loans were authorised to a limit of 
£1,035,000, and the actual sum borrowed was £1,029,278. 
Of that sum, rather over a third £343,520 to be exact— 
has been repaid, leaving a sum of £635,758 still outstanding. 
Meanwhile during its sixteen years of trading the Corpora- 
tion has diverted upwards of £40,000 from electric lighting 
profits to the relief of the rates, while no attempt has 
been made to provide for depreciation. As Mr. Stevenson 
put it, in defending his proposal with regard to last year's 
surplus, the Council wanted to relieve the ratepayers of 
to-day without considering the future and to penalise the 
consumers of electric light in order that the general rate- 
paver might be helped. 

This quarrel with regard to the Edinburgh surplus is, 
we are well aware, an annual one, and it savs much for the 
Electric Lighting Committee that year after vear they 
should come bravely up to fight a battle which seems to 
be hopeless. Thanks to its capable management, the 
undertaking has from the outset been eminently successful, 
and the consumers among the citizens of Edinburgh are 
getting their light for an eighth of a penny less than three- 
pence per unit, with discounts up to twenty-five per cent., 
while the cost, of energy for power purposes averages a 
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penny per unit, with an eighth below that rate for large 
users and an eighth above for small users. ^ Consumers, 
therefore, have little cause for complaint on the ground 
of cost, but as they only number 13,373 out of a population 
of about 375,000, they are certainly entitled to object to 
the profits made out of their custom being diverted in this 
wholesale fashion, while the alternative courses—repay- 
ment of capital outlay, provision for depreciation, or a 
further reduction in the rate charged for supply—are 
persistently discountenanced. We have said that this 
quarrel is an annual one; but we do not recollect any 
previous occasion when the champions of rate reduction 
have gone to quite such lengths as they did in this instance. 
Mr. Bruce Lindsay, in seconding Mr. Stevenson's motion 
to apply the current surplus to repayment of loans, had 
observed that he would consider any board of directors 
of any company “ morally responsible and legally guilty "' 
if they gave away money in dividend to-day, and borrowed 
funds within their next financial year. "This declaration 
brought an angry protest from Mr. Rawson (formerly a 
very vigorous oppcnent of the principle of bestowing 
profits on the ratepayers) who, in moving as an 
amendment that the surplus be applied to the rates, 
asked Mr. Stevenson and Mr. Lindsay with some acerbity 
what they would do if they had a great departmental 
business, and one of these departments did not pay and 
one of them was profitable ? Was it not reasonable, he 
asked, that the profits of the successful portion of the 
business should be devoted to the portion which was not 
so successful ? He maintained that “ it was perfectly right 
that the revenues of the city should be pooled for the 
benefit of the whole of the ratepayers. They were justified 
in doing anything up to theft. They were entitled to do 
any financial juggling they liked to prevent a rise in the 
rates at such a time as the present.” There we have the 
whole case in a nutshell, the whole art and mystery of the 
matter expounded in a sentence. There need be no wonder 
that another member of the Corporation should get up in his 
place to declare that there was an impression abroad that the 
Council were“ persistently and deliberately bleeding the con- 
sumers of electric light for the benefit of the rates.” 

Undoubtedly there are circumstances in which it is 
perfectly justifiable and indeed inevitable that such surplus 
profits should be allocated in relief of rates, but it is 
abundantly clear that in the case of Edinburgh those 
circumstances do not at present exist. The reserve fund 
represents considerably less than a third of the capital 
expenditure on plant and machinery alone. There is no 
depreciation fund in existence at all, and in sixteen years 
the original loans have only been reduced by £343, 520 
Practically no provision is made for the inevitable super- 
cession of existing machinery by new tvpes of apparatus, 
and none for that accidental destruction of plant which 
prudent administrators should always regard as a possible 
contingency, however unlikely it may appear to be. There 
is also the by no means unimportant consideration that 
the present policy of the Corporation is not calculated to 
facilitate the arrangement of further loans for the extension 
of their enterprise should circumstances render such an 
extension necessary or desirable. But none of tliese points 
seems to have had any weight, for by a majority of twenty- 
four votes to fifteen the proposal to apply the surplus to 
repayment of capital was defeated. Since these comments 
were penned we observe that an injudicious champion of 
the Corporation's policy has come forward with the declara- 
tion that it is '* only in conformity with the most elementary 
principles of common justice” that the surplus profits 
should go back to the general body of ratepayers in view 
of the fact that they have “ borne the burden of the cost 
of bringing the electric light undertaking into being.” As 
a matter of fact, however, the Edinburgh electricity under- 
taking has never cost the ratepaveis à penny, or as Mr. 
Stevenson has phrased it, it has cost them *' something 
hike £59,000 or £60,000 less than nothing," for the under- 
taking has not only yielded over £40,000 in hard. cash in 
relief of rates, but has brought down the cost of public 
lighting from £20 to £9 per arc lamp per annum. 
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THE ROYAL INSTITUTION. 


At the annual meeting of the members of the Royal 
Institution, the Duke of Northumberland, President, in 
the chair, the annual report of the Committee of Visitors 
for the vear 1910, testifving to the continued prosperity 
and efficient management of the institution, was read and 
adopted, and the report on the Davy Faraday Research 
Laboratory of the Royal Institution, which accompanied 
it, was also read. Thirty-nine new members were elected 
in 1910. Sixty-one lectures and seventeen evening dis- 
courses were delivered in 1910. The books and pamphlets 
presented amounted to about 259 volumes, making with 
604 volumes (including periodicals bound) purchased by 
the managers, a total of 843 volumes added to the library 
in the year. Thanks were voted to the president, treasurer, 
and the honorary secretary, to the committees of managers 
and visitors, and to the professors, for their valuable 
services to the institution during the past vear. The 
following gentlemen were unanimously elected as officers 
for the current year :— President : The Duke of North- 
umberland ; Treasurer: Sir James Crichton-Browne ; 
Secretary: Sir William Crookes; Managers: John B. 
Broun-Morison, Esq., Dr. John Mitchell Bruce, Dr. Henry 
E. Armstrong, the Right Hon. Sir Henry Burton Buckley, 
Sir John Wolfe Barry, the Right Hon. Earl Cathcart, Dr. 
Donald William Charles Hood. Henry F. Makins, Esi., 
Sir Francis Daking, Bart., Alexander C. Ionides, Esq., 
Robert Mond, Esq.. Dr. Rudolph Messel, the Hon. Charles A. 
Parsons, the Right Hon. Sir James Stirling. and. Alexander 
Siemens, Esq.; Visitors: Henry Edmunds, Esq. Sir 
Frederick Fison. Bart., William A. T. Hallowes, Esq. Dr. 
Arthur Croft Hill, John William Gordon, Esq., H. Robert 
Kempe, Esq., Major-General Sir Coleridge Grove. Charles 
Edward Groves, Esq., A. Kirkman Loyd, Esq., Frank K. 
McClean, Esq.. Sir Charles Day Rose, Bart., Major Percy A 
MacMahon, William Stone, Esq., Emile R. Merton, Esq., 
and Harold Swithinbank, Esq. 

A meeting of members was held on Monday, Sir James 
Crichton-Browne, treasurer and vice-president, in the 
chair. Mr. C. W. Ansdell, Lady Bell, Mr. S. Z. de Ferranti, 
Mr. H. Kahn, Mr. G. Manuel, Mr. C. E. Moulton, and 
Mr. A. Perks were elected members. It was announced 
from the chair that the following gentlemen had been 
nominated as vice-presidents for the ensuing year :—The 
Right Hon. Sir Henry Burton Buckley, P.C., Right. Hon. 
Earl Cathe: ‘art, Dr. Donald W. C. Hood, Mr. H. F. Makins, 
Sir Francis Laking, Bart., Mr. Alexander Siemens, Sir 
James Crichton- Browne (treasurer), and Sir William Crookes 
(honorary secretary). 


Preiiminary Announcement. 
An Important Inquiry into 
THE . . 


Present Condition & Prospects 
of the Electrical Industry in 


Great Britain - - 
has been undertaken on behalf of 


THE 


"ELECTRICAL ENGINEER.” 


The results of this investigation will, it is believed, 
prove of Exceptional Value and Interest to all con- 
cerned in Electrical Manufacturing and Allied 
Enterprises and will throw an important light on the 
diverse and complicated influences at present in 


operation. 
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TheScottish Exhibition ^ 


Notes on the Electrical Installation. 


The important Exhibition of National 
History, Art and Industry which was opened 
on May 3, at Glasgow, by H.R.H. the Duke 
of Connaught, is particularly interesting on the 
electrical side. When it was decided to proceed 
with this exhibition the authorities approached 
the Electricity Committee of the Glasgow 
Corporation, as a result of which an agreement 
was arrived at on satisfactory terms, the Cor- 
poration undertaking to supply electricity in 
bulk to a sub-station to be erected within the 
exhibition grounds. This sub-station 1s illus- 
trated herewith. In designing the building it 
had to be kept in mind that the plant would 
require to be installed so as to allow the 
public to follow the various steps in trans- 
formation as far as possible. This meant that 
a good lay-out from the engineering point of 
view, keeping in mind the necessity for efficient 
ventilation, was impossible to obtain. Artificial 
ventilation, ‘by means of electrically driven 
fans placed in the roof of the sub-station had 
therefore to be resorted to. 

It will be seen that the plant installed 
consists of four rotary converters—three of 
500 kw. and one of 250 kw. capacity. All 
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Fic. 9. INTERIOR OF SUB-STATION, 


the plant in the sub-station has been supplied 
as an exhibit by the British Westinghouse 
Company on the understanding that, after the 
close of the exhibition, the machines will be 
utilised by the Glasgow Corporation Electricity 
Department when expansion in consumers’ 
premises calls for the plant being taken over. 

Two ‘1 sq. in. three-phase high tension 
feeders are brought into the sub-station and 
supply the high tension board—one feeder at 


each end. The pressure is 6,500 volts, and the | qantas et etree 


high tension bus-bars are split in the centre, 
and can be joined up through an oil switch 
in the event of one of the feeders failing. The 
feeders are protected at the power station by 
inverse time element overload relavs, and in 
the ordinary wav each feeder supplies two 
machines. The rotaries are started from the 
a.c. side by means of transformer tappings 
connected to a controller, the case of which 
is filled with oil. The starting voltage is one- 
third the running pressure, and this method of 
starting has now been adopted as standard in 
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Glasgow for machines up to 500 kw. It saves synchro- 
hising gear and especially in consumers’ ‘sub-stations, 
where attendants are as a rule unskilled, it avoids to a 
considerable extent the risk of damaging the machines. 

The rotaries are six-phase, star connected, and the slip 
rings are fitted with carbon brushes. This is also now 
insisted on in Glasgow as it cuts out to a very large extent 


FiG. 1. FRONT OF THE SUB-STATION, 


the superintendence which was necessary when 
foliated copper brushes were used. Speed 
control and oscillating devices are also fitted 
and the latter is found to be of great service 
in obtaining and preserving a good surface 
on the commutator and slip rings. 

Polarity indicators which are simply centre 
zero field ammeters are mounted near the 
starting controllers; these tell the operator 
if the machines have come up correct polarity. 

A double pole double throw field switch 
on the d.c. machine panels enables the en- 
gineers to alter the polarity when necessary, 
and this is done when the controller is on the 
starting position. 

The a.c. switchboard is of the self-contained 
iron-clad type and is made up of two feeder 
panels, four machine panels and a bus-bar 
coupling panel. The machines are protected 
by trip coils which are normally shunted by 
small fuses, and the isolating switches are got 
at by opening the sheet iron doors at the back 
of the switchboard, these doors being inter- 
locked with the circuit breaker handles. 
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The d.c. switchboard consists of four machine panels 
with the usual equipment, and 10 distributing panels. 
Each of these distributing panels takes care of one three- 
wire feeder, the feeders varying in size from ‘3 to *6 sq. in. 
cross section. The output on each feeder is metered at 
the back of the switchboard. Another panel enables two 
trunk feeders from the outside d.c. network of the Cor- 
poration Electricity Department to be switched on to 
the sub-station bus-bars. The supply can thus be obtained 
overnight or at times when it may be thought unnecessary 
to run the sub-station plant. 

The lay-out of the plant has been so arranged as to 
enable visitors to the exhibition to walk through the sub- 
station, and the likelihood is that this will be regarded 
as one of the most interesting exhibits in the industrial 
section of the exhibition. 

The distribution to the various sections of the exhibition 
is done by lead-covered and armoured cable laid direct 
into the ground. The outside electric lighting, which js very 
effective, is done by flame arc lamps supplied by the 
British Westinghouse Company, Johnson and Phillips, 
and Crompton & Company. In the buildings proper the 
main lighting is also bv flame arc lamps, and the stands are 
almost without exception electrically lit by metal filament 
lamps. A considerable number of motors are in use and 
in the amusement section these run up to units of 150 h.p. 

In passing, it may be stated that the gas interests are 
also represented in the form of high pressure gas lighting 
in the grounds round the Industrial and Kelvin Halls. 
The proximity of the two svstems, flame arcs and high 
pressure gas, which is thus aflorded is very instructive, 
and the comparison is undoubtedly very much against high 
pressure gas. Perhaps the gas people will be able to 
effect some improvement in their installation by adding to 
the number of their lights. 

A scheme of decorative electric lighting on comprehensive 
lines is being considered and no doubt there will be an 
opportunity of referring to it at a later date. 

At the last exhibition, in 1901, in Glasgow, the present 
convenient sub-station arrangement was impossible, owing 
to their being nothing but continuous current generated 
in the Glasgow power stations; in the absence of alter- 
nating current, steam plant had to be put down. These 
facts show the development that has taken place in the 
generation of electrical energy during the past 10 years. 
The engineer to the Exhibition Authorities is Mr. A. C. 
Freeman. | 


PERSONAL. 


Mr. H. W. Butler has resigned the position of Chief 
Engineer to the E.P.S. Company, after a connection with 
that firm extending over 26 years. Mr. Butler asks that 
any communications may be directed to him at 10, Belsize 
Park, Hampstead, N.W. ; 

The Electricity Committee of Burton-upon-Trent Town 
Council have decided to provisionally appoint Mr. T. Hall 
Electrical and Tramway Engineer at a salary of £200 a 
year. The Tramways Committee has provisionally ap- 
pointed Mr. A. B. Slater, Tramways Manager at £150 per 
annum. 

The Electricity Committee of Sheffield Town Council 
has approved proposals of the General Manager for a re- 
arrangement of the staff as follows: Mr. J. W. Barnes, 
superintendent of the Wiring and Fittings Department, is 
to be appointed commercial assistant and his salary is to 
be increased from £300 to £350 a year; Mr. C. E. R. 
Biggin, assistant superintendent of the Wiring and Fittings 
Department, is to be appointed superintendent and his 
salary to be increased from £200 to £225 a year; Mr. F. 
E. Meredith, installation. inspector, is to be appointed 
meter and testing assistant and his salary increased from 
£130 to £143; Mr. J. B. Wilkeley, chief accountant, is to 
have his salary increased from £210 to £230 a year. The 
position of meter superintendent, vacant by resignation, 
1s not to be filled. 

Messrs. Marryat & Place, of 28, Hatton Garden, E.C., 
have appointed Messrs. Leslie & Company, of 888, Hay- 
street, Perth, Western Australia, as sole agents for their 
lifts in Western Australia, and Mervyn W. Stevenson & 
Company, of 188, Hereford-street, Christchurch, New 
Zealand, as sole agents in New Zealand. 


A MERCURY ELECTROLYTIC METER. 


Messrs. F. C. Mathers and A. F. Germann presented a 
paper on a mercurous perchlorate electrolytic meter. 
Silver and copper, the authors said, are the metals which 
are generally deposited in coulometers for measuring the 
quantity of electricity which passes. The great advantages 
possessed by mercury over all other possible metals were, 
one, that it 1s liquid, so that the quantity which is deposited 
may be determined very rapidly by measuring it in a 
graduated tube, and secondly, it has a very high chemical 
equivalent, so that a given current will precipitate a greater 
weight of mercury from mercurous solutions than of any 
other metal. The chemical equivalents of mercury (ous), 
silver, lead and copper (ic) are 200, 107-93, 103-45 and 31-8, 
respectively. Other advantages of mercurous perchlorate 
solution as an electrolyte for meters and coulometers are : 
the CIO, radical is exceptionally stable and is absolutely 
unchanged by electrolysis ; mercurous perchlorate is very 
soluble in water, and the solutions thus formed are entirely 
free from any decomposition; mercurous perchlorate 
solutions containing free perchloric acid have very high 
conductivity, such that a very high current density may 
be used in electrolysis; the deposited metal is in such 
form that it may be transferred to the anode for further 
use without any treatment whatever. In spite of these 
apparent advantages, said the authors, the mercury 
coulometer is not used in the laboratories, and the mercury 
electrolvtic meter has only recently received serious con- 
sideration in commercial work. A solution of the double 
salt, potassium mercuric iodide, is being tried at present 
on a commercial scale. A German meter üses this electrolyte. 
The meter is highly recommended by many people who 
have tested it. The mercury is deposited upon an iridium 
foil, from which it falls into a tube which may be graduated 
to read directly in any desired unit. The glass container, 
after the mercury and the electrolyte have been placed 
inside, is sealed off. This lessens the chances for change 
or decomposition of the electrolyte. By inverting the 
meter for a moment, the mercury from the cathode chamber 
is returned to the anode reservoir. 


Dew Books and Dew Editions. 


A HawNpBookK or Testine. By C. A. M. Smith, M.Sc. (Eng.) 
(London: Constable & Co. 6s. net.) 


This work is intended primarily for students and as a 
help to instructors at technical colleges. The chief materials 
met with in engineering and constructional work are dealt 
with, the apparatus used m connection with their testing 
being dectibed in detail. The illustrations have been 
made specially for the book, and particular attention has 
been given to the actual drawing and reproduction of 
diagrams in order that the details may be made' clear. The 
introduction contains useful suggestions regarding the 
object of laboratory tests and the correct method of 
reporting on the results. 

The testing of metals under various conditions, together 
with descriptions of the apparatus used, forms the bulk 
of the matter, and occupies seven chapters. The testing 
of Portland cement and reinforced concrete 1s compressed 
into one chapter. Short extracts are given from the British 
Standard Specification, but the student would be well 
advised to study the complete specification when working 
on this part of the subject. The note of warning to student 
experimenters as to the considerable divergence of results, 
which they may expect when testing cement, due to 
variations in the method of gauging and preparing samples, 
will probably save them from disappointment. Those 
actively engaged in this work are aware that widely 
varying figures are frequently obtained by even two 
experienced testers handling the same quality of material. 

The testing of timber 1s briefly treated of in chapter 11, 
while chapter 12 contains instructiong to students for 
carrying out experiments in college laboratories. The 
appendices include discussions on certain researches for the 
benefit of advanced students, together with results of tests 
and Admiralty rules. 

The book is one which can be recommended to students 
and practical engineers who wish for a general insight 
into the subject. 
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BUSINESS NOTES AND 


LIGHTING AND GENERAL. 
HOME. 


ABERDEEN. —During April 617,118 units of electricity were 
generated at the Town Council’s Electrical Works, an increase 
of 48,000 over the total for the corresponding month of last year. 

Bantry.— At a meeting of the Town Commissioners it was 
decided to accept the offer of Mr. Patrick Nugent to light the 
town by electricity under a contract for three years. The pro- 
posal provided for the putting up of 50 lamps, equally 2,500 c.p. 
at £120 per year for a minimum consumption of 4,000 units, 
with 5 per unit between 4,000 and 5,000, and 4 per unit above 
5,000, each unit to equal 1,000 c.p. per hour. Mr. Nugent said 
he hoped to have the work completed within six months, but 
asked for twelve months’ limit, which was given. 

BaMPrToN.—4At a meeting of the Council, the Lighting Com- 
mittee's recommendation in favour of ligh*ing the streets by 
electricity was adopted, and arrangements made with a company 
to provide six additional 50 c.p. lamps at the price previously 
quoted for 25 c.p. The cost for the next seven years will be 
£49 per annum, whereas the present plan of oil lighting costs 
£55. Two members of the Council were appointed to accompany 
the Survevor to Bradninch to inspect the working of the electric 
lighting scheme there. 

BLACKBURN.— Application is being made by the Corporation 
for sanction to borrow a sum of £45,170 for the extension of 
the electricity works in order to meet the larger demand which 
seems likely to result from the decision to supply current for 
power purposes to large consumers, such as mill owners and 
manufacturers, at a specially reduced scale. 

BnipnrINGTON.—In connection with the proposal to erect an 
electric fountain in Princes Parade for the coming season, two 
members of the Council are to be asked to visit Berlin to inspect 
electrical fountains in operation and report. (Why not give 
English firms a chance? ? Ed. E.E.) 

Briguton.—At an “ At Home" given in the Royal Pavilioa 
by the Federation of Brighton Ratepayers’ Associations, Coun- 
cillor Campbell, Chairman of the Electricity Committee of the 
Corporation, said that when the undertaking was acquired by 
the Corporation 20 years ago the number of consumers was only 
213 and the units sold that year 156,000. Now the consumera 
numbered 5,239, and last year considerably over 10 million 
units were sold. The capital outlay had amounted to £825,000, 
as compared with £53,000 when the Corporation took it over, 
and the revenue had risen from £4,600 to £93,000. More than 
a quarter of a million of the capital outlay had been paid off, 
and in five years' time they would have cleared off quite half 
of the £825,000. Over £14,000 had been devoted to the relief 
of the rates, and at the same time a reserve fund had been 
built up. Owing to the transfer of the generating station to 
Southwick this had been brought down to £12,810, but in a 
year's time this would be doubled. The business was becoming 
much more profitable, and although their income was increasing, 
their expenses were actually decreasing. The average price had 
dropped from 7d. to 2:27d. per unit, and private lighting was 
supplied at a flat rate of 4d. against Hove's flat rate of 51d. 
The few years' experience at Southwick had amply confirmed 
all the prognostications of economy in working. They were 
now about to hire out cooking apparatus of all kinds, and 
anticipated an important development consequent on the intro- 
duction of greatly improved cookers. These were much cheaper 
and much more efficient than before, and under any aspect the 
comparison with gas was highly favourable. By cooking in a 
gas oven a 10 lb. joint became reduced to 8 lbs. in weight, but 
cooked by electricity it would only lose } lb. in weight, an 
important point for the consideration of all householders. 

Burton.—The Electricity Committee has unanimously 
decided to recommend the confirmation in his appointment of 
Mr. Thomas Hall, who, last November, temporarily succeeded 
Mr. P. J. Pringle in the management of the Burton electricity 
departinent at £200 per annum. During the vear just ended, 
the profits of the department exceeded by £900 those of any 
previous year, and the fuel charges are amongst the lowest in 
the kingdom. One of Mr. Hall’s innovations, which has been 
adopted with successful results, is the encouragement of the 
stokers in the exercise of economy with fuel, by offering them 
& bonus. "The men have just received £1 each as bonus, and 
the arrangemeat is considered mutually satisfactory. 

CARNARVON.—At a meeting of the Council a scheme was 
submitted for the substitution of electricity for gas for street 
lighting purposes over certain portions of the towa. The change 
was estimated to cost the ratepayers an increase of about £100 
a year. The Electricity Company, in urging the adoption of 
the scheme, pointed out that thev had made considerable 
progress towards establishing the electricity works as a profitable 
undertaking, ard that the agreement at present existing bet ween 
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the company and the Council had so far proved to be all in 
favour of the latter. The Local Government Board had. also 
sanctioned the borrowing of £430 for the purpose of street 
lighting. Under this scheme there would be an evenly dis- 
tributed electric light of 20,000 c.p. in place of the present 
unevenlv distributed gas light of 4,350 c.p. Under the draft 
agreement which the company submitted the arc lamps would 
be switched on at sunset and extinguished at 11 p.m., when the 
metal filament lamps would be switehed on to remain alight 
until sunrise ; the arc lamps would be lit for about 1,850 hours 
each per year, and the metal filament (night) lamps for 2,500 
hours per year. The charge for lighting and maintaining these 
lamps would be £20 per annum for each are lamp and £1 17s. 6d. 
for each metal filament lamp, making the total charge for the 
whole of the electric street lighting £190 per annum. Further 
consideration of the scheme was deferred until after the In- 
vestiture of the Prince of Wales. 

CoLNE.—At a meeting of the Council the electrical engineer 
reported that 780,077 units of electricity were sold during the 
year ending March 31, an increase of 66,657 units on the 
previous year. The Town Clerk was instructed to make formal 
application to the Local Government Board to sanction addi- 
tional borrowing powers to the extent of £2,000 for purposes 
of extensions to electrical mains. The sub-committee were 
empowered to arrange terms with Messrs. Haighton for the 
supply of electrical current for power purposes. 

DEwsnBvRYy.— The Council has accepted the tender of the 
Union Cable Company for the supply of distributing cable. The 
electrical engineer was instructed to lay down 1,680 yards of 
feeder cable from the works in Bradford-road to Cemetery-road, 
Westtown, at an estimated cost of £1,356; also to lay down 
1.070 yards of electric main to premises in Scout Hill, at a cost 
of £1,004, subject to Messrs. Birkhead & Company agreeing to 
take energy to the value of £150 per year for ten years. It was 
resolved that the price charged to consumers in Dewsbury and 
Ravensthorpe for outside’ Coronation illuminations be at the 
rate of Id. per unit, with a charge of 7s. 6d. for inspection. 

DoNaAcGHADEE.—Mr. G. B. Deane has held a Local Government 
Board Inquiry into the application of the Urban Council for an 
electric lizhting provisional order. Mr. Arthur Wilkins, of the 
firm of Messrs. Wilkins & Burden, consulting engineers, Dublin, 
gave evidence of a scheme drawn out by his firm for the electric 
lighting of the entire district, and estimated that for resulta 
shown by other towns of a similar size to Donaghadee a profit 
of £290 103. could be made with their scheme, after paying all 
expenses and interest and sinking fund. ‘The only opposition 
offered was that of Messrs. J. C. MacGowan, secretary to the 
gas company, Robert M'Conkey, and James H. Barrett, directors 
of the gas company. 

DovEn.— During the first three months of the year the receipts 
of the Electricity Department of the Corporation were £6,691, 
against £6,249 last year, an increase of £442. The number of 
units sold was 329,118, an increase of 20,693. Tne Towa Clerk 
reported that the Local Government Board had sanctioned loans 
of £1,500 and £800, the former for extension of mains and the 
latter comprising £500 for services and. £300 for transformers. 
Further consideratioa of the proposal to establish an electricity 
showroom was deferred in consequence of the opposition of local 
contractors. 

DuNDEE.—A social club has been most successfully in- 
augurated in connection with the Corporation's Electricity 
Department. Mr. Chas. Lamb, as vice-president of the club, 
performed the opening ceremony, while speeches were also made 
by Mr. H. Richardson, the geaial manager of the department, 
to whom the members of the staff are indebted for many facilities 
in connection with the scheme, and by Messrs. D. H. Bishop 
and J. H. Wright. The club room is most comfortably appointed, 
and the scheme bids fair to become extremely popular. 

GILLINGHAM.—At a meeting of the Council, the chairman of 
the Electric Light Committee said that the electric light under- 
taking showed an increase of revenue for the past year of £851 
compared with the previous year. He would also like to point 
out that the expenses had decreased by £634. The gross profit 
over working expenditure was £1,896, which last year was £410. 
In other words, they were in a better position to the extent 
of £1,486. The decreased expenditure was practically entirely 
due to the installation of the Diesel engine some six months 
ago. 

GovAN.—The engine-house at the electricity station in Helen- 
street is to be extended at à cost of £2,000 to meet the increased 
demand for current. 

Hastines.-—At the Local Governament Board inquiry into the 
Council's application for powers to borrow £1,000 to extend the 
electric light mains to the workhouse and £189 for an installa- 
tion at the Sanatorium. the borough accountant said the detici- 
ency for 1910 was £2,919, which was met out of rates. The 
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figures up to March 31, 1911, were not yet complete, but the 
deficit would be reduced to £1,900 or less. In reply to Mr. F. W. 
Coles, solicitor, representing the Gas Company, he said last 
year's deficit would bring the total loss up to £16.000 since the 
purchase by the Corporation. The Medical Officer of Health 
expressed the opinion that electricity was more healthy than 
gas, but Mr. Botley, assistant engineer to the Gas Company, 
contended that there were many opinions to the contrary, and 
that the Association of Medical Officers of Health had substituted 
yas for electricity at their institution. Mr. Botley, however, 
admitted that he had used electric light for part of his own 
offices. The inquiry was closed. 

LEEDS.—The estimates of income and expenditure on the 
Corporation's electricit y revenue account show that the estimated 
receipts last year were £190,440 (including £4,320 in respect of 
“energy for traction "), and the actual revenue £19,527 (in- 
cluding £4,465 as “energy for traction"). The estimated 
revenue for next year is put at £20,600, and the expenditure 
(including £10,300 for interest ard sinking fund) at £18.785, 
leaving an estimated surplus of £1,905, as compared with a 
surplus in the past year of £1,262. 

LEICESTER.—Mr. H. R. Hooper has held a Local Government 
Board inquiry into the application of the Council to borrow 
£17,000 for extensions to the electricity undertaking. Of this 
sum £12,000 is in respect of the increased demand for current 
for power purposes; as to the remaining £5.000, it was ex- 
plained that the Corporation possessed two systems of genera- 
tion, one alternating and the other direct current. Recently 
the Committee came to the conclusion that it would be much 
more economical to put these two stations urder one manage- 
ment. With a view to being satisfied that their proposals were 
advisable, they took the opinion of an electrical expert, who 
advised the coupling up of the two stations by putting in motor 
generators to convert the current as occasion might require. 
'The sum applied for was to carry out the expert's recommenda- 
tions. The Inspector inquired into the financial details of the 
electricity undertaking, and the inquiry closed. 

LoUGHBOROUGH.—At a meeting of the Town Council it was 
reported that the net profit on the gas undertaking for the past 
year, after allowing for a deficit of £274 on the previous year, 
was £477. The electricity undertaking showed a gross profit 
of £1,873, an increase on the previous vear of £1,020. In that 
year, however, there was a charge of £300 for a battery, so that 
the net improvement was £720. There had been a 509, in- 
crease in the demand for current for power and 159; for lighting. 
Cost of production has been substantially reduced, namely, 
from 2]d. per unit in 1908 to nine-tenths of a penny this year. 

MAIDSTONE.—The Council has fixed the following rates for 
current for lighting purposes in shops and business premises : 
a fixed charge of 8s. per annum for each 32 watt lamp or its 
equivalent, and one penny per unit for all electricity consumed ; 
or, as an alternative, the maximum demand system of 7d. per 
unit for a number of units equal to one hour's consumption 
per day of the maximum demand, and 2d. per unit for all units 
in excess cf this number. 

MiTcHAM.— The Council has decided that current for Corona- 
tion illumination: be supplied to existing consumers in Wimbledon 
and Merton at Id. per unit, plus a charge of 5s. for each connec- 
tion made by the Council. The Council approved of the laying 
of electric mains in the borough ard the Urban District of the 
Maldens and Coombe, for the purpose of supplying electricity 
to such district, at an estimated cost of £7,459. 

NoRTHAMPTON.—Castle Ashby has been fitted with electric 
light throughout for the Marquis of Northampton. Messrs. 
Verity, of Birmingham, gained the contract for wiring, switch- 
boards, etc. ; Messrs. Crossley Bros., of Manchester, for supplying 
and fixing the gas-producing plant, engine, dynamo, etc. ; and 
the Premier Battery Company, of Northampton, for the accumu- 
lators. 

PENMAENMAWR.—The Urban District Council has deciced to 
complete forthwith the scheme for lighting the promenade with 
electricity. The portion of the promenade provided with flame 
arc lamps last year was that supported by the sea-wall con- 
structed about 10 years ago, and the lamps will now be ex- 
tended to the other end of the parade towards Penmaenan. 

PixNER.— The Board of Trade has issued a Provisional Order 
to the Harrow Electric Light Company. authorising them to 
supply electric energy for all public and private purposes in the 
parish of Pinner. 

Reapinc.—All the machinery at the new premises of the 
Reading Dairy Company. Ltd., in Broad-street and Chain-street is 
electrically driven by means of a 6 h.p. motor which has been 
installed by Messrs. Baughan & Company. electrical engineers, 
and the buildings throughout are lit by electric light. 

RocHDALE.—4À sum of £8,700 is to be expended on the ex- 
tension of the Corporation Electricity Works. 

RoruERHAM.—At a meeting of the Council, Mr. T. Reeves, 
moving the adoption of the report of the Electric Light and 
Tramways Committee, said these departments were in every 
way in a satisfactory condition, Notwithstanding the saving 
to the consumers by the use of metallic lamps, the electric light 
undertaking showed an actual increased consumption of 5.710 
units. The gross profit earned was 13:5*, of capital expenditure, 


which was the highest of any similar undertaking in the kingdom. 
Mr. Thompson submitted a proposal that the salary of the 
engineer, Mr. E. Cross, should be increased by £50, viz., from 
£450 to £500 per year. Mr. Jores seconded the motion, but it 
was defeated. 

NwINDON.—The Council is seeking sanction to borrow £3,510 
for extensions to the Electricity Department. 

West Bromwicu.—The accounts of the Municipal Electricity 
Department show an increase of 8:239, over the results of the 
previous year; the net increase in revenue being £1,079. 

WoopBRIDGE.—'l'he. Council had again under consideration 
the proposal to enter into an agreement for a term of years 
from April 1, 1912, with a company willing to supply electricity 
for the purpose of lighting 124 lamps àn the streets of the town, 

2 of which lamps should burn from half-an-hour after sunset until 
half-an-hour before sunrise, while the remaining 82 should burn 
from half-an-hour after sunset until 11.30 each night during a 
period over which the agreement might be mutually agreed 
upon. The Council would also undertake not to apply for a 
Provisional Order for 21 years from the signing of the agreement, 
and it would assist in opposing any other application during 
a like period. The matter was once more referred back to the 
Electric Light Committee. 

7 srer.—At a meeting of the City Council it was resolved, 
on the i "ation of the Electricity Committee, to substi- 
tute the polvpa..e for the single-phase system ard to accept 
the offer made by Messrs. Heenan & Froude to take annually 
for three vears, and then subject to 12 months' notice, a minimum 
consumption equal to £500 per annum. The engineer estimated 
the cost of carrying out the improvement at £5,400, and it was 
decided that £3,375 should be raised by loan; £2,025 to be 
defrayed out of revenue in four years. An annual expense of 
£746 would continue for four years, and would be reduced then 
to £240. 

WonrnuixG.—lmportant extensions of the  Corporation's 
Electricity Works have been decided upon. It is proposed to 
spend £4,950 on additional plant, owing to the growth of busi- 
ness. The present capacity of the machinery is 538 kw., and 
after deducting feeder losses and works’ requirements, 500 kw. 
remains available to meet the demand. During the past winter 
the maximum demand was 412 kw. Nearly half of the present 
generating capacity lies in one engire, so that a failure of this 
engine will cripple the supply. The engineer recommended 
additional plant to the exter.t of 250 kw., and also some ex- 
tension of the office accommodation at the works. The Courcil 
had also before them the report of Mr. J. F. C. Snell, of West- 
minster, the consulting engineer who had been asked to consider 
alternative proposals for the extension of the plant. On Mr. 
Snell’s advice the Council propose to obtain two 125 kw. gene- 
rators each operated by a Diescl engine, and also to' replace 
the existing battery plates by larger plates so as to increase 
the ampere hours from 600 to approximately 1,000. "This re- 
placement of the battery plates will cost about £900, which it 
1$ proposed to meet from the depreciation fund, which now 
stands at £3,698. The Local Government Board will be asked 
to sanction the borrowing of £4,950 for the additional plant. 
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ABERDEEN.— The Town Council is consi ring the adoption 
of the trackless trolley system in connectio with the extension 
of transit facilities in the Footdee district, and a visit of in- 
spection is to be paid to Leeds, where this system of traction 
will shortly be available for public use. 

CAMBERWELL.—A new electric tramway is to be constructed 
to connect existing lines in Grove-vale, Camberwell, by means 
of a new line along Grove-lane ard Dog Kennel-hill. 

Forest HiLL.—Nanction has been given to the construction 
of a new electric tramway from London-road to Forest-hill at 
a eost of £12,000 for works and £44,000 for road widening. 

GLascow.—The receipts of the Corporation tramways for 
the 47 weeks ended l:st week were £835,265, an increase over 
the corresponding period last year of £44,491. 

Hvrr.--Important extensions of the Liverpool car shed and 
adjoining buildings utilised for maintenance and repair work 
are necessitated by the increased traflic of the electric tramways. 
It is also proposed to order 24 new cars. 

IstiNcTON.—The Select Committee of the House of Commons 
has approved a proposal in the London County Cour.cil Tramway 
Improve merts Bill, that the line from Camden-street to Seven 
Sisters -road shall ke joined to the Metropolitan Electric Tram- 
way Compary’s system higher up Seven Sisters-road, thus 
providing a through service to Middlesex. A loop line through 
Blackstock-road and Finsbury Park-road was also authorised. 

LewisttaM.—-Nanction has been given for the construction Ff 
electric tramways from Stanstead-road, Lewisham, to Rush `- 
green, by way of Catford-road. 

REDpiiLL.—Àt a conference held under the auspices of the 
Rural Development Society, presided over by Lord Save and 
Sele, Mr. Alderman Thompson brought forward a proposal for 
the establishment of light electric railways along the sides of 
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the Surrey main roads and linked up with the main railway 
junctions and stations. The scheme also contemplates the pro- 
vision of cheap electric light for the Surrey villages and cheap 
power for local industries, 

RoTHERHAM.—The gross profits on the Corporation's electric 
tramways for the past year is returned at £9,883, as compared 
with £8,915 the previous year. 


OVERSEAS. 


BvparEsT.-— The Traffie and Finance Commission of the City 
of Budapest has agreed to accept an offer made by the com- 
mission house of Messrs. Krausz and Bettelheim to sell to the 
municipality the bulk of the Budapest Electric City Railway 
shares, 55,000 shares being made over to the city at the price 
of 420 kronen and another 13,150 at 413 kronen. The sum of 
28,700,000 kronen required. for the purpose will. be defrayed 
out of the funds available from the French 100,000,000 kronen 
loan. 

FiurAND.—'The Board of Trade are informed by the British 
Consul at Helsingfors that, according to a Decree of the Finnish 
Senate, all electrical machinery and apparatus entering Finland 
from al road is in future to be charged with Customs dut y at the 
following rates, viz.: —When weighing up to 2,000 kilogs, 
and made mostly of iron, per 100 kilogs., 47:10 Finnish marks ; 
when weighing more than 2,000 kilogs., 14°70 marks. All such 
machinery, if weighing not less than 100 kilogs., was formerly 
dutiable at the rate of 14-70 Finnish marks per 100 kilogs. The 
Finnish mork equals 9-6d. ; 100 kilogs. equals 220-46 Ibs. 

NETHERLANDS.— The ‘ Nieuwe Rotterdamsche Courant ” 
announces that a project is on foot for the construction of an 
electric tramway from The Hague to Leyden rta. Wassenaar. 
The total length of the line is 11 miles. It is proposed to obtain 
power from The Hague central generating station. 

Rio DE JaNEiRo.— The “ Diario Official " publishes a decree 
granting to the “Companhia Braziliera de Energia Electrica ” 
a concession for the laving of a double line of submarine cables 
between Nictheroy and Rio de Janeiro. The cables are intended 
for the transmission of electrical energy. 

Rome.—The “ Gazzetta Ufficiale " contains a decree granting 
to the ** Nocieta Anonima delle Tramvie Elettriche della Provincia 
di Salerno” a concession for the construction and working of a 
section of electric tramway in the district of Valle di Pompei. 
The line will be by way of an extension of the Salerno-Valle 
di Pompei ‘Tramway. 

Russia.—The ** Official Messenger ” states that an application 
has been lodged with one of the Administrative Councils by Mr. 
Charles Henry Stewert, a British subject. with the object of 
acquiri g a coacessioa for a hydro-electric undertaking in the 
Caucasus. The ay plication has been favourably considered by 
the Council, end a decision in regard to the concession will be 
come to during the present month. 

NWEDEN.— The Government have laid before the Riksdag pro- 
posals for the harnessirg of the Alfkarleby waterfall. The cost 
is estimated at about £512,000, of which £91,700 is to be pro- 
vided if necessary in the present year, and £192,000 in 1912 


COMPANY MEETINGS AND REPORTS. 


CITY OF BIRMINGHAM TRAMWAYS. 


Mr. E. Garcke, presiding at the mecting of the City of Bir- 
mingham Tramways Company, Ltd., at the Electrical Federa- 
tion Offices, Kingsway, W.C., said that at the last annual meeting 
he congratulated the shareholders on the unique position the 
company occupied, by reason of the fact that, while it was 
& tramway company whose lines were gradually passing over 
to the local authorities, its receipts had, year after year, shown 
increases, and its net profits had risen. He was able to again 
congratulate them upon an improved position this year. The 
gross receipts were £180,000, as against £172,000 last year, and 
the net profit, after paving interest on debentures and dividends 
on the preference shares, was £44,327, as against £38,516 last 
year. ‘They were again paving 10°, on the ordinary shares, 
and were transferring to the reserve fund £36,513; but they 
were nearing the end of their prosperity as a tramway company. 
Out of the 18 miles they were at present working in the City of 
Birmingham ana the vicinity, more than half pass over to the 
local authorities at the erd of June, ard out of the remaining 
mileage six miles were in Aston, and were being worked by 
the company without profit. After June 30, therefore, profits 
would undergo a heavy diminution, ard expenses would be 
relatively large in proportion to the revenue earned, since it 
would be impossible to maintain in full efficiency an organisation 
for the purpose of working the line to the end of June, and then 
immediately be able to reduce expenses in proportion to the 
reduced mileage. But they need not have any misgivings about 
tne future position of the company, for their position as an 
investment company was becoming distinctly stronger. Jast 
vear they received by way of interest on investments £26,750, 
as compared with £22,634 the year before, and the amount of 
profit from this source is likely to increase, and they would 
easily be able to maintain their 10°, dividend. The company's 
financial position was a strong one. Their total capital was 
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£617,707, and investments, cash and sums due to them totalled 
£660,823, or £43.000 more than their total liability, and there were 
still further assets to realise. The report. was unanimously 
adopted, and the retiring directors (Messrs. E. Garcke and Mr. 
G. C. Cuningham) were re-elected and the auditora (Messrs, 
Howard Smith, Slocombe & Company) were re-appointed. 


— = 


BRITISH WESTINGHOUSE COMPANY. 

Mr. J. Annan Bryce, M.P., presiding at tne eleventh annual 
meeting of the British Westinghouse Electrice and Manufacturing 
Company, Ltd., said that the debit balance of £7,319 brought 
forward from 1900 had been transformed into a credit balance 
of £5,117, or a net gain of £12,338. This, however, represented 
only a proportion of the increased profits of the year as, in 
addition to the provision of substantial reserves for contin- 
gencies, nearly £18,000 more than in the previous year had been 
written off for depreciation. He expressed the opinion that in 
many respects the works were originally designed on too lavish 
a scale. When the capital was reduced in 1907 a large provision 
was made to meet this, but it had since been decided to close 
down the steel foundry, and the board had postponed the idea 
of building large horizontal ges-engines, It was evident, however, 
that before they could enter on a dividend-paying stage some 
plan would have to be devised for bringing capital cost to a lower 
figure, but before making any proposals the directors thought 
it wise to await the result of the appeal in the arbitration. If 
the result was to confirm the awerd a very serious loss would 
have to be faced, and that would be the proper occasion for 
considering what proposals should be made for writing down 
capital. As to their general policy, the directors were con- 
tinuing their endeavours to expard further their existing lines, 
and to add new lines which could be worked advantageously. 
The expansion of their business in steam turbines nad been 
particularly satisfactorv, and the position in that respect had 
never been better. With regard to the current year, busine:s 
so far had been satisfactory, and there was no appearance of 
any slackening in trade. 

Mr. H. W. Birks suggested that the constant changes on 
the board were a matter of regret. Only one year since the 
formation of the company had passed without there having 
been secessions from the board of one kind or another. 

The chairman observed that Mr. Carlton when he came to 
this country arrived at the conclusion that it would be desirable 
gradually to alter the character of the directorate by having 
fewer American and more English directors, and tnerefore the 
American directors had from time to time disappeared from 
the board. With regard to the arbitration, if they lost the case 
it would involve the company in a sum of £100,000 and about 
£20.000 for costs. 

The report was unanimously adopted. 


OLDHAM, ASHTON AND HYDE TRAMWAY. 

The directors report that they have debited the profit and 
loss account with £1,000 to be placed to a provision for renewals 
account. The total revenue for the vear amounts to £31,008 
and the expenditure to £24,174, leaving a net profit of £6,834, 
which, added to the àmount brought forward, makes an available 
balance of £6,901, which the directors propose should be applied 
as follows :—-To reserve fund, £1,250; to dividend at 5°, per 
annum on the cumulative preference shares, £2,500; dividend 
on ordinary shares at 7", per annum for the six months with 
the interim dividend of 6°, for the year, £3,000 ; to be carried 
forward, £151. 
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MERTHYR TRACTION AND LIGHTING. 

The report of the Merthyr Electric Traction and Lighting 
Company, Ltd., states that the revenue for the year was £19,253, 
compared with £18,105, and the expenses amounted to £11,034, 
compared with £10,540, the net revenue being £655 more than 
in 1909. After deducting all expenses chargeable to revenue, 
there remains & surplus of £4,571, making, with £498 brought 
forward, a total of £5,070. The directors recommend payment 
of dividend at the rate of 6°, on the ordinary shares, leaving 
to be carried forward £457 after paying preference dividends. 
The total number of units supplied during the vear was 858,625, 
as compared with 740,952, and the number sold for lighting and 
power purposes was 464,865, compared with 352,782, an increase 
of over 319,. 


MANILA RAILROAD AND LIGHTING. 

The report of the Manila Electric Railroad and Lighting 
Corporation shows that while gross earnings have increased by 
15°36°,, net revenue exceeds the figure for 1910 by 30:45^,. 
The dividend for 1910 has been maintained at the rate of 4°, 
paid for 1908 and 1909, but since the commencement of 1911 
an advance to 5", has been decided upon. 


CALCUTTA ELECTRIC SUPPLY. 

The directors of the Calcutta. Electric Supply Corporation, 
after placing £20,000 to credit of depreciation and renewals 
account and £7,500 to the reserve fund, recommend a final 
dividend on the ordinary shares for the half-year ended December 
3l at the rate of 10", per annum, making 8$°, for the year, 
and to carry forward £5,621. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


CONTRACTS OPEN. 
HOME. 


BnaproRD.—The Education Committee of the Corporation 
invite tenders for the electrical installation required at the 
Technical College in the new department of textile industries, 
dycing and power-house. Particulars from the City Architect, 
Town Hall. May 13. 

HaAckNEY.—The Borough Council invites tenders for the supply 
of 100,000 pairs of yellow tlame arc lamp carbons for 12 months. 
Particulars (£1), from Mr. W. A. Williams, Town Clerk, Town 
Hall, Mare-street, Hackney, London, N.E. May 25. 

Leyton.—The Urban District Council invites tenders for the 
electrical illumination on Coronation Day of (1) the T'own Hall, 
and (2) two libraries, limited to £150 for (1) and £50 for (2) for 
hire of lamps, etc. Particulars from Mr. F. Harman Lewis, 
Electricity Works, Cathall, Leytonstone. May 17. 

MILE Enp.—The Guardians of Mile End Old Town invite 
tenders for the wiring of two wards to the Intirmary. Particulars 
from the Chief Engineer, the Workhouse, Bancroft-road, London, 


PonTSMOovTH.--The Corporation invites tenders for the supply 
and fitting of 168 Mazda lamps in the Town Hall (large hall) 
electroliers. Particulars from the Borough Engineer. May 22. 

SOUTH SHIELDS.—The Corporation invites tenders for the 
supply and erection of one 1,500 kw. high pressure impulse tvpe 
steam turbine, with surface condenser, and pumps, coupled to 
one 1,000 kw. d.c. generator for traction and power, with switch 
panel, etc., and one 1,100 kw. a.c. generator with switch panel, 
etc., in tandem. Particulars, £1 1s., from Mr. J. H. Cawthra, 
M.I.E.E., Borough Electrical Engineer. May 24. 

ST. Pancras.—The Borough Council invites tenders for threc- 
phase high tension cable, and also for the supply of stoneware 
ducts. Particulars from the Electricity Department Offices, 57, 
Pratt-street, Camden Town. May 15. 


OVERSEAS. 


ALEPPO, TURKEY.—Tenders are invited for a concession fur an 
electric tramway system, and for the distribution of electricity 
throughout the town of Aleppo. Tenders are to be sent to the 
Ministry of Public Works, Constantinople. Further particulars 
can be obtained on application to the ** Administration Générale, 
Ministère des Travaix Publiques," Constantinople, from which 
address copies of the “cahier des charges" can be had on 
payment of £T} (9s.). Date, July 15. 

AusTRALIA.— Tenders will be received (1) by the Deputy 
Postmaster-General, Melbourne, up to May 23, for the supply 
of telegraph and telephone material (Schedule No. 486), and (2) 
by the Deputy Postmaster-Gencral, Sydney, up to June 7, for 
the supply of 2 nauts (4,052 yards) of submarine ielephone cable 
(Schedule No. 77). A deposit of 59; on the first £1.000, and of 
24° on the amount above that sum, will be required with each 
tender. Local representation is necessary. For copies of the 
specifications and forms of tender, application should be made 
to the High Commissioner in London for the Commonwealth of 
Australia, 72, Victoria-street, S.W., where also preliminary 
deposits may be paid. : 

BnRisBANE.— Tenders will be received at the office of the 
Deputy Postmaster-General, Brisbane, for the supply of various 
telegraph and telephone material, including the following :— 
Tubular iron or steel poles; cast iron pipes; paper insulated, 
lead-covered cable ; copper tapes and binders ; jointing sleeves ; 
phosphor bronze wire; galvanised steel wire; galvanised iron 
spindles, shackles and washers; galvanised wire staples ; 
lead-headed nails ; glass cells, ete. ; battery material ; chemicals 
for batteries, ete. (Schedules Nos. 145-153). A deposit of 5°% on 
the first £1,000, and of 21°% on the amount above that sum, will be 
required with each tender. Local representation is necessary. 
For copies of the specifications and forms of tender, application 
should be made to the High Commissioner in London for the 
Commonwealth of Australia, 72, Victoria-street, S.W., where 
also preliminary deposits may be paid. Date, June 14. 

MELBOURNE.—A report has been received from the office of 
H.M. Trade Commissioner for Australia stating that tenders will 


be received by the Deputy Postmaster-General, Melbourne, for | 


the supply of 10,000 telephone protectors (Schedule No. 479). A 
deposit of 5°% on the first £1,000, and of 24°% on the amount above 
that sum, will be required with each tender. Local representation 
is necessary. For copies of the specification and form of tender, 
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application should be made to the High Commissioner in London 
for the Commonwealth of Australia, 72, Victoria-street, S.W., 
where also preliminary deposits may be paid. Date, May 16. 

MELBOURNE.— Tenders are invited by the Postmaster- 
General's Department for the supply and installation at Post 
Office, Geelong, of : (a) Twelve sections of a branching multiple 
magneto lamp-signalling switchboard, together with all associ- 
ated apparatus, as per schedule No. 364; or (b) one automatic 
or semi-automatic switchboard, together with all associated 
apparatus and subscribers’ instrumenta. July 25. 

MELBOURNE, AUSTRALIA.—A report has been received from 
the office of H. M. Trade Commissioner for Australia stating that 
tenders will be received at the office of the Deputy Postmaster- 
General, Melbourne, (1) up to 3 p.m. on May 23, for the supply 
of 600 duplex translators, 100 relays for common battery switch- 
board, and 360 non-inductive resistances (Schedule No. 499); 
and (2) up to 3 p.m. on June 27, for the supply of telephone 
protectors (Schedule No. 501). A deposit of 59$ on the first 
£1,000, and of 21", on the amount above that sum, will be 
required with each tender. Local representation is necessary. 
For covies of the specifications and forms of tender, application 
should be made to the High Commissioner in London for the 
Commonwealth of Australia, 72, Victoria-street, S.W., where 
also preliminary deposits may be paid. 

SOUTH AusTRALIA.—For the Postmaster-General's Depart- 
ment : "Three sections of switchboard, common battery, multiple 
and other equipment, to increase capacity from 3,840 to 5,760 
lines. Date: June 14. 

WanGanul, N.Z.—Tenders are invited by the Wanganui 
Borough Council fer the supply and erection of power house 
plant for the Corporation’s tramways. Separate tenders may 
be submitted for engine generating and gas producing plant, 
and battery and booster. Tenders, in sealed envelopes marked 
“ Power House Plant Extension Contract," are to be sent to 
the Town Clerk Wanganui Borough Council Offices, St. Hill- 
street, Wanganui. <A deposit of £300 is required with each 
tender. Tenderers must give evidence of having successfully 
carried out similar works. Local representation is necessary. 
A copy of the specification may he seen by British contractors . 
at the Commercial Intelligence Branch of the Board of Trade, 
13, Basinghall-street, London, E.C. Date, June 12. 

WELLINGTON, N.Z.— Tenders are invited by the Post and 
Telegraph Department for the supply and delivery of 50 tons 
of galvanised iron telephone wire, weighing 150 lbs. to the mile. 


; Tenders, marked “ Tender for Galvanised Iron Wire, Indent 


2,632," will be received by the Controller of Stores, Post and 
Telegraph Department, Wellington, New Zealand, up to 5 p.m. 
on June 6. A deposit of £50 is required with each tender. Local 
representation is advisable. 


TENDERS ACCEPTED. 
HOME. 


BuvRNLEY.— Electric motors up to 5 h.p. and spares tor 12 
months: The British Thomson-Houston Company, Ltd. ; 
starters: Messrs. Ferranti, Ltd. ; motors from 6 h.p. to 20 h.p. 
and spares: Messrs, Dick, Kerr & Company, Ltd. 

CuEsTER.—Economiser for Councils electricity works : 
Messrs. E. Green & Sons, £436 15s.; live steam feedwater 
heater: Messrs. Royles, Ltd., £70; four steam superhcaters 
and fixing same: Messrs. Dabcock & Wilcox, Ltd., £424. 

Derrrorp.—The Council has accepted the quotation of 
Messrs. Wilkins & Son to fix electric light fittings at the New 
Cross Branch Library and provide lamps and shades at 
£32 8s. Gd. 

HuLL.— Turbo-alternators for Corporation's electricity works : 
Messrs. Dick, Kerr & Company, Ltd.. £8,580. 

LivERPOOL.—Combined motor generator for Mersey Dock 
Board: The Edison & Swan United Electric Light Company, 
Ltd. 

MawNsriELD.— New plant for Councils electricity works : 
Engines: Messrs. Bellis & Morcom, Ltd., £1.460; dynamos: 
The British Thomson-Houston Company, Ltd.. £915. 

PoprLAR.—'Two 250 kw. converters and subsidiary plant and 
switchgear for Councils sub-station at Orchard-place: The 
British Westinghouse Electrical and Manufacturing Company, 
Ltd., £1,830. 

SHEEFIELD.—The Council has accepted the following tenders : 
Wellerman Bros. : alterations and additions to sub-station in 
Chapel-lane. £697 10s. ; erection of sub-station, Jobson-road, 
£281 178. 6d. Ferranti, Ltd. : supply and erection of switeh- 
boards for Chapeblane sub-station and Princess-street sub- 
st tion, £1,332 11s. An order has been placed with W. T. Glover 
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The INSULATING VARNISH with a sound reputation. 


We make other grades for special purposes and shall be pleased to send 


you samples and prices. 


MAJOR & CO, LTD. Sculcoates, HULL. 


& Company, Ltd., for 100 tons of electrolytic copper wire bars 
and 200 tons of lead (to be made up into cables as and wh en 
required within two years from placing the order) at current 
prices. 

STOKE-ON-TRENT. —T wo induction motors for Stoke-on-Trent 
County Borough Electricity Works at Hanley : Messrs. Siemens 
Dynamo Works, Ltd., £2,385. 

St. Pancras.— The Council has accepted the following tenders : 
Sloan Electric Company, Ltd.: 112,500 of 12 in. are lamp 
carbons and 37,500 pairs of 10 in. carbons at £470 15s. 7d. ; 
Siemens Bros., Ltd. : 37,500 pairs of 12 in. carbons and 12,500 
pairs of 10 in. carbons at £265 18s. 9d. ; Wm. Giepel & Company : 
“ Oriflamme ` carbons for flame arc lamps, £34 4s., '" Luna ` 
carbons, £13 6s. 3d. ; Union Electric Company: “ Gilbert " 


carbons, £55, “ Excello " duplex carbons, £37 78. ; “ Excello " : 


cored carbons, £20 6s. 

Torquay.— Additional machinery for the Council's electricity 
works : 
£4,601 ; (B) The Brush Electrical Engineering Company. Ltd., 
£295 10s. 

WaLsaLL —Theé Council has accepted the tender of the 
British Thomson-Houston Company, Ltd., for two type B.18 
controllers with one pair of handles at £16 5s. 8d. each, less 
2495. 

WorTHING.—Re-plating storage battery at Councils elec- 
tricity works: The Hart Accumulator Company. Ltd., £865 ; 
maintenance of same for ten years: The Hart Accumulator 
Company, Ltd., £715. 


OPENINGS FOR TRADE. 


Plant, Wiring, Fittings, Accessories, etc. 


Arklow: Technical School for Wicklow County Council, to 
cost approximately £2,500. 

Athenry: New Constabulary barracks, to cost £8,400, for 
Civil Service Commissioners. 

Batley: Factory and warehouse extensions for Victoria 
Mills Company. 

Battersea: New Department of Hygiene and Physiology 
for the Polytechnic. 

Bedworth: New police station for Warwickshire Courty 
Council, to cost £2,700 approximately. 

Bethesda : New town hall ard market hall, to cost £1,200. 

Brandon: Isolation hospital, Urban District Council. 

Bridgtown : New schools for Cannock Urban District Cour.cil, 
to cost £3,500 approximately. 

Bristol: Music hall and variety theatre in Denmark-street, 
to cost £32,000 approximately. 

Carnarvon: New hospital for the Guardiars. 

Chatterton: Town hall ard public cffices for the Urban 
District Council, to cost £12,700 approximately. 

Cheltenham: New municipal offices for the Corporation. 

Consett : A new hospital is to be erected by the Urban District 
Council at a cost of £10,000 (approx.). 

Coventry : For the new municipal buildings and town hall, to 
cost £49,500 (approx.) the designs submitted by Messrs. Garratt, 
Nimister & Company, of Birmingham, have been approved in 
competition. 

Crewe: A new school is to be erected in Derby-street for the 
Education Committee. 

Crook: Drill hall for the Durham Territorial Association. 

Dartmouth : School for the Devon Education Committee. 

Derby: School for the Education Committee. 

Dunbar: Scottish cavalry depot for the War Office, to cost 
£10,000. 


(A) The British Thomson-Hou:ton Company, Ltd.. — 
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JOURNAL OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
Edited by P. F. Rowell, Secretary. 


Part 208. Price 5/- 


. “ THE MAGNETIC PROPERTIES OF IRON AND ITS ALLOYS 


IN INTENSE FIELDS ” (wilh discussion). By Sir R. Hadfield 
and Prof. B. Hopkinson. 


_ “ SUBMARINE CABLES FOR LONG-DISTANCE TELEPHONES "' 


(with discussion). By Major W. A. J. O'Meara, C.M.G. 


* CONTROL OF ELECTRIC WINDING AND HOISTING EN- 
GINES ” (with discussion). By Dr. E. Rosenberg. 


“ STATIC SUB-STATION DESIGN ” (with discussion). 


Hunter. 


“A GRAPHICAL TREATMENT OF THE SKIN EFFECT." 
Prot. Alfred Hay. 


By P. V. 
By 


Messrs. E. & F. N. SPON, Ltd., 57, Haymarket, 8.W. 


Dundee: New electricity sub-station at Downfield for the 
Corporation. 

Dunfermline: Women's Institute in Bath-street for the 
trustees, to cost £7,500 approximately. 

Durham: Schools for mentally defective children for the 
Education Committee, to cost £12,800 approximately. 

Greenock : Additions to the engineering works of Scott's 
Shipbuilding and Engineering Company, Ltd., to be equipped 
with electric cranes, etc. 

Hastings : Proposals are before the Local Goverameat Board 
for extensions to the Council's electricity works, at a cost of 
£1,000 (approx.). 

Hereford: Secondary school for boys for Joint Committee 
of Town and County Council, to cost £6.500 approximately. 

Horsham: "The District Council is seeking sanction for a 


| Joan of £2,000 for electric lighting. 


Houghton-le-Npring: Secondary school ard higher grade 
school for Durham County Council. 

Kettering: Secondary school for girls for Northamptonshire 
Education Committee, to cost £18,500 approximately. l 

Liverpool: A new school is to be built tor the City Council in 
Gwladys-street, at a cost of £7,500 (approx.). 
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PUBLICITY SECTION. 


In this Section of “The Electrical Engineer” we give Publicity to New Inventions and Specialities. 


Westinghouse Loom Motors. 


Great interest has been 
regard to the individual driving of looms by small electric 
motors, specially designed for high efficiency. Some few 
months back the British Westinghouse Electric and Manu- 
facturing Company, Limited, secured an order for the 
equipment of a weaving shed on these lines from Messrs. 
Edward Hibbert and Company. of Hvde, through their 
consulting engineer, Mr. Robert Blackmore, of Stalybridge. 
This installation 1s now at work, and the following paragraph 
from the ''Factorv Times" (a paper devoted to the 
interests of mill operatives) is worthy of reproduction :— 
** The new shed recently built by Messrs. Edward Hibbert 
and Company, Greencroft Mill, is being driven by motors. 
The looms are running much quicker and steadier than 
they did under the ordinary system, and the operatives 
are well satisfied with the alteration. The motors are so 
arranged as to use a short belt, and the drive ensures smooth- 
ness of running and prevents slips." 


The Vickefs E O A Control Pillar. 


We illustrate on this page the new Vickers E O A control 
pillar, which is manufactured by the Electric and Ordnance 
Accessories Company,- Ltd., of Chester-road, Aston, 
Birmingham. This pillar is intended for the starting and 
shunt control of D.C. motors in those situations where 
reliability and simplicity in the control gear are essential. 
It is claimed for it that it perfectly safeguards the motor 
under all conditions. It is very simple in action—one 
handle only on the non-reversing type, as contrasted with 


VIEW OF INTERIOR, SHOWING STARTING RESISTANCE, REVERSING 
BARREL, REVERSING HANDLE, AND REGULATOR, 


the two or three handles of the usual starting panel. It is 
self-contained, all resistances (starting and shunt), main 
switch, fuses, etc., being contained in a weather-proof 
case. It is reliable and substantially made, and it is fool- 
proof. It is specially suitable for the control of motors 
operating printing presses, calendering machines, machine 
tools, or any machines which require to be frequently 
started and stopped. Where necessary, it can be arranged 
to release the circuit breaker and so stop the motor, from 


recently manifested with 


various parts of the machine by means of push buttons, 
as is required for printing presses, etc. The“ EOA " Pillar 
should be used wherever absolute reliability is required, 
for it safeguards the motor as does no other starting 
device. The whole of the parts are assembled to a strong 
cast-iron framework, the live parts being enclosed by 
means of sheet-iron doors, hinged to the main frame. These 
doors are interlocked with the circuit breaker so that 
they cannot be opened while the motor is running, without 
releasing the circuit breaker and stopping the motor. 


Leclanché Cells and Batteries. 


We have received from Messrs. Siemens Bros. and Com- 
pany, Ltd., Caxton House, Westminster, List No. 531a, 
giving a condensed arrangement of the Leclanché Cell 
section of their main catalogue of fluid batteries, No. 531. 
It has been issued for supplying to contractors, ironmongers, 
etc., who are interested in Leclanché Cells, but who do not 
require particulars of Daniell or other fluid cells, which are 
less often called for. Messrs. Siemens Bros. will be pleased 
to send this publication, which forms a most complete 
catalogue of Leclanché Cells, to all those who are interested 
in the subject. 


The Zoelly Steam Turbine. 


The British and Colonial Zoelly Turbine Syndicate, Ltd., 
Queen Anne’s-chambers, Westminster, favour us with a 
copy of a pamphlet they have just prepared, showing the 
most recent test results obtained by different sizes of the 
Zoelly steam turbine. The tests show that a very high 
efficiency is now obtained by the Zoelly turbine. Of these 
machines there were at the end of lagt year close upon 
750 installed and running, representing a total horse-power 
of over 1,500,000 h.p. The number of vessels fitted with 
Zoelly marine steam turbines was 19, representing a total 
power of over 300,000 s.h.p. Among the special advantages 
claimed for the Zoelly steam turbine are high thermal 
efficiency at all loads, simple and efficient governing by 
means of throttle valve, saving in space and weight, 
simple design of stuffing box, requiring no lubrication, 
big clearance round the moving blades with certain safety 
from blade stripping, and long endurance of blades owing 
to low steam velocity. A copy of the pamphlet will be 
forwarded by the British and Colonial Syndicate on request. 


Bonella Light Accessories. 


We have received from Messrs. D. H. Bonella & Son, Ltd.» 
of Mortimer-street, London, W., leaflet No. 353, giving 
illustrated: details of a wide range of adaptors, cord con- 
nectors, and other lighting accessories, copies of which 
will be supplied to the trade on request. 


Union Friction Hoists. 


The Union Electric Company, Ltd., of Park-street, South- 
wark, S.E., send usa new illustrated list of their well-known 
friction hoists. These hoists are made for either d.c. or a.c 
and are specially designed to provide a cheap and thoroughly 
reliable winch particularly suitable for use in building 
construction. The range of sizes covers loads of 5 to 45 cwt., 
and from 6 to 26 h.p., the output being calculated on a 
most conservative basis. While constructed with a view 
to compactness and portability, they are at the same time 
properly proportioned to withstand the extremely hard 
wear and rough usage inevitable in the class of work for 
which they are intended. As a builder's hoist is called 
upon to remain fairly constantly in use throughout the 
whole working day, a friction drive has been adopted 
for the rope drum. This affords the advantages of simplicity 
and ease of operation, and at the same time renders it 
possible for the electrical switchgear to be reduced to the 
minimum of one main switch and a simple motor starter. 
These can be placed in any convenient position, not neces- 
sarily close to the hoist, since the motor, when once started 
up, is kept running during the whole working period, 
control of the hoist being effected entirely by means of the 
friction wheel lever. The motor absorbs very little energy 
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except when a load is lifted. The control of the hoist is 
effected by a single lever, operated by a rope from any 
convenient position. These hoists are listed for use on 
direct current circuits or three-phase alternating current 
circuits of 50 cycles. In the case of direct current hoists, 
the motor is a shunt wound enclosed ventilated machine 
of suitable speed and output, and the switchgear ‘an 
ironclad combined switch and fuses, together with a semi- 
enclosed motor starter fitted with a '' no-volt " release. 
For three-phase circuits the motor is a squirrel cage enclosed 
ventilated machine, controlled by a triple pole, ironclad 
combined switch and fuses, and an enclosed star-mesh 
controller. Since local conditions dictate to so large an 
extent the speed and capacity required for a builder's 
hoist, quotations and specifications of hoists to satisfy 
special requirements, and prices of double purchase hoists, 
fitted with two-rope drums, capable of lifting loads at 
two speeds, will be sent by the Union Electric Company 
on application. 


* Falcon ” Specialities. 


Messrs. Tetley & Company, of the Falcon Electrical 
Works, Salford, have just issued a new list of their well- 
known shock-proof fittings, vulcanized rubber wires and 
cables, twin flexible cord and bell wire, copies of which will 
be forwarded on application. "Their switch holder, listed 
at 3s. subject, is à speciallv designed article taking any 
standard shade, is strong and substantial, and has a 
high-class switch movement. A special trade list is issued 
of vulcanized wires and cables of 600 megohms grade. 
The conductor consists of 100°, conductivity copper wire, 
each wire carefullv tinned, insulated with one laver of 
pure Para and two layers of high-grade vulcanizing india 
rubber. taped by a fine waterproof tape, vulcanized into 
a homogeneous body, and finally strongly braided with 
cotton thoroughly compounded. 


Cables and Wires. 


The London Electric Wire Company and Smiths, Ltd., 
have just issued in very handy form a copy of their new 
revised price list, together with a variety of useful tables 
and other information which has been compiled with 
great care and should prove of especial value to contractors. 
The list deals with telegraph and telephone cables, flexibles, 
line wires, aerial cables and brushes, instrument wires, 
enamelled wires, resistance wires, fuse wires and sundries. 


The **Samson"' Holophane Suspension. 


Messrs. Siemens Brothers Dynamo Works, Ltd., T yssen- 
street, Dalston, London, N.E., are issuing to the trade 
an attractive tinted card illustrating the *'' Samson" 
Holophane Suspension, which they are placing on the 
market for Stiletto Holophane Reflectors. The '* Samson ” 
when used in conjunction with “ Tantalum " or “ One- 
watt ” lamps, forms an efficient and artistic fitting. It is 
substantially designed so that the maximum degree of 
strength is obtained, as owing to the weight of the glassware 
all suspensions should be thoroughly reliable. The “ Sam- 
son " suspension is supplied either with the ordinary type 
of ceiling plate and hook for direct connection or with 
ceiling plate and hook to cover conduit boxes or 
ceiling roses, and can therefore be adapted to any existing 
electric light installation. They are prepared to overprint 
quantities of this card, free of charge, for any contractor, 
on receipt of his inquiry. 


Shank's Theatre Fittings. 

A new illustrated list is to hand from Messrs. David 
Shanks & Company, Ltd., of 115, Wainwright, Aston, 
Birmingham, describing a varied range of electric fittings 
for cinematograph theatres, etc., including “ Exit” 
indicators, external signs such as “ The Picture House " 
and “ Picture Palace," ceiling fittings, chair lamps and 
hall and ornamental lamps in numerous designs. The list 
also illustrates the Shanks safety fire shutters for operating 
rooms, which have received the cordial approval of insurance 
companies and local authoritics. Made of wrought iron, 
the frames are grooved, and the grooves are provided at 
top and bottom with asbestos cushions to deaden the 
sound of opening and closing. The shutter is accurately 
counterbalanced, and bv touching a lever at the top the 
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operator can instantaneously close it. These shutters 
can be closed in case of emergency by any attendant in 
the theatre pulling a knob attached by a chain to the 
operating lever. This chain and knob can be placed in any 


convenient position inside the theatre. 


The Elixum Iron Clad Switch. 


The Sun Electrical Company, Ltd., of 118-120, Charing 
Cross-road, London, W.C., send us details of their 
" Elixium " iron-clad switch, which combines some 
especially noteworthy features. It is operated bv an 
entirely new mechanical arrangement for which absolute 
reliability is claimed. Contact is made on both sides of 
the switch blades. The handle requires very slight move- 
ment to open the switch, and one strong spring operates 
both switches. While the switch is on it is impossible 
to open the case ; and it is waterproof and totally enclosed, 
thus meeting all the most searching requirements. ‘I'he 
“ Sun ” ironclad is a switch of the double-pole knife pattern, 


and is suitable for pressures up to 500 volts. Any wear at 
the pivot end is automatically taken up, and a good contact 
thus maintained. An extremely quick and long break 
is obtained by a strong pull-off spring which comes into 
action as soon as the blades leave the jaws of the top 
contacts, preventing the switch from remaining in an inter- 
mediate position. All working parts are well insulated, the 
case is asbestos lined, and cable holes fitted with insulating 
bushes, and an earthing terminal is provided. Both of 
these switches, and of the ‘‘ Sun” ironclad service fuse, 
the prices quoted are extremely low, while material and 
workmanship are in all cases fully guaranteed. 


Electric Cooking. 

Three interesting dinners took place last week at the 
works of the Sunbeam Lamp Company, Ltd., North 
Parade, Bradford. The first was given on Tuesday evening 
to the Corporation Engineers of the district and was very 
well attended. The whole of the four-course meal, including 
the coffee, was cooked by a '' Tricity " outfit for a total 
consumption of 5'9 units, or nearly 3d. On Wednesday 
evening the Bradford contractors were entertained, and 
on Friday, Huddersfield and Halifax contractors. Three 
very interesting evenings were spent, and after the dinners 
Mr. Grogan, of the Berry Construction Company, Ltd., 
gave a short demonstration on “ Tricity " apparatus. Mr. 
MALE (Secretary of the Sunbeam Lamp Company) pre- 
sided. 


Insulated Aluminium Cable. 

We reproduce her. with one of the latest diagrams issued 
by the British Aluminium Company, Ltd., of 109, Queen 
Victoria-street, E.C., indicating the saving to be effected 
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by the use of aluminium cables, paper-insulated and lead- 
covered as compared with copper cables of equal current- 
carrying capacity. The figures in the diagram are based 


upon raw copper at £60 per ton, and aluminium wire at 
£93 6s. 8d. per ton. As a companion to the diagram the 
makers issue a useful table of dimensions and weights of 
aluminium paper-lead-insulated low-tension cables, based 
upon the specification of the Engineering Standards Com- 
mittee. 


BIRMINGHAM SECTION OF THE INSTITUTION 
OF ELECTRICAL ENGINEERS. 


At the annual general meeting of the Birmingham Local 
Section of the Institution of Electrical Engineers, which was 
held on Wednesday, May 10, at the Grand Hotel, under the 
chairmanship of Mr. M. J. Railing, the annual report of the 
Committee was received and adopted. During the Session 
there were seven general meetings of the Local Section, as 
follows : November 16, 1910, address of the Chairman, Mr. 
M. J. Railing ; December 14, paper by Haydn T. Harrison, 
Member, on ‘‘ Street Lighting by Modern Electric Lamps." 
January 11, 1911, paper by K. Faye-Hansen and G. Harlow, 
Associate Members, on “ Merz-Price and other discrimina- 
tive protective apparatus for A.C. Circuits’: February 8, 
paper by L. F. Mountfort, Associate Member, on “ The 
Electrical Undertaking of the Birmingham Tame and Rea 
District Drainage Board " ; March 8, paper by N. P. Smith, 
Associate Member, on * The Non-Salient Pole Turbo- 
Alternator and its Characteristics " ; April 26, paper by 
A. M. Taylor, Member, on * Battery Economics and Battery 
Discharge Arrangements”; May 10, annual general 
meeting. The papers have been illustrated in some cases 
by demonstrations with lantern slides. The meetings have 
been held in the buildings of the University, Edmund- 
street, by kind permission of the authorities. All papers 
read and discussed at the Local Section meetings, being 
accepted papers, have been, or will be, published in the 
“Journal.” The fourth annual dinner was held at the Grand 
Hotel on Wednesday, January 18, 1911, when about 100 
members and friends attended. Among the guests were 
Major W. A. J. O'Meara, C.M.G., Messrs. C. H. Wording- 
ham, M.Inst.C.E., T. Harding Churton, Professor H. Bohle, 
H. Hirst, A. H. Walton, P. F. Rowell, Colonel J. F. Lister, 
J. Batey, and T. Stern. 

Attendances varied from 60 to 118. giving an average of 

77, and the total membership is now 418, as compared with 
398 a year ago. For such a membership, made up of 55 
members, 170 associate members, 59 associates, and 134 
students ; the average attendance during the past year has 
been small, and it is hoped that an improvement in this 
respect. will be manifested during the coming session. 
_ All expenditure in connection with the work of the Local 
Section has been met by a grant from the Institution, with 
the exception of the deficit on the dinner account, which 
was met by special subscriptions from chairman, past 
chairmen, and members of committec. 

A list of nominations for office-holders for 1911-12 was 
drawn up by the committee, at their meeting on March 16, 
and circulated to the local members with a request for 
further nominations. Since no other nominations have been 
received, the committee’s nominees were elected for the 
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coming session as follows: Chairman, M. J. Railing ; past 
Chairmen, R. A. Chattock (1906-7), Gisbert Kapp (1907-8-9), 
R. K. Morcom (1909-10) ; vice-chairman, A. M. Taylor ; 
ordinary members of committee, J. H. Barker, W. C. 
Goodchild, M. Kloss, Dr. Ing., W. J. Lrake, F. M. Lea. 
A.M.Inst.C.E., F. J. Moffett, B.A., D. K. Morris, Ph.D., 
C. E. C. Shawfield, Maurice Solomon, J. J. Steinitz, W. E. 
Sumpner, D.Sc., R. Threlfall, F.R.S.; Hon. Secretary, H. 
B. Matthews. 


DIARY. 


FRipAv, May 12. 

INsriTUTE oF Mertais.—Second May Lecture, “ The 
Hard and Soft States in Metals," Dr. G. T. Beilby, 
F.R.S. l 

Royat Instrirution.—Albemarle-street, Piccadilly, W., 
9 p.m., “ Biology and the Cinematograph,” Professor Wm. 
Stirling. 

PuysicaL Sociery or LoNpoN.—Imperial College of 
Science, South Kensington. 8 p.m. 1. “ Stream Lines Past 
the Elliptic Cylinder and Magnetic Interpretation," by Sir 
George Greenhill and Col. R. E. Hippisley, R.E. 2. “ The 
Method of Constant Rate of Change of Flux as a Standard 
for Determining Magnetisation Curves of Iron," by Messrs. 
J. T. Morris and T. H. Langford. 3. “ Demonstration of an 
Electric Thermo Regulator," by Prof. H. L. Callendar. 


SATURDAY, May 13. 

ASSOCIATION OF ENGINEERS-IN-CHARGE.—Visit of in- 
spection (by courtesy of Messrs. J. Mowlem & Company, 
Ltd.) to tunnels for extension of Central London Railway 
from the Bank to Liverpool-street. 3 p.m. at Messrs. 
Mowlem's offices, 228, Bishopsgate-street, E.C. 

JUNIOR INSTITUTION OF ENGINEERS.—3 p.m., visit to the 
National Physical Laboratory, Paddington. 


Tuurspay, May 18. 

INSTITUTION OF ELECTRICAL ENGINEERS.—Victoria Em- 
bankment. ‘‘ Automatic Telephone Exchange Systems,” 
Mr. W. Aitken, 8 p.m. 

Fripay, May 19. 

RovarL InstiruTion.—Albemarle-street, “ Recent Ex- 
periments with Invisible Light,” Professor R. W. Wood, 
LL.D., 9 p.m. 
SATURDAY, May 20. 

ASSOCIATION OF ENGINEERS-IN-CHARGE.—Discussien on 
“ Steam Plant Manipulation," St. Bride's Institute. 7.30 
p.m. 

Fripay, May 26. 

INSTITUTION OF MECHANICAL | ENGINEERS.—Storey s- 

gate, St. James's-park, S.W. Conversazione. 


THURSDAY, JUNE l. 

Rontcen Society.—66, Victoria-street, Westminster, 
S.W. Papers: “ On a Possible Therapeutic Use of Strongly 
Ionised Air," by Mr. C. E. S. Phillips: * Photographic 
Action of the Positive Brush Discharge," by Mr. Charles W. 
Raftet y. 

"TukEspAY, JUNE 27. 

INCORPORATED MuNxiciPAL ELECTRICAL ASSOCIATION. 
Sixtietfh Annual Convention at Brighton, continuing till 
June 30. 


Lowpox ELEcTRICAL EÉNGINEERS.— Orders for week 
ending May 13, 1911 :— Officer commanding, Col. H. M. 
Leaf. Monday, May 8, “ A" Co., Infantry Drill, 7 to 7.30 
p.m.; Technical Drill, 7.30 to 10 p.m. Tuesday, May 9, 
"B" Co., Technical Drill, 7.30. to 10 p.m. Wednesday, 
May 10, all companies: Annual Course of Musketry at 
Purfleet Range. A list of trains and other detail can be 
obtained at Headquarters, also railway tickets for officers, 
N.C.O.s and men attending the shoot. Thursday, May 
11, * C" Co., Recruits’ Drill (Infantry Drill), 6.45 to 7.30 
p.m.; Technical Drill, 7 to 8.15 p.m. ; Co. Drill, 8.20 to 
9 p.m. (Millbank Barracks, Drill Order). Friday, May 12, 
" D" Co., Recruits’ Infantry Drill, 7 to 8 p.m. ; Technical 
Drill, 7 to 10 p.m. | All companies, Annual Course of 
Musketry, detail as for Wednesday, May 10.—(Rigned) 
P. H. Campbell, Captain and Adjutant, London Electrical 
Engineers. 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “ Electrical Engineer." 


Separators for Use in Electrical Batteries. 


30602.—1909. P. MARINO, 41, Wellington-street, Regent's-park, 
N.W. The fabric to be used as a separator for electrical 
batteries is immersed in an alkaline silicate bath, then in a 
bath of dilute phosphoric or sulphuric acid, and is sub- 
sequently coated with a film of india rubber or paraffin wax. 


Electric Cooker. 


2829.—1910. G. G. BELL, 14, Addison-court-gardens, Kensing- 
ton. The apparatus comprises a mass of material which 
has a high specific or latent heat value. This is surrounded 
by heat insulating devices. The heat insulated mass is 
hollow and the hollow space forms the oven of the cooker 
and is closed at the lower part by a plug. 


Electric Switches. 


8375.—1910. J. H. Tucker, King's-road, Hay Mills, Birming- 
ham. This combined switch and plug connection has a 
spring and catch controlled by the plug and made to hold 
the switch open. In addition to the switch being auto- 
matically opened, by the act of removing the plug from 
the socket, the act of moving the adjustables witch member 
to its off position removes the influence of the plug from 
the throw-off spring. 

Controllers for Electric Motors. 


9097.—1910. CUTLER HAMMER MANUFACTURING COMPANY, 
Milwaukee, Wisconsin, U.S.A. This controller is provided 
with electro magnetic means for controlling the motor 
circuit and electro-magnetic means for slowing down the 
motor. A limit switch causes the operation of the slowing 
down, and also causes the controlling means to disconnect the 
motor from the circuit should the slowing down contrivance 
fail to operate. A second limit switch causes disconnection 
of the motor from the circuit after the speed has been 
reduced. e 


Electric Switches and Cut Outs. 


9153.—1910. W. A. Trier, 101, New Church-road, Camberwell, 
S.E. The switch comprises a circular casing adapted to 
contain mercury and having a disc like member mounted 
inside. Either the disc or the casing is rotatable and operates 
at a predetermined speed to draw the mercury up to one 
or more contacts, mounted in a pocket in the casing, to 
make electrical connection between them or between a 
contact and the casing. 


Telephone Transmitters and Relays. 


11602.—1910. R. A. FESSENDEN, Brant Rock, Mass., U.S.A. 
A small brass rod with a rounded end is attached to the 
diaphragm of the transmitter. The outer end of the rod 
rests against a silicon button fastened to a brass disc 
mounted on a flexible arm. The pressure between the rod 
and button is adjustable by a screw. The vibration of the 
diaphragm by the voice varies the pressure between the 
rod and button. A speech is reproduced in the receiver 
of a local battery. 


Electric Furnace. 


15168.—1910. F. A. J. FITZGERALD, Jewett Block, Falls- 
street, Niagara. The furnace has an open chamber and 
the carbon resister is mounted above the charge to be 
heated. In order to protect the resister from oxidising 
or other active gases, à continuously non-oxidising atmos- 
phere is maintained in the melting chamber and around 
the resister. The inert gas is prevented by the relation 
of pressure within and without from returning from the 
melting chamber to the supply pipe. ° 


Electromagnetic Apparatus for the Transmission of Power. 


15422.—1910. G. W. Money, 10, Bush-lane, E.C. In this 
transmission gear for coupling two adjacent shafts the 
coil of the electromagnet which surrounds the shaft has 
projecting pole pieces which on the one hand overhang 
the coil and are formed with faces lying opposite and close 
to the opposing pole faces so that a narrow gap is left 
for the passage of the magnetic flux through which a con- 
ducting disc on the driving shaft passes. 


Automatic Electric Cut Out Switches for Tramway Systems. 


15482.—1910. R. WINTERHALDER, P.O. Box, 154, Kamloop, 
British Columbia. The apparatus controlling the opening 
of the circuit consists of switch terminals in the main 
circuit. A circuit closing member is carried at one end 
of & switch lever. The other end of the lever is pivoted and 
provided with an arm extending beyond the pivot. A 
bell crank lever is pivoted adjacent to the extension and 
has an arm with a catch member to engage the extension. 
Ap electromagnet energised by the branch circuit directly 
operates the other arm of the bell crank lever. 
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Central Energy Electrical Signalling. 


16333.—1910. A. GOLDSTEIN, 114, Liberty-street, New York, 
U.S.A. The arrangement of the signalling system is such 
that in the case of an accidental ground occurring m any 
loop or loops of a series of loops in the circuit, those grounded 
loops are cut out of circuit and their transmitters con- 
nected to special translating devices. The gap in the circuit 
due to the removal of the ground is closed so that the 
transmitters in the remaining loops continue to send their 
signals over the circuit. 


i Sheath for Electric Lamps. 


18821.—1910. J. Giur, Highfield House, Normanton. The 
sheath is made of insulating material and is designed to 
protect the metallic parts of the lamp and the metallic 
connections so that shoald they accidentally become 
electrically charged there is no possibility of any person 
coming into contact with the live parts. The lamps can be 
changed without removing the sheath. 


Electrical Measuring Instruments. 


19093.—1910. Hartmann & BRavN, A.G., 95, Konigstrasse, 
Frankfort a/Main. The current to be measured flows 
through a coil and reciprocates it under the influence of a 
magnetic field which is practically uniform. The lines 
of force in the field are extended in the longitudinal direction 
and spread uniformly outwards and thus increase the 
path of the coil and enable a long and. 1niform scale to be 
obtained for direct recording, 


Electric Switches. 


19125.—1910. W. P. Scott, 73, Vanburgh Park, Blackheath, 
S.E. This is a watertight snap action switch the spindle 
of which is mounted within the casing carrying the contact 
member and is engaged by a crank and quadrant with a 
co-axial spindle passing through a stuffing box in the 
casing. The spindle has a lost motion operating device. 


Incandescent Metal Filament Lamps. 


94548.—1910. O. Krause, 5, Teltowerstrasse, Berlin. A 
epring is arranged between the lamp foot and filament 
supporting device. The spring 18 effective in the direction 
of the axis of the lamp and minimises shocks which may 
occur in the direction of the stem and prevents the support 
from being displaced. 


Fusible Cut Outs. 


27712.—1910. C. M. Dorman, R. A. 8uiTH AND H. G. Bacos, 

* Ordsal Electrical Works, Salford. The fuse bridge and 

base plate pave polarised metal pieces sunk in recesses 

for the reception of the terminals so that when the bridge 

or plate are handled the terminals may not be accidentally 
touched. 


Resistance Units. 


952.—1911. GENERAL ELECTRIC Company, Schenectady, U.S.A. 
This resistance comprises a tubular insulating support 
to the inner surface of which a metallic member is secured 
by enamel. The resistance conductor is secured by enamel 
to the outer surface of the tube. The whole device is fired 
in order to unite the parts. 


Electrodes for Secondary Batteries. 


2017.-—1911. E. W. Swirn, Philadelphia. These electrodes 
comprise a conductor, active material or material to become 
active, and a surrounding pile of thin annular dises of 
inactive material superposed and forming a wall. Minute 
pores or crevices are left between the disc and these allow the 
electrolyte to pass through but prevent the active material 
from passing. ‘The discs are held in the form of a tubular 
structure by ribs. 

Electric Bell Circults. 

2572.—1911. A. Barpwiw, Devonshire Brass Works, Keigh- 
ley. A permanent resistance is arranged in shunt across 
the circuit, combined with a resistance consisting of an 
electric lamp in the primary main for reducing the current 
to be supplied for ringing the bell. 


ood 


The Akkumulatoren-Fabrik A.G., Berlin, Hagen, in- 
creased its takings in Germany and Austria from 17,418,000 
marks in 1909 to 17,447,200 marks in 1910. The net 
profit was 1,645,229 marks, and tlie dividend is to be 
15^, instead of 12}% paid last year. This will absorb 
1,200,000 marks, so that the carry over for 1911 is 72,206 
marks. 


5306 


THE ELECTRICAL ENGINEER, MAY 12, ror. 


TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Line. 
| 
tbe May 3 
Aberdeen Corporation...... vus Moe s 
Ayr Corporation ........-.-- oo. By 
Birkenhead Corporation........ May 7 
Birmingham Corporation....... April 29, 
Blackburn Corporation.......-- May 3 
i 
Blackpool Corporation.. ....... MD. 
Blackpool-Fleetwood Trams.... May 6 
Bolton Corporation..........-. April 30 
Bournemouth Corporation. ..... May 3, 
Bradford Corporation.......... April 29 
Brighton Corporation.......... May j 
Bristol Tramway Company..... du 5 
Burnley Corporation..........- ay 
May 7| 
Burton Corporatlon............ y 
Cardiff Corporation...........- April e 
Carlisle Tramways Company .... u 
Central London Railway ....... May i 
City and South London Railway|May T 
Cork E. 1. and L. Company..../May 1 
Croydon Corporation ....}..... April 21 
Darwen Corporation........... "es 20 
Dover Corporation ............ Apr 
Dublin and Lucan Electric Ry... ped à 
Dublin U.T. eeooeeveoseeneveee ere ee ay i 
May 3 
Dundee City Tramways........ 
East Ham Corporation... ...... May 6 
Glasgow Corporation... ..... -- [May 5 
Gloucester Corporation......... | 
Halifax Corporation ...... oe. [May i 
Huddersfield Corporation. ...... May M 
Hull Corporation...........- s ay 
May 6 
[ford Corporation.......... — 
Ilkeston Corporation........... May 4 
Kirkcaldy Corporation......... ae 
Lancashire United Tramways...| May | 
May 6 
Leeds Corporastion............. 
Leicester ration.......... May s 
Apri 29 
Liverpool Corporation ......... | 
Liverpool Overhead Rallway....|"3Y 7 
London County Councll..... ete as d 
London Electric Railway ...... May 3b 
Lowestoft Corporation ......... ay ! 
Mar e 
Maldstone Corporation......... Mav 6 
Manchester Corporation........ ay | 
May 6l 
Metropolitan District Railway.. / 
Metropolitan Railway.......... May 7 
Nelson Corporation............ May 6| 
Newcastle-on-Tyne Corporation.|May 6 
Newport (Mon.) Corporation... .| April 30! 
Oldham Corporation........... May 7 
Portsmouth Corporation ....... April 29. 
Reading Corporation........... April 27 
Rochdale Corporation.......... April 22 
Rotherham Corporation........|May i 
Salford Corporation............ May l 
Scarborough Tramways Co......jApril 25 
Sheffield Corporation ......... “May 7 
Southampton Corporation...... May 3 
Southend-on-Sea Corporation...|May 3 
Stockport Corporation ....... pe]. = 
Sunderland Corporation........|May 7 
Swindon Corporation ...... e... May 3 
Torquay Tramways.. ..........| — | 
Wallasey Corporation..........|May © 
Warrington Corporation.. ... ee j/APril 27 
West Ham Corporation. ........| Mar 23, 
Wolverhampton Corporation. ...| May 3 


t 
1,490 
228 
1,220 
7,046 
1,008 
159 


2,411 
1,588 


5,113 
959 


6,151 
1,417 


258 
2,219 
5,113 
$,314 


499 
2,266 


209 


137 
5,661 


1,176 
1,036 


20,223 


A 


Traffic Returns per 
week. 


Ending! 1911-12 | 1910-11. 


Increase or | Miles of 
decrease. track open 
e 
Week. | Current , 1911. | 1910. 
year. | 
| 
e ' 
+ 38 4-2,020' 273 | 27} 
10 — | 8 8 
+ s3 233 | 24-089| 24:080 
-- 425 ++) 386 | 56-702| 58-52 
+ 21 623 | 1462 | — 
e 502 | 1462| — 
Los 2925 — — 
+ 160 .-1,270 | 42 42 
— 86 4- 639 | 99:44 | 21°05 
265 2 740 | 98 | 64-81 
171 695 | 95 — 
465 a 57 67 
149 = 22 20 
7 70 6 6 
148 823 | 17°35 | 173 
697 |—4655 | 6-32 | 6:32 
{ 
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a Train Miles. 


h Half-years' figures, 


Accounts for past year. 

pe | Receipts per 

Passengers | Car miles | Pas | Car | Mile of 
Ending |receipts run. senger.| mile. | track. 

£ 

May 31| 71,930 | 17,517,904 | 1,666,119 | -98 |1102 | 4,940 
Mar 31| 56,713 | 12,644,501 | 1,207,761 | 1'089|11:13 | 2,315 
Dec. 31| 35,210 | 2,939144 | 592,312} — | — | > 
Mar. 31|121,707 | 27,018,149 | 2,641,202 | 1-08 |11-05 | 2,897 
„ 31| 86,225 | 13,091,928 | 1,766,068 | 1:47 |11-71 | 2,912 
„ 81] 49,124 | 10,708,184 | 1,126,676 | 1:101|10:464 | 2,857 
Dec. 31| 308,615 | 47,454,560 | 5,914,718 | — — — 
Mar. 31| 65,205 | 12,911,118 | 1,263,118 | 1-21 |12:41 | 6,067 
» 31| 14,044 8,082,084 428,219 | 1:07 | 7-87 | 1,892 
>» à 91/109,970 | 25,058,146 | 2,497,169 | —  |10-57 xe 
Dec. 31| 350,150 41,898,373 1,456,780 | 2-01 |. 6:769 65,404 
Dec 31| 25,407 6,704,071 899,173 | 1.07 | 6-80 | 2,578 
Mar. 31| 85,806 | 19,476,576 | 92,269,500 | 1-057| 9-07 | 4,498 
» 31| 13,899 2, 557,654 245,584 | 1-20 | 13-68 | 1,922 
», 81] 11,508 | 2,097,072 $16,754 | -98 | 8778 | — 
Dec 31| 7,472 449,077 146.081 | 49 |1227 |1,067 
May 15. 62,328 | 16,843,000' 1,822,804 | 87 |11:30| — 
Mar. 31, 53,287 | 16,059,912 | 1,303,753 | -78 | 9-81 | 3,750 
May 31| 803,591 | 222,730,571 | 20,074,016 | -96 10-22 | 4,706 
Mar. 31| 92,009 | 17,067,856 | 1,909, 97 | 1-30 11:64 | 2,456 
„ 31| 96,185 | 19,001,669 | 2,058,063 | 1-22 1U-21 | 3,875 
» $1/ 128,722 | 80,964,264 | 3,022844 | 1- | 10-22 | — 
» 31| 25,828 6,385, 466 634,446 | -87 | 9-58 | 2,066 
, 91 7,214 | 1,968,850 198,415 | 9-1 | 7-9 | 1,803 
May 15| 14,003 | 4,874,199 459,066 | -711| 7-838 | 1,856 
Dec. 31| 68,689 | 13,756,320 | 2,272,700 | — | — = 
Mar. 31|357,010 78,885,015 8,152,990 | 1:08 [10:41 | 3,311 
Dec. 81,582,276 | 125,507,283 | 12,235,408 | 1:106|11:42 | 5,020 
June 30| 79,004 | 11,171,516 | 1,106,886 | — | — ael 
Mar. 31/1,891,035| 418,817,877 | 30,645,612 | 1:06 1148 | — 
Sept.30| 10,896| 2,377,816 329,958 | 1-07 | 79 |2,179 
Dec. 81| 718,089 | 102,849,468 — 1°48 — — 
Mar. 31| 7,576 | 2118878 203,708 | «= | 8-93 — 
»  81|206,130 | 45,385,207 | 4,437,039 | 1-09 |11315 | 8,421 
» 81; 85.146 8, 452, 562 895, 238 “99 | 9:42 2,425 
Mar. 81, 102,978 23,053,717 2,291,767 1:10 {10°15 = 
» 391 82,506 7,834,675 909,439 | :96 | 8-28 | 4,183 
, 81) 63,000 11,360,871 1,402,532 | 1:31 |10-774 — 
»  81| 33,313 6,960,178 722,393 | — |1106 | — 
Mar. 31,244,005 | 45,771,011 | 5,486,150 | t-25 [10-67 | 8,185 
Mar. 25 316,789 | 84,500,331 | 7,618,883 | -900 | 9-978| 4,144 
„ 25 62,647 | 10,121,887 | 1,167,451 | L:25 |11.33 | — 
Mar. 31| 52,004 9,156,172 | 1,835,911 | 1°84 | 9-842| 1,830 
„ 31] 58,889 | 14,561,672 | 1,451,908 | -07 | 9°73 | 2,944 
Dec. 31| 15,065 2,880,420 353,207 | 1:40 | 1-023 | — 
Mar. 81| 49,835 9,990, 653 1,059,629 | 1:19 |11:28 3,971 
, 31 20,169 5,206, 940 425,774 "915/10°939 | 2,064 
Mar. 31 127,066 | 36,846,649 | 2,007,805 | -801)10°21 | 4,518 
„ 81} 44432 | 9,440,869 975,714 | — 110-920 | 2,190 
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Alternating Current Calculations. 


The publication of the first article in this New 
Series is unavoidably postponed cntil our next 
issue. 


NOTES. 
Payen evidence of the innate depravity of the 


metal filament lamp is to hand this week from 
various sources. It seems that despite the “ Journal of 
Gas Lighting," the metal lamp persists in attracting new 
consumers, with the result that supply undertakings all 
over the country find themselves recording a continuously 
increasing output of current. At Hounslow, a day or two 
Mr. Rycroft, the Electrical Engineer to the Heston 
and Isleworth District Council, showed that since October 
of last year there had been a steady and persistent increase 
in the number of new lamps connected, with the result 
that 20,000 more units were consumed in March of this 
year than in March of last year. At Burton the consump- 
tion of current has gone up from 544,484 units to 691,795 
while in Cove ntry the metal 


ago, 


units, an increase of 147,311 ; 
lamp has assisted very mate rially in the realisation of the 
handsome profit of £16. 400 on the past ye ars working. 


The case of Coventry is really very remarkable. The 
supply began in 1895 and for the purposes of the under- 
taking the Corporation borrowed £259,234. The capital 
expenditure to date is returned at £241,097; there is a 
big reserve fund and the sinking fund stands at £40,540. 
Some £29,000 of capital moneys had been repaid at March 
1910, and in the last six years the profits made have reached 
a total of £43,337. The price of current for lighting 1s 
sixpence per unit for the first hour, threepence for the second 
hour and a penny thereafter, or alternatively a flat rate 
of fourpence-halfpenny, while power supply is a penny to 


three-halfpence according to the demand. 
are pretty well accustomed to learning that 


W'i 
America does big things. A fresh inst ance 1s trans- 


mitted by our New York correspondent, who writes that 
a contract for the largest storage battery the world has 
ever seen has just been made by the Consolidated G: IN, 
Electric Light & Power Company, of Baltimore, with the 
Electric Storage Battery Company, of Philadelphia. The 
battery is for emergency service, and will consist of 152 
cells of the * Exide ” type, each cell containing 133 plates. 


to à 


Each of the 152 lead-lined wood tanks will be 50 inches 
high, 21:75 inches wide, and over 6 feet long, and will weigh 
without plates or electrolyte 940 pounds. The total weight 
of the entire battery equipped with plates and electrolyte, 
when ready for service, will be approximately 1,079,200 
pounds, and when fully charged it will supply 3,000 kilo- 
watts for one hour. 
NE 1s accustomed to regard the French Academy of 
Sciences as a serious-minded and responsible body, 
not in the habit 
claims without first subjecting them to strict investigation. 
The account, therefore, which has been published of the 
experiments made by one of its members, M. Dussaud, with 


of giving its countenance to abnormal 


small tungsten filament lamps, demands some attention 
by reason of the remarkable character of the results 
sald to have been obtained. It Is recorded that sixteen 
lamps were mounted on the edge of a disc which was rotated 
so that each lamp received in turn for a fraction of a second 
a current of about one and a half times the normal amount 
and twice the normal voltage. The rotation of the disc 
caused the light to appear as a stationary ring, and the 
efficiency of the light so obtained is declared to be two 
hundred times as great as that of an electric arc, and not- 
withstanding this high efficiency no perceptible heat was 
produced. But if the average efficiency of the electric arc be 
assumed at ten per cent., get out of M. Dussaud’s 
experiments an efficiency of two thousand per cent. which, 
as Euclid said, is absurd. It is scarcely conceivable that 
M. Dussaud put forward this claim, but there it 1s in cold 
black and white. There is also the fact that under all con- 
ditions at present known the efficiency of the tungsten 
filament rises in direct proportion to temperature, and if 
that is nominally three thousand degrees Fahrenheit it is 
difficult to see where M. Dussaud gets his cold light from. 
[^ is very typical of the ways of the New World as 
trasted with those of the Old that while those in- 
terested in the applications of electricity to avricultural 
methods in this country are as those crying 1n the wilder- 
ness, Sir James Whitney, the Premier of Ontario, 
despatched two special emissaries to Europe to investigate 
the whole question. Mr. P. W. Sothman, Chief Engineer of 
the Hydro-Electric Commission, and Mr. W. Bert Road- 
house, Secretary of the Ontario Department of Agriculture, 
are to inquire into the operation of low-tension lines in 
rural districts, from which power and light may be conveyed 
direct to individual farms and houses at cost price. The 
project has been practically demonstrated 1n parts of 
Switzerland, Germany and Italy, and the 
electricity, not alone for heating and lighting, but also for 
operating farm machinery, tilling and fertilising the soil, 
have been successfully tried and proved. Mr. Sothman will 
make an exhaustive study of the project from a technical 
while Mr. Roadhouse, whose 
and valuable newspaper 


we 


con- 


has 


Sweden. uses of 


and engineering standpoint, 
practical agricultural knowledge 
experience contributed so much to the report of the Pro- 
vincial Milk Commission, Secretary, will 
gather data for presentation in complete and detailed form 
ericultural Ontario. In all probability the officials will 
be joined in Europe by Mr. Adam Beck, the Ontario 
Minister of Agriculture, and will attend the International 
conferences on the newlyyfound appligation of electricity to 
scientific farmihigz cat Münick did Coldgne. 
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HE Postmaster-General, in his reply to the deputation 
of the Liverpool Cotton Association which waited 
upon him to put forward some business views with regard 
to the future administration of the telephone svstem, put 
forward, as a crushing reply to the advocates of a Telephone 
Authority, the argument that the Government could obtain 
capital at three per cent., whereas a Telephone Authority 
would have to get it from the publie at a higher rate. That 
may be perfectly true, but it certainly has no bearing on 
the question at issue. The Government gets money for the 
Telegraphs at three per cent., and on their administration 
loses a million sterling per annum, which has to come out 
of the pockets of the taxpaver. And while losing this million 
sterling per annum, the Government has to admit that the 
telegraph service is by no means what 1t should be, and that 
experiments in multiplex transmission are only now in 
progress, whereas under business administration the 
multiplex system, so far as it had then progressed, would 
have been in operation ten years ago. A test undertaken a 
few weeks ago showed that the average time occ upied in 
getting a telegraph message across London was a fraction 
under thirty-five minutes, while in many cases a period of 
eighty to ninety minutes was required. It is not a question 
of the rate at which monev could be obtained by the 
Telephone Authority. It is purely a question whether or 
not the telephones should be administered in a businesslike 
manner, and there can be no doubt that even if five per 
cent. had to be paid for the money a business administra- 
tion, freed from the interminable red tape of a Government 
Department, would earn that interest and a good deal 
more on top of it, and five per cent. would thus be much 
cheaper than the Government’s three per cent. 


Mr. Samuel manipulated another red herring with great 
dexterity when he recited the portentous difficulties in the 
way of an independent authority managing the telegraphs. 
Throughout the whole of this question it has never for a 
moment been suggested that the telegraphs should be taken 
over, though everyone agrees that if the system had never 
been allowed to become a State monopoly the progress 
made would have been infinitely greater than has actually 
been the case. He laid stress, too, on the hundreds of miles 
of underground cables, each composed of scores, sometimes 
of hundreds, of wires. They are wires, he said, " which are 

used, some for telephone and some for telegraph purposes. 
It 15 perfectly impossible to separate them. Then there are 
thousands of miles of poles all over the country which carry 
indiscriminately telegraph and telephone wires." All these 
objections have been met and answered by Mr. Herbert 
Laws Webb in our own columns and elsewhere, but we do 
not observe that Mr. Samuel has undertaken any refutation 
of the replies to his arguments. But in one unguarded phrase 
the Postmaster-General managed to let the cat completely 
out of the bag. ‘ The suggestion is made," he said, “ that 
there should be a considerable separation of the telephone 
service from the Post Office administration, so that in fact 
the telephone authority should be really independent of the 
Postmaster-General and of the Government altogether. In 
other words, it would be the National Telephone Company, 
except that it would be controlled by a board of trustees 
appointed by the various interests concerned rather than 
by directors elected by the shareholders." Of course this 
is not so ; but all the same we are grateful to Mr. Samuel 
for thus disingenuously indicating the spot where the shoe 
pinches. 

That Mr. Samuel was unduly optimistic with regard to 
the present efliciency of the telegraph service is made very 
clear by a subsequent communication from Mr. D. Cun- 
ningham, one of the members of the Liverpool Cotton 
Association, who interviewed the Postimaster-General. A 
day or two after the deputation made its representations 
Mr. Cunningham received a message from a friend. in 
London reporting the result of a bankers’ conference. 
“This telegram," says Mr. Cunningham, “was sent off 
from Euston at 4.55 p.m., and was delivered at the local 
post office at 5.40 p.m., thus taking 45 minutes in trans- 
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mission. Later on, as I sat down to dinner, I sent a message 
to New Orleans to purchase 200 bales of cotton, and before 
I had finished my fish the reply was telephoned to me by 
the cable company reporting the execution of the order, 
and, as you will see from the cable forms which I enclose, 
the reply was received here in exactly seven minutes after 
the original message had been despatched. There was no 
question of urgency about this order ; it was just put 
through in the ordinary course.’ These results, as Mr. 
Cunningham very justly points out, are attained because 
of the healthy competition existing between the rival 
companles, and yet our telephone system, on which so 

much of the commercial prosperity of the country depends, 
is to be handed over as a monopoly to the uncontrolled 
administration of a Department which cannot avoid being 
influenced, both in and out of the House, bv political 
considerations. What that means the result of the working 
of our telegraphic system shows only too disastrously. 


HE coming conference on the education and training of 


engineers which has been convened by the Institution 
of Civil Engineers for the closing days of next month 
promises to be fruitful in results of inmense value to the 
future of the profession. In announcing the conference, the 
Council of the Institution. express the opinion that the 
present is a desirable time to consider the methods of 
preparation to be adopted by those who contemplate 
entering the engineering profession in compliance with the 
conditions laid down by the by-laws for election into the 
Institution. The requirements of the by-laws are: a sound 
general education developed upon lines suited to subsequent 
scientific study ; a competent knowledge of those branches 
of science which form the basis of engineering ; and prac- 
tical training under actual engineering conditions, adapted 
to fit persons to take part in the design, as well as in the 
control and direction of engineering works. The Report of 
the Committee on Engineering Education and Training, 
adopted and published by the Council in 1906, made it 
abundantly clear that the broad principles of training 
indicated in the Report are applicable to every kind of 
engineering. There are, however, questions of detail and of 
method involved in the realisation of those principles, which 
are of great consequence, both to students and to those 
under whom their education and their professional know- 
ledge is acquired. It is mainly for the consideration of 
important questions of this kind, which experience has 
shown to deserve careful attention, that the Council have 
arranged the Conference. 


The subject matter of the Conference will be dealt with 
in three groups—general education, scientifie training, and 
practical training; and the organisation of each of these 
sections has been placed in the hands of some of the most 
eminent men in the engineering world. — The subjects 
selected for consideration include: the extent to which 
mathematical and scientific subjects should share with 
other subjects of literate education the attention of school- 
boys who intend to enter later the engineering profession ; 
the question of specialised entrance examinations for 
University or College courses of study in Engineering 
Science with a view to the curricula to be followed, and also 
of the inclusion in the latter of courses in modern languages ; 
the relation of practical training to college study ; whether, 
or to what extent, before, sandwiched, or after 1ts con- 
clusion; the position and uses of engineering. laboratories 
in relation to education at college; the value of a Univer- 
sity Degree in Engineering Science in relation to professional 
competence; the requirements of practical training in 
works, with the necessary complement of scientific study ; 
practical training m workshops or on works of construction, 
with special reference to training in the engineer's office ; 
the relation of engineering employers and colleges from the 
point of view of the practical training of college students ; 
and workshop training as a preliminary to practical training 
in other branches of engineering. With such a programme 
the Conference can hardly fail of achieving notable results. 
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The matter is being dealt with on broad lines, and it is bv 
no means intended to restrict it to enyineers only, much 
less to those who only practice one particular branch of 
engineering. The idea of the Council underlying this Con- 
ference 1s, in fact, that while the general principle embodied 
in the Institution by-laws in regard both to education and 
practical training may be accepted as an expression of the 
general view of the large body of engineers who compose 
the Institution, there remain still unsettled a number of 
questions bearing upon the details of preparation to meet 
these conditions. Experience has shown that difficulties 
arise both in the stage of general and scientific education 
and, perhaps, especially in that of praetical engineering 
training, and it is thought these may be met or overcome in 
some degree by means of discussion of the severa] questions 
in detail, which seem to affect the root of these difficulties. 
In the belief that these objects will be attained we wish 
the Conference every success. 


— 


S. papers of very special value are promised at the 

Faraday  Nocietv's “general discussion on high 
temperatures" on Tuesday next, at the Institution of 
Electrical Engineers, Victoria Embankment :—Dr. Arthur 
L. Dav, of the Carnegie Institute, Washington, is to read 
a paper on " Recent Advances in Gas Thermometry.” Dr. 
J. A. Harker, F.R.S., will describe the high temperature 
equipment at the National Physical Laboratory, Mr. H. 
C. Greenwood, M.Sc., will read a note on boiling points of 
metals, and Mr. A. Blackie will speak on “ The Behaviour 
of Silica at Iligh Temperatures" Contributions to the 
discussion have been promised by Professor Bodenstein 
" On the Maintenance of Constant High Temperatures,’ 
M. Férv “On Stellar Pvrometry,” and others. Dr. R. T. 
Glazebrook, F.R.S., Director of the National Physical 
Laboratory, will preside. During the afternoon the Society 
is to visit the National Physical Laboratory to inspect the 
high temperature equipment, and experimental demon- 
strations will be arranged by Dr. Harker and Mr. Green- 
wood in connection with their contributions to the general 
discussion. It may be possible to invite a limited number 
of non-members to visit the Laboratory, and we are asked 
to say that those desirous of taking advantage of this, or 
of being present at the discussion in the evening, should 
communicate with the Secretary of the Faraday Society, 
82, Victoria-street, Westminster, London, 5.W. 


HE very knotty point referred to in these columns 
some weeks ago with regard to the assessment of the 
Glasgow Tramways is now under the consideration. of 
Sheriff Gardner Millar. The question, it will be. remem- 
bered, turns upon the interpretation of the Act of Parlia- 
ment, the Corporation Tramways Department contending 
that the tramways are a railway, and should, like railways, 
be assessed only on one-fourth of their value as entered 
in the valuation roll, a practice, they claim, that was 
followed until 1908. The City Assessor, on the other hand, 
maintains that the tramways are not a railway, and that 
they are liable like ordinary heritages to be taxed on their 
full value, except under those Statutes which specifically 
mention them as entitled to the reduced assessment. The 
sum involved originally amounted to £15,223, but, as since 
adjusted, it now stands at £12,514. For the Tramways 
Department it was pointed out, when the question came 
before the Sheriff Appeal Court, that in. various Acts the 
word " tramway " was sometimes used with the word 
‘railway,’ and sometimes it was not ; but for thirty-nine 
years nobody ever questioned the contention. that the 
meaning of the Statutes was that " tramway " was entitled 
to be included in the expression © railway.” It was not, 
in fact, until 1909 that the Glasgow Corporation came to 
the conclusion that a difference ought to be made. On the 
other hand, it wascontended on behalf of the City Assessor, 
that when the authorities valued a railway they valued a 
heritable subject —the land that the railway owned and 
occupied for its purposes. In valuing a tramway for the 
purposes of the Valuation Acts they did not get at the 


value of the land, because it had not any land. What 
they did. get was the value of an undertaking which had 
no land, but which, because it rested upon the soil and had 
certain qualities, was treated as a heritable subject. For 
these reasons, whatever might be the case under the Act 
of 1866, it was urged that under the Act of 1891 tramways 
were expressly defined as something entirely different from 
railways. 


f Wireless Telegraphy. 


The German Post Office is considering means whereby 
wave telegraphy can be made to fill the breach in case 
of sudden failures of ordinary telegraphy. In the meantime 
the station at Worddeich is being enlarged for this purpose, 
and new stations are contemplated at Swinemunde and 
Konigsberg. The present. stations on the North Sea, 
Norddeich, Cuxhaven. and Helgoland are. to. have an 
auxiliary station to be erected on the Island of Svlt. The 
Baltic will also be well supplied. with stations. 

The French Colonial Minister has fathered a plan. for 
direct. wireless communication. between Paris and all the 
African colonies. There. is already a French station at 
Monrovia, the capital of Liberia, and another in course of 
construction at Conakry. Oran is to have a station com- 
municating with Timbuctoo, and a central station for the 
colonies is to be erected in Abecher. Wadai as soon as 
possible. This station will also interchange messages with 
Tananarivo (Madagascar) via Dschibuti, and also wit! 
Takar and Brazzaville. It is stated that the discoverv of 
Captain Ferrier, substituting alternating currents of high 
frequency for low tension currents, avoids the difliculties 
hitherto encountered in tropical. countries. from the 
interference of atmospheric electricity. 

A telegram to the Marconi Company announces. the 
successful opening of the new wireless telegraph station 
just erected by the company to the order of the Union 
Government of South Africa. The station. which is situated 
at Slangkop, south of Cape Town, exchanged telegrams with 
the Union Castle liners Balmoral Castle. Edinburgh Castle, 
and the Dunluce Castle, in the case of the last-named the 
distance bridged being 1,500 miles. 


THE REMOVAL OF LEAD SULPHATE. 
Mr. P. F. Trout, 


in à communication to the Chicago 
" Electrical Review," observes that in storage-battery 
practice, one is often confronted. with the perplexing 
problem of removing a coat of hard lead sulphate from a 
sheet of plate of metalhe lead where it is either undesirable 
or impossible to remove it by the crude method of scraping. 
The following is a method which he has found to be highly 
eficient and satisfactory, In this case, the lead plates lad 
become thickly coated with sulphate by precipitation, 
First, they had been accidentally allowed to stand in fresh 
distilled water until a thick coat of lead hydroxide had 
formed, then they had been transferred to a bath of dilute 
sulphuric acid where a firmiv-adhering coat of lead sulphate 
was formed in a very short time. He first washed the acid 
off in water and then put the plates to soak im a bath of 
ammonium acetate, ammonium hydroxide and distilled 
water in these proportions: three parts of water, one part 
of ammonium hydroxide and one. part. of. ammonium 
acetate, by weight. After the plates were clean, they were 
washed thoroughly and put in a bath of sulphuric acid of 
specific gravity L100. Then after they had been in the 
acid bath an hour, they were taken out and dried. The 
ammonium acetate bath will retain its strength through 
much work and when it does begin to weaken, its strength 
can be maintained for a time by the further addition of 
ammonium hydroxide. The operation of washing the lead 
acetate, a very soluble salt compared to lead sulphate, 
from the plates prior to immersing them in the sulphuric 
acid. bath must be done thoroughly or the lead sulphate 
will be re-precipitated, in which case, however, it can very 
easily be re-dissolved in the ammonium-acetate bath, 
About four davs will be required to completely dissolve a 
coat of lead sulphate. 
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Professional Portraits. 


No. XII—Joseph John Thomson. 


By P. F. MorrELav. 

Joseph John Thomson was born December 18, 1856, 
at Cheatham Hill, near Manchester, and in 1890 married 
Rose Elizabeth, daughter of the late Sir George E. Paget, 
K.C.B., by whom he has one son and a daughter. 

He studied at Owen's College, Manchester, from 1871 
to 1876, and then entered Trinity College, Cambridge, 
where he graduated with high honours, and of which he 
became a Fellow in 1880. In the chapter which he con- 
tributed to “ The History of the Cavendish Laboratory," 
he says that he had at the Owen's College an opportunity 
of working in a physical laboratory under Professor 
Balfour Stewart (1828-1887, winner of the Rumford 
Medal for researches in radiant heat), an excellent and 
very sympathetic teacher, and that the lectures he enjoyed 
most, when he come into residence at Cambridge in 1876, 
were those of Sir George Gabriel Stokes (1819-1903, who 
likewise earned the Rumford Medal, for the first thorough 
explanation of the phenomena of fluorescence), as thev 
were more physical and more illustrated by experiments 
than the others. He was also particularly interested in the 
lectures on mathematical physics given in Trinity College 
by Sir W. D. Niven and those on pure mathematics by 
Dr. Glaisher. 

In 1882, he was appointed assistant mathematical 
lecturer at Trinity and gained the Adams Prize for an 
essay on the motion of vortex rings. During 1884, when in 
his 27th year, he was elected F.R.S., and, upon the resigna- 
tion of Lord Rayleigh, became Cavendish Professor of 
Experimental Physics in Cambridge University, a post 
he holds to this day. 

On May 27, 1887, Professor Thomson delivered the 
Bakerian lecture “ On the Dissociation of some Gases 
by the Electric Discharge " before the Royal Societv. 
An abstract of this lecture is given in Vol. 42 of the Pro- 
ceedings, wherein are also to be found two of his other 
papers, “ On the rate at which electricitv leaks through 
liquids which are bad conductors of electricity " and 
'* On some applications of dynamical principles to physical 
phenomena." The latter was a continuation of the 
paper which had appeared in the Phil. Trans. for 1885. 
He explains that in the first paper dynamical principles 
were applied to the subjects of electricity and magnetism, 
elasticity and heat, to establish relations between 
phenomena in those branches of physics, and that in the 
second paper corresponding principles are applied to 
chemical and quasi-chemical processes such as evaporation, 
liquefaction, dissociation, chemical combination and the 
like. 

In 1894 he was awarded the Royal Medal, on presenting 
which Lord Kelvin made the following remarks :— 

“ Professor Thomson has distinguished himself in both 
mathematical and experimental fields of work. His first 
essay on vortex rings showed power of grappling with 
difficult problems and added to our knowledge concerning 
the encounter of rings which came within a moderate 
distance of one another so as to deflect each other's paths. 
His theoretical work in the borderland of chemistry and 
physics has been very interesting and suggestive. His 
experimental work has likewise been mainly on the borders 
of chemistry and physics. He has observed the large 
conductivity of many gases and vapours and proved 
the non-conducting power of several others, founding on 
the conducting power of iodine vapour important specula- 
tions as to its probable chemical constitution. He has 
also measured the specific resistance of various electrolvtes, 
under extremely rapid electric oscillations, by an ingenious 
and valuable method, based upon the partial opacity 
of semi-conducting matter to electro-magnetic waves. 
Hecently he has worked at the discharge of electricitv 
through rarefied gases, getting induced currents in closed 
circuits in sealed bulbs without electrodes, and, in especial, 
measuring to a first approximation the absolute velocity 
of the positive discharge through a long vacuum tube, 
proving that it was comparable with, though decidedly 


less than, the velocity of light. He also gave an ingenious 
theory of the strie—a theory which be has since en- 
deavoured, with some success, to extend to a large number 
of electrical phenomena, the whole of electric conduction 
and induction being regarded by him from the chemical 
side as a modified or incipient electrolvsis, or as concerned 
with electrolytic chains of molecules or ‘ Faraday tubes.’ 
Some of his recent. mathematical work on the theory of 
electric oscillations in spheres and cylinders, and in dumb- 
bell oscillators of the kind used by Hertz, with reference 
to not only their oscillation frequency but also their 
damping efficiency, has been of much service to experi- 
mental workers in those branches of physics. And, in 
general, the effective manner in which he attacks any 
electrical problem presenting itself, as evidenced by his 
book on ‘ Recent researches in electricity and magnetism,’ 
wherein he worthilv carries on into a third volume the 
great treatise begun bv Clerk Maxwell, is evidence of 
consummate ability combined with remarkable energy and 
power of work." 
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JOSEPH JOHN THOMSON. 


Two years later (1896) he attended the scsqui-centennial 
celebration of the University of Princeton, N.J., where 
he delivered a series of lectures on the discharge of electricity 
in gases and had the opportunity of seeing several American 
Universities, which he was induced to revisit some years 
later. 

In 1902 he received the Hodgkins Prize of the Smith- 
sonian Institution at Washington “ for his investigations on 
the conductivity of gases, especially on the gases that 
compose atmospheric air," and in the same year received 
the Hughes Medal of the Roval Society at the hands of 
Sir Wm. Huggins, who thus reviewed Professor Thomson's 
work :— 

“ The Hughes Medal is awarded to Professor J. J. 
Thomson in recognition of his contributions to the ad- 
vancement of electrical science, especially in. connection 
with the phenomena of electrical discharge through rareficd 
gases. The explanation of the brilliant and remarkable 
phenomena attending electric discharge through highly 
rarefied gas has long remained an enigma, though it was 
early recognised by Maxwell and other philosophers that 
the simpheity of the conditions that must prevail in 
rarefied matter would probably some day furnish the key 
to much that is fundamental inelectrical action. Following 
at a considerable Gnterval the“earher work of Plücker 


THE ELECTRICAL 


ENGINEER, 


MAY 109, Toir. 541 


and Hittorf, the improvement in the production and 
regulation of high vacua led Crookes into the exploration 
of a new and very striking class of phenomena, those 
grouped around the cathode ravs, and he adduced much 
evidence, backed by the authority of Sir Geo. Stokes, 
to show that these rays consist of streams of electrified 
particles projected from the cathode of the electric current. 
The nature and origin of these torrents of particles remained 
an unsolved question. Though Schuster showed that 


some kind of sub-permanent dissociation of electro- 
lytic character accompanied the electric discharge, his 


admirably planned attempt to determine the relation 
between the charges and masses of the cathode particles 
did not lead to decisive results: while the advances 
made by Goldstein, Hertz and others in Germany were 
dominated by the view that the phenomena were due 
to disturbances propagated in the ether rather than to 
projected particles. When in 1899 Professor J. J. Thomson 
announced, as the result of his measurements of the mag- 
netic deflection of the cathode rays their relation to the 
rays of Lenard, and other properties, that each cathode 
particle carried the normal electrolytic molecular charge 
and moved with a velocity which was a considerable fraction 
of that of radiation, and more especially that the mass 
of the particles was only about the thousandth part of the 
mass of the chemical atom, it was felt that, if these con- 
clusions were confirmed, experiment had forced a way into 
the very ultimate foundations of physical phenomena, into 
regions which might fairly have been thought to be bevond 
human scrutiny. Weighty evidence had, indeed, already 
been adduced on theoretical grounds that any complete 
and constant rationale of the known electrical laws almost 
demanded that electricity should be of an atomic character, 
like matter itself; and the magnetic action in spectra, 
discovered by Zeeman, illustrated and directed attention 
to this result ; but no presumption was anywhere enter- 
tained that the electrical atom could so soon become the 
subject of direct experiment. By virtue of Professor 
Thomson's own investigations, and of many others con- 
firmed and stimulated by him, this new field of knowledge 
has been widely extended. It is now known that the 
conductivities induced in gases by the Róntgen radiation 
by chemical action, by radio-active substances, even by a 
hot wire, are closely connected in character and all take place 
by electric convection of such ultimate atomic charges. 
It can hardly be doubted that the progress of this new 
department of knowledge will gradually enable us to see 
one whole stage deeper into the sources of physical 
phenomena." 

In 1905 he was given the Professorship of Natural 
Philosophy in the Royal Institution, which he still holds, 
and, during the vear following, received the Nobel Prize 
for Phvsics. He was created a knight in 1908, and has 
received numerous distinctions from scientific bodies here 
and abroad. He is LL.D. Glasgow, Aberdeen, Johns Hop- 
kins and Princeton; D.Sc. Oxford, Dublin, Victoria, 
Columbia (N.Y.); M.A.; Ph.D. Cracow; F.R.S.E. ; 
F.M.S.; F.Ph.S8.; also an Hon. Fellow of the Royal 
Academy of Turin ; Royal Irish Academy ; Roval Society 
of Science of Upsala; American Academy of Arts and 
Science ; American Physical Societv ; Physical Medical 
Society, Erlangen; Royal Society of the Lincei, Rome ; 
Batavian Society, Rotterdam ; Royal Academy of Science 
of the Netherlands; Academy of Science of Bologna ; 
Royal Society of Edinburgh; Manchester Literary and 
Physical Societv, ete. He founded the Cavendish Labora- 
tory Physical Society, was President of the Cambridge 
Philosophical Society, as well as of Section A British 
Association, 1896, and of the British Association Meeting 
at Winnipeg, 1909. His numerous papers, many of them 
epoch-making, are to be found scattered throughout the 
reports of all leading scientific bodies, and his published 
books include “ A treatise on electricity and magnetism,” 
‘Applications of dynamics to physics and chemistry," 
“ Elements of the mathematical theory of electricity and 
magnetism,” '* Recent researches in electricity and mag- 
netism," ‘‘ Treatise on the nature of vortex rings, 
“ Properties of matter " also “* A text book of physics,’ 
both in conjunction with J. H. Povnting ; “ Conduction 
of electricity through gases," “ The corpuscular theory 
of matter," “ Discharge of electricity through gases," and 
“ Electricity and matter." 


The Benko Cell. 


Some Practical Applications of the New Primary 
Battery. 


Bv W. R. Cooprr, M.A., B.Sc., M.I.E.E. 


The primary battery invented by the Hungarian Engin- 
eer, Stephan Benkó— the essential principle of which is 
that if the laver of electrolyte on the positive plate (the 
electro-negative element) is removed as fast as polarisation 
sets in, the E.M.F. will be maintained constant— forms the 
subject of a valuable paper by Mr. W. R. Cooper, M.A., 


B.Sc., M.E.E.E., which has been accepted for publication 
in the * Journal " of the Institution of Electrical Engineers. 


In the course of this paper the author observes that 
although industrial power from primary batteries con- 
suming zinc is not a commercial proposition, the fact 
remains that if such a batterv could be made to give an 
output approaching that of the lead accumulator, at a 
constant E.M.F. and without inconvenience, it would be 
warmly welcomed, even though the cost of energy were 
high compared with that of energy from public mains. 
From force of habit we have come to regard such a result 
as unattainable, and he himself looked upon the Benkö cell, 
when it was first placed in his hands, with much suspicion. 
He even went so far as to say that the claims were much 
too rosy to have any probability of truth ; but careful in- 
vestigation has shown that he was very far mistaken, and 
thus he felt the results to be of sufficient interest to bring 
before the Institution. 
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Fic. 1.—D1aGram or BENKO CELL. 


The means usually adopted for removing polarisation, 
which is responsible for most of the trouble in primary cells, 
are rarely quite effective ; and the ineffectiveness of the 
means becomes more and more evident as the solution 
becomes exhausted through the action of the cell. The 
user would not object so much to polarisation in itself if 
it would remain sensibly constant, but this is seldom the 

case. The remedy adopted by Mr. Benkó is to use a carbon 
electrode sufficiently porous to allow the electrolyte to 
flow through it, thus continually providing a fresh supply 
to the surface that is tending to polarise. By so doing 
not only is very effective polaris: ition obtained (depending, 
of course, upon the depolarising qualities of the solution 
and its rate of flow), but for a given current the polarisa- 
tion remains quite constant provided the cell is not over- 
loaded. 

The method of putting this idea into practice will be 
understood most readily by a description of the cell as at 
present made. 

For the sake of clearness the Here (etj is indicated 


first diagramatically in Fig, 1l ei I ie DOR qbow n 
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at C, and this is best described as a flattened cylinder 


open at both ends. The hard surface of this carbon, as 
received from the carbon makers, is removed by scratch- 
brushing so as to leave it easily porous. The carbon is 
then provided with a lead cap, La, at the bottom, and a 
lead ring Lg at the top, thus providing a vessel open only 
at the top. To obtain perfect contact between the carbon 
and the lead, the latter is put on under pressure by the 
simple expedient of holding the carbon in a suitable iron 
holder and dipping it to a depth of two metres in a bath 
of molten lead. Under this pressure the lead penetrates 
thoroughly into the pores of the carbon and, consequently, 
an exc eedingly good contact is obtained, the process taking 
a quarter to half an hour according to the thickness of 
the carbon. The iron holder is provided with formers, so 
that sufficient metal is taken up to form the cap and ring 
complete in this one operation. 

A lead shell, Lg, of sheet lead 1 mm. to 13 mm. in thickness 
is then fitted round the carbon, leaving a small space between 
the carbon and the shell, and is jointed’ autogenously to the 
lead cap at the bottom and the lead ring at the top, so 
as to form a chamber all round the carbon. We thus have 
two chambers, one inside the carbon and one outside. The 
outer chamber is provided with a tube, T, ; and a second 
tube, Ts, is fitted to the lead base and is carried through 
to the inner chamber. "This latter tube is carried up and 
bent over, and there is a small hole, H, at the top of the 
bend. Finally a copper plate, D, corresponding with the 
lead ring, is soldered on to the lead, and forms one terminal, 
A, of the cell. In later designs this copper plate has been 
abandoned, the terminal being jointed direct to the lead 
ring. The zinc, Z, is inserted into the i inner chamber and 
carries the second terminal, B. When in action the elec- 
trolvte is delivered by the lead Tube, Tj, into the outer 
chamber, whence it percolates through the carbon to the 
zinc ; it then flows off through the lead tube, To, the form 
of which maintains the level constant within the carbón, 
As there is a hole at H, svphoning does not occur, though 
this may be made to take place in cells so constructed by 
closing the hole with a finger for a few minutes. "This is 
often convenient when it is desired to empty the cell. It 
will be noticed that the current 1s carried away from the 

carbon at both top and bottom, and owing to this form of 

construction, and to the excellent contact between the 
carbon and the lead, very much heavier currents can be 
taken than is possible with the usual form of joint. 

The space provided between the carbon and the lead 
shell is very small, only 3 mm. "The lead, however, gives 
somewhat under the pressure of the electrolyte, and for 
that reason it is supported by a wood casing (not shown). 
The zinc plate is carried in an ebonite frame. The tubes 
Tı, T2, are provided with unions and rubber washers, for 
coupling to other tubes as mav be found necessary. 

The arrangement adopted for a battery is shown in Fig 
5, which illustrates a standard 7-cell battery, and is re- 
produced to scale from working drawings. The electrolyte 
is contained in a lead-lined tank A, from which it flows 
(due to its own head) down the lead pipe B, through the 
cock C to the pipe D. The latter branches into a common 
supply pipe from which each of the cells F is supplied by 
a tube E, the junctions being by ebonite unions and rubber 
washers as already described. Similarly the waste from 
each cell is carried into a common waste pipe L (by branch 
tube K), from which an inverted U pipe, G, is taken to 
maintain the level in the cells, and this discharges into the 
lower tank H. By means of the cock J the common waste 
pipe can be ope ‘ned to this tank so that the cells can be 
drained assuming that the supply of electrolyte has been 
cut off. 

When the supply of electrolyte is cut off for the night 
it is still possible to take suficient current for two to three 
lamps. For this purpose, water, contained in the tank 
M, is allowed to flow into the common waste-pipe L and 
finds its way into the inner compartments of the cells (the 
electrolyte having been previously discharged); diffusion 
then takes place through the carbon. When normal working 
is resumed, the dilute electrolyte so formed is run out. he 
waste tank is provided with a cock through which the spent 
electrolyte can be discharged ; or if the electrolyte has been 
onlv so far used as to be wood for further action, it can be 
returned to the top tank by means of the pump N, the 
level in this tank being indicated by a pointer, P, actuated 


by a float. The cells are separated from each other by 
insulating partitions ; they are all connected in series, and 
the main leads are brought up on either side of the stand 
to terminals R, S. 

It will be seen that the arrangement is compact, the width 
across the front of the stand being only 251 in., and the 
depth from front to back being 24} in. Air pressure might, 
of course, be used instead of a gravity feed ; this would 
give greater compactness and might be prefer rable under 
certain conditions. But even with the arrangement shown, 
for a battery giving à minimum working pressure of 10-5 
volts and a power up to about 260 watts “continuously, the 
space required must be regarded as small. 

With a given flow of electrolyte an extremely constant 
current can be maintained up to a c.itain limit. This 
limit depends largely, of course, upon he composition of 
the electrolyte. Various electrolytes mav be used, and in 
the case of bichromate solutions Mr. Benkó recommends 
the following formule : 

Electrolyte ** L” for Electric Light, Electrolysis, ete. 
Water . | litre 35 fluid oz. 
Sodium bichromate 60 grammes 2-1 oz. 
Sulphuric acid (concentrated), 


sp. gr. 1-84 core ToO (e 4-2 fluid oz. 
Electrolyte ** P” for Heavy Currents. 
Water ] litre 35 fluid oz. 


Sodium bichromate JD oz. 
Sulphuric acid (concentrated), 


sp. gr. 1-84 


100 grammes 

150 c.c. 5:25 fluid 
0Z. 

Electrolyte “T” for Telegraphic Work. 

1 litre 35 fluid oz. 

5 grammes .. 1-75 oz. 


Water 

Sodium bichromate 

Sulphuric acid (concentrated), 
sp. gr. 1:84 


2-6 c.c. 0-88 fluid oz. 
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Fic. 5.—STANDARD 7-CELL BATTERY. 

The usual commercial qualities are used, but only clear 
solution should be taken, because the cell acts as a filter 
and would become clogged. Potassium bichromate should 
not be used, as it tends to deposit double sulphate crystals 
when decomposed, and these block up the pores of the 
carbon. The E.M.F. with these solutions is 2-0 volts, rising 
sometimes to 2:05 volts. 

The currents obtainable continuously with the two first. 
solutions in terms of the area of the zine (taking both sides 
into the measurement) niay, be, takem as follows :— 


Per Square Decimetre, Per Square Foot. 
Solution L .. 6 amperes .. 56 amperes 
Solution P .. 10 E: .. 93 s 

These values, however, may be taken as the limit obtain- 
able with a high rate of flow. From the nature of the cell 
it follows almost as a matter of course that constant 
currents must. be obtainable because the condition of the 
cell remaims unchanged so long as the rate of flow is main- 
tained constant and the internal resistance is fixed. 

With an acid electrolyte there must always be a certain 
amount of local action, and this can be measured. On 
open circuit the loss in the Benkó cell is much smaller than 
in other cells of the acid class, because the flow can be 
stopped, and then the amount of electrolyte in contact 
with the zine is very small; thus in the A type cell it is 
less than 200 cub. cms., and this becomes the less effective 
as regards local action the longer it is in contact with the 
zinc. 

Short-circuit tests with the L solution showed momentary 
currents of 100 amperes at a terminal voltage of 0-5 to 
0:6 volt, the current. falling fo 80 amperes at the end of 
5 seconds. With the stronger P solution, momentary 
currents of 200 amperes were taken at a terminal pressure 
of 0-5 to 0-55 volt. It follows, therefore, that the internal 
resistance is well below 0-01 ohm, an extremely low figure. 
This result is no doubt due largely to the excellent contact 
between the lead shell and. the carbon, both at the top 
and at the bottom. 

With regard to output, the author gives the following 
figures :— 

Power per Pound of Cell. 
Cell. 
Benkö, A type, solution L.. 
Benkö, A type, solution P .. 


Watts per Ib. 
2-1 (continuouslv) 
4 (continuously) 


Lead = accumulators (automobile 

cells) Se £s vs ki 21 (5-hour rate) 
Lead accumulators (stationary, in 

glass boxes) be T pA 4 (8-hour rate) 


1 (3-hour rate) 
Power per Unit Volume. 

Cell. Watts per cub. ft. 
Benkó, A tvpe, solution L .. .. 400 (continuously) 
Benkö, A type, solution P .. .. 670 (continuously) 
Lead accumulators (automobile 
cells) pa is ia 7 
Lead accumulators (stationary, in 

glass boxes) 


400 (5-hour rate) 


120 (3-hour rate) 
60 (8-hour rate) 


With regard to the applications of this cell, the author 
savs the requirements of the laboratory will at once come 
to mind, particularly to those who have had the misfortune 
to depend upon primary batteries in experimental work, 
especially if any considerable current is required of a steady 
value. The Benkö cell has the advantage that it is small, 
easy to handle, and requires no careful attention. When 
it is not required it can be left on one side without fear 
of deterioration, the only desirable precaution being the 
running of some water through it to free it from the used 
electrolyte after heavy work. The charging of ignition 
cells, electro-plating on a small scale, and possibly. sub- 
marines (owing to the peculiar conditions involved) are 
fields in which such a battery would prove useful. There 
is also the electric lighting of yachts having no generating 
plant. The electric miner's lamp has made but small 
progress in this country, although both accumulators and 
primary cells have been tried. For this work a lamp has 
been designed in which the Benkö cell used is very small 
and the electrolyte is under pressure. It should be valuable 
also in telegraphy service. Benkö cells very much smaller 
than the tvpe A (for example, less than a quarter that 
size) would give the necessary current for telegraphic work. 
Such cells have been made, and they present the advantage 
of occupying a much smaller space than the usual primary 
cells, and, moreover, are equivalent to the accumulator 
in constancy of E.M.F. and low value of internal resistance. 
Obviously also they would be much simpler to keep in 
order than a battery of ordinary bichromate cells. 

For country house lighting a battery of 16 or 17 cells 
would give a working pressure of 25 volts, and as the space 
occupied would be small (sav 5 ft. 6 in. by 2 ft. Gin. by 8 ft. 
high) accommodation would generally be available, without 
alteration, There would be no objection to having the 
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batterv in the house, as it is free from smell, and thus it 
would be connected direct to the house wiring without the 
necessity for underground cable and consequent drop of 
pressure, The cost would be probably in the neighbourhood 
of £20, and electric energy can be generated continuously 
with the L solution at a cost of about 2s. per unit. There 
are many small country houses where owners would be 
prepared to wire a few of the principal rooms, and use, 
sav, 200 units per annum at such a price, for even at 2s. 6d. 
per unit this’ would only amount to £25 per annum, which 
sum would often be gladly paid for the advantages gained, 
A strong feature of such a battery is that it requires no 
attention when not in use, and in this respect it 18 at an 
advantage as compared with accumulators, 

The simplest method of working such a battery is to 
turn on the flow of electrolyte when the light is required, 
and the flow would be turned off on retiring at night. This 
would still permit the use of an occasional light during the 
night owing to the quantity of electrolyte in the cells, and 
it is stated that two or three 10 c.p. lamps could be supplied 
for the whole night by the battery here considered. Or 
water may be run in if a water tank is provided, the cells 
thus acting by diffusion. 

From what has been said, the author thinks it will be 
admitted that the Benkö cell provides an electric generator 
which will be found extremely useful for many purposes, 
and that it opens up a field in the lighting of small country 
houses which has hitherto been closed to this form of 
illumination. In a footnote he observes that since the 
paper was written batteries have been made up combined 
with accumulators. In such cases the head is reduced to 
50 ems. and the flow of electrolvte is cut down to one-fifth 
litre per hour per cell. A 24-volt battery then consists of 
18 Benkö cells in parallel with 12 accumulators, and 1s 
stated to be capable of running seventy 16 c.p. lamps for 
seven hours at a time. In this case the Benkó cells are 
run more economically as regards the electrolyte and at 
a reduced output of 8 to 10 watts per cell. 


PERSONAL. 


Mr. C. F. Edwin (A.C.G.I.)) has been appointed Chief 
Electrical Engineer to the Chilian Navy. Mr. Edwin 
obtained his diploma in electrical engineering in the Central 
Technical College in 1904. Since that date he has been 
with Messrs. Siemens Bros. Dynamo Works, Ltd., having 
held the position of chief of test house for nearly four 
years, 

Mr. R. Douglas Binsted, Controller of Telegraphs, Edin- 
burgh, has just retired under the regulation as to the age 
limit. Mr. Binsted entered the Electric and International 
Telegraph Company at Southampton in 1866. In 1370 Mr. 
Binsted entered the Eastern Telegraph Company tn London, 
but in 1871 returned to the Government service at South- 
ampton, and remained there until. 1873, when he was 
transferred. to the Central Telegraph Oflice, London, 
leaving in 1904 to take up the position of Controller of 
Telegraphs in. Edinburgh. 

Mr. Dyer, shift engineer to the Barnes. undertaking, 
has resigned his appointment, he having obtained a position 
in. Zanzibar. 

Messrs. Neville Williams and Company, of 804, South- 
wark-street, London, 8.K., advise us that the Tinol branch 
of their business has been converted into a limited company. 
The public issue of shares having been oversubscribed, the 
company has gone to allotment. In future all communi- 
cations relating to Tinol should be addressed to the new 
company---Bi-Metals, Limited—at that address. Messrs. 
Neville Williams and Company are continuing the electrical 
manufacturing business as before. 


The Gesellschaft. fur Elektrische Unternekonnagen B«rl'n 
is paving 99, dividend. It has obtained a concession for 
supplying Constantinople with electricity. 

The Planiawerke A.G. Ratibor is paving 15°. 

The | Deutsch-Atlantische Telegraphenzesellschaft- 
Cologne made a net profit of 3,353,318 marks for 1910, and 


will pay 74%. 
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The Institution of Electrical Engineers. 


AUTOMATIC TELEPHONE EXCHANGE SYSTEMS. | 


— ——— 


By W. Aitken, Member. 

At last night's meeting of the Institution of Electrical 
Engineers at Victoria Embankment, Mr. W. Aitken, 
Member, read a paper on Automatic Telephone Exchange 
Svstems, which, in view of the present situation of the 
telephone question, should command widespread attention. 

In the course of his paper, Mr. Aitken said that the first 
full automatic switchboard used in this country was one 
patented by Mr. D. Sinclair, when engineer for the National 
Telephone Company, Glasgow, which was for single-wire 
circuits only. and was efficient for one junction line and five 
subscribers’ lines. When a subscriber called his indicator 
made contact with a sliding bar which connected the calling 
line to the junction line to the central exchange, and insu- 
lated all the other lines. A few of these were in use in 
Scotland for some time. 

Little more was done in connection with automatic 
telephony in this country—-unless we take notice of exhibits 
made by Messrs. L. M. Ericsson of small automatic switch- 
boards, which were in use in Sweden—until Mr. A. M. T. 
Thomson put forward his semi-automatic system, which 
was on exhibition for some time at the General Electric 
Company's premises about 1901. 

In this system the number required was built up on the 
instrument and sent in to the exchange as a series of 
impulses which actuated an electromagnetic counter device 
which caused the number to be shown in front of the 
operator. The operator had no telephone and mechanically, 
by the usual plugs and cords, connected the subscriber 
calling with the number revealed. The transfer system of 
working was adopted so as to save the multiple of the 
switchboard, and great claims were made for excessively 
speedy operating, but the system was never put into actual 
use. 

In other countries, particularly in America, automatic 
systems have been put forward from time to time. In the 
early days there was the Strowger, Faller, and the Callander 
systems, and later, we find the Lorimer, the American 
Automatic Company, and others, but the only svstem that 
has obtained commercial success and has been introduced 
on a large scale is what was formerly known as the Strowger 
system, greatly improved bv Keith, and others, and now 
known as the Autoinatic Electric Company's system. 

Most of the leading telephone manufacturers are now 
busy developing automatic systems, but, practically, there 
is only one system in common everyday use—that of the 
Automatic Electric Company, of Chicago. It is claimed by 
this company that there are 300,000 telephones working on 
their system, San Francisco, Oaklands, Los Angeles, 
Columbus, Grand Rapids, and Chicago, being among their 
largest installations. San Francisco and Los Angeles are 
both laid out on a hasis of 100,000 lines. The former has 
already four exchanges with three at Oaklands, across the 
bay, most of them of 10,000 line capacity. Los Angeles has 
six main and four branch exchanges equipped for 25,700 
lines. These exchanges are on the common battery system. 

The Chicago system is just being brought into use, and 
is said to be suitable for 1,000,000 lines. 

The greater number of exchanges are on what is known 
as the three-wire system, the signalling being over the two 
wires alternately with earth return, but in San Francisco, 
and other later exchanges, all signalling is effected by the 
intermittent opening of the circuit at the subscriber's 
instrument. This has greatly simplified the subscriber’s 
Instrument. 

All the facilities given on a manual exchange are now 
repeated on the automatic, and in some instances with a 
greater degree of flexibility. Junction working is practically 
chminated. The ringing of the called subscriber is auto- 
matic. Calls are metered or registered (the svstem, however, 
gives free or unregistered calls when talking to officials, ete.). 
Party lines are efficiently dealt. with, and also private 
branch exchanges, 
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In a cosmopolitan city the advantage seems to be with 
the automatic as regards operating by the public. 

The objection is commonly urged that the subscriber 
cannot be trusted to operate the switch correctly, and that 
he should not do more than lift and replace the receiver, all 
operating being done by a trained staff. This opinion, I 
think, is only held by a few enthusiasts now. The public 
are being educated more and more to help themselves by 
automatic stamp and ticket delivery machines, and the like. 

The subscriber's instrument. may be of any of the well- 
known patterns fitted with a dial switch. The switch has 
finger holes near the circumference into one of which a 
finger is placed and the dial revolved until the finger comes 
against a stop. 

Fig. 4 shows an instrument» with the small circular switch 
for opening the line only. Under each of the finger holes 
is placed a figure, 1 to 9, then 0, and any number is made 
up by inserting the finger successively over the figures that 
go to make up the number wanted and pulling the dial 
round. If 637 be wanted, the finger is placed over 6, and the 
dial revolved to the stop, then 3 and 7 are similarly dealt 
with. In the three-wire system this dial, as it revolves, 
intermittently earths one or other of the wires, and thus 
completing a circuit from a central battery causes step by 
step electromagnetic mechanism to perform certain func- 
tions. In the later system these functions are now performed 
by the dial simply intermittently opening the circuit which 
has been completed by lifting the receiver. l 
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Fig. 6 shows the diagram of connections. A small exchange 
might be composed only of connectors, one being provided 
for each line. On a frame of non-magnetic material a vertical 
shaft is mounted, free to lift upward and revolve. The 
upper part of the shaft has teeth cut round it, and below 
this are other teeth in the line of shaft, 10 teeth in each 
case. The shaft is raised and rotated by electromagnets. 
One called the vertical magnet, acts on the teeth sur- 
rounding the shaft, and lifts the shaft to a height corre- 
sponding to the number of impulses sent, and the number of 
impulses depends on the second last figure of the number 
required, e.g., if the number were 67, then the shaft would 
be raised to the height of 6 teeth. Another magnet would 
then be switched into action and it would act on the teeth 
in the line of the shaft and rotate it, the distance depending 
azain on the number of impulses sent ; in the case of the 
number 67 the shaft would be rotated a distance of 7 teeth. 
The shaft at the bottom has attached to it, and insulated 
from it, and from each other, contact springs or wipers, 
which, brush fashion, wipe over contacts associated with 
the lines to he called. These banks of contacts are arranged 
in an are of a circle, and each line bank has 10 pairs of 
springs in the height, usually in two groups, and 10 contacts 
horizontally in the arc, wiped over by two twin contac, 


arms. In these contacts are terminated 100 lines. A second 
bank is placed above this having 10 contacts in the height 
and 10 in the arc. These are connected to the test, or line 
engaging circuits which are purely local and correspond to 
the wires connecting the jack bushes together in a manual 
exchange. As the shaft riscs vertically step by step, the 
wipers come to rest in line with the contact levels, so that 
when the shaft is then rotated the wipers brush over the 
intervening contacts in the arc, until the wipers come to 
rest on the contacts of the line required. When the receiver 
is replaced after a conversation, both lines are earthed 
simultaneously, or, the circuit is opened, allowing a release 
magnet to operate on the ‘“‘ dogs " (which maintained the 
shaft in the position brought about by the electromagnets 
already described), when the shaft is rotated 1n the reverse 
direction by a coiled spring until it is free to fall by gravity 
to the normal position. : 

On reference to Fig. 6, it will be noticed that these mag- 
nets are in local circuits and are controlled principally by 
two relays across the line circuit, and through the Cre AN 


Fic. 6.—Common BATTERY CONNECTOR WITH ITS CIRCUITS. 


of these two relays the current for the microphone of the 
calling subscriber is fed in the well-known manner. (The 
current for the called subscriber's microphone is fed 
through another pair of coils on the opposite side of con- 
densers.) One line relay is known as the vertical relay, and 
the other as the rotary ; actually the former relay controls 
both the vertical and rotary movements, the latter relay 
being the circuit changing or switching relay. An important 
adjunct of the connector is the side switch which is con- 
trolled by the private magnet. This is a four-lever three- 
position switch. 

Reverting again to the dial on the instrument, it should 
be mentioned that after every series of impulses corres- 
ponding to the figure of the number sent over the vertical 
relay wire, one impulse is sent over the opposite wire which 
actuates the circuit changing relay which controls the 
private magnet, so that this extra impulse causes the side 
switch to step one position after each figure, first to change 
from the vertical to the rotary electromagnet, and secondly 
to join the lines through. When the two lines are connected 
the circuit is a clean straight one, all switching apparatus 
being cut out of the circuit. 

Should the line be already engaged this will be indicated 
by a vibrating tone in the calling receiver. This is brought 
about as follows: When the shaft is rotated the upper 
wiper puts earth on the local test circuit. Should another 
line now call for the same number the private wiper will 
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make contact with that multiplied tag while the side switch 
is in the second position, and this earth will complete a 
circuit through the release magnet, and release the shaft 
so that it returns to the normal position. When the sub- 
scriber rings the shaft will be again lifted and this allows 
two springs to make contact which connect with the ringing 
current through a special interrupter which gives the 
engaged signal. : 

For an exchange from 100 to 1,000 lines a ** selector ” is 
fitted in addition to the connector. Fig. 7 shows the 
connections of a selector. This is very similar to the con- 
nector, but rather simpler as there are fewer relavs, and 
after it has performed its work it joins the lines through and 
leaves no electromagnets attached. In its operation it 
differs from the connector in that after the shaft has been 
raised due to impulses from the dial it rotates automatically 
until a junction line is found to a disengaged connector. 
This is brought about as follows: After the dial earths over 
the vertical line have raised the shaft, and the earth on the 
rotary line has actuated the private magnet P.M. which has 
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Fic. 7 —DIAGRAM OF SELECTOR CONNECTORS. 


moved the side switch to the second position, a local circuit 
is completed from earth through lever a of side switch 
through contact I.S., through electromagnet R to battery 
and earth. The shaft is rotated one step and the armature 


P.A. is depressed by the extension R.A.F. If that line to a 


connector is idle (1.e., insulated) the P.M. will move the side 
switch to the third position when the line will be joined 
through. Should, however, the first connector line be 
engaged the armature P.A. will be held down, as a circuit 
is completed from earth on private bank (due to engaging 
selector) through P.W. coil'o! B relay, side switch lever b in 
second position and P.M. coil to battery and earth. 

The electromagnet R.I. attracting its armature R.A. by 
finger .I.F. opens the circuit at springs IS, so that the 
armature is released. The armature is reattracted, and this 
movement continues, rotating the shaft until the wipers 
engage with an idle line, when the private magnet armature 
P.A. is released and moves the side switch to the third 
position, when the lines are joined through. The selector 
is then entirely cut off from the lines, these being joined 
straight through. 

A Keith “ line switch,” Fig. 8 (Fig. 9 shows the circuits), 
is now introduced between the subscriber's line and a 
selector. This is a most ingenious device to avoid the neces- 
sity for having an expensive selector associated with each 
line. Each circuit has its line and cut;off relay, like the 
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manual exchange, and a reléàse:relay;; These Ate) arranged 
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on each side of a vertical moving shaft in groups of 25, 12 
on one side and 13 on the other. This shaft 1s pivoted and 
has a backward and forward movement. Each relay has a 
pivoted arm, or plunger, whose fan-shaped end has a notch 
which engages with the moving shaft normally. As the shaft 
moves it carries with it the plungers and causes tliem to 
move on their pivots, so that the point, which carries an 
ebonite roller, 1s moving in front of sets of springs. One bank 
or level of 10 groups of springs is in line with each plunger. 
The corresponding groups of springs in a unit are multiplied 
together and connected to a selector. The unit is usually 
made up of four sections of 25, with which 10 selectors are 
associated, and the shaft is rocked by a master electro- 
magnet. When the telephone is removed, and before the 
dial is touched, the line switch is operated automatically. 
The line or tripping relay has disengaged the plunger arm, 
and a spring drives the plunger into a group of springs, and 
also disengages it from the shaft, so that the subscriber’s 
line has been extended to a selector, at the same time local 


Fic. 8.—KEITH LINE SWITCH (3-wire). 


circuits have been completed through the cut-off relay and 
the master switch electromagnet, so that the shaft is moved 
one step and the remaining 99 line relay plungers are 
opposite the No. 2 selector group of springs. The next call 
will engage No. 2, and the remaining 98 will then be carried 
opposite No. 3, the selector being thus always pre-selected. 
As the plungers become free the shaft picks them up on its 
return Journey. 

In the two-wire system the mechanism is very similar to 
that of the three-wire, but the electromagnets or relays 
controlling these are different. Advantage is taken of the 
slow-acting characteristic of relays having a mass of copper 
attached, so that two relays in series are actuated by the 
first completion of the circuit, but only one responds to the 
dial impulses. 

The three relays of the line switch are now combined, in 
a most ingenious manner, into one having three armatures. 
The master switch is shown controlled by a spring which 
is kept wound by a small motor, but the arrangement shown 
in Fig. 9 is still generally retained. In these circuits the 
system of registering calls when the wanted subscriber 
answers is shown, and it will be noticed that the connection 
circuits are considerably complicated thereby. 

When an exchange is over 1,000 and up to 10,000 lines, 
a second selector is added. When a capacity of 100,000 lines 
is required, a third selector is used, and so on. 

We will recapitulate the operation of a 1,000-line equip- 
ment. On an exchange of this size there will be 1,000 line 
switches (ie., one per line) 100 first selectors, and 100 
connectors. It is found in practice that a 10% basis is 
ample for ordinary exchanges; very rarely are there more 
than 10 connections (or 20 telephones talking) per 100 lines. 

After the receiver has been lifted, and before the dial has 
been revolved to the stop, the line switeh has done its work 
and connected with an idle selector. If the number desired 
is 865 the caller will place a finger over the number 8 and 
revolve the dial to the stop. The selector will step up to the 
eighth level of contacts and come to rest on the first set of 
contaets 1f these are disengaged ; if, however, that line to 
a connector is already engaged, the shaft will continue to 
rotate automatically until an idle connector line is found. 
The finger will then be placed over the figure 6, and the dial 
revolved to the stop, when the connector will step up to the 
sixth level, but will not make contact with any line. The 
finger will then be placed over the figure 5, and the dial 
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revolved to the stop, when the shaft will rotate until the 
fifth group of springs on the sixth level is reached. 

When stations below 100 in an exchange of 1,000 lines 
are called the number is preceded by O so that the sequence 
of operations may remain the same, or the two figure 
numbers will be omitted. 

On 100,000-line systems, instead of using five figures to 
identify a line, four figures are used preceded by a letter as 
being easier to remember, and generally the letters indicate 
different exchange, as the system is usually built up of 10 
exchanges, or, 10 groups of exchanges, each having a 
capacity of 10,000 lines. 

One level of the bank contacts on a first selector, therefore, 
will be associated with the local exchange, say Central, the 
second with North, the third with South, and so on. The 
line switch having automatically connected with a first 
selector the first movement of the dial will cause that 
selector to pick up a second selector in one of the groups of 
10,000 (this second selector, like the first, may have the 
level connected with a local exchange and each of the other 
levels connected with sub-exchanges, or all the levels may 
be connected to different groups of 1,000 in the same ex- 
change) and this in turn will pick up a third selector in a 
group of 1,000, which will pick up a connector and complete 
the connection as previously described. 

It will thus be seen that there is no junction working in 
the sense of special or more complicated operating such as 
we usually associate with manual exchanges. The 10% of 
lines between selectors may be reckoned as junctions, but 
the operating is uniform whether they are in the same 
building or connecting exchanges some iniles apart. 

It has been found in practice that 10%, of lines between 
first and second selectors in these large installations is 
unnecessarily high owing to the rapidity of service, and a 
" secondary line switch " has been introduced to reduce 
that number. Both line switches act automatically and are 
quite independent of any movement of the dial. This still 
further reduces the number of lines between exchanges. 

To equalise the traffic on the first selectors an inter- 
mediate distributing board is introduced between the 
primary and secondary line switches. 

By the introduction of secondary line switches any 
subscriber's line may use any first selector and any junction 
line is made available to any first selector. Mr. Arthur 


Bessey Smith points out that by increasing the number of 
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Fic. 9, —Two ADJACENT LINE SWITCHES, WITH GRAPHICAL 
REPRESENTATICN OF MASTER SwITCH. 
junctions on a group of secondary line switches, the traffic 
that may be carried is greatly increased, e.g., if there are 
only 10 junctions in a group, only 225 busy hour calls or 
22:5 calls per junction will be carried, if 20 junctions are in 
a group 575 busy hour calls or 28:75 calls per junction, 
whereas if 100 junctions are in a group 4,000 busv hour calls 
or 40 per junction may be efficiently carried. 

Great care has been taken in designing lines between 
exchanges to balance them, and the simplified circuit is 
equal to that on any manual system. The circuits are 
divided for signalling purposes by condensers, and current 
for the microphones is supplied from a battery in the 
exchange at each end of the junction as on manual systems. 
The repeater is for repeating dial impulses only. 
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The opinion is commonly held that the automatic system 
is most inflexible, but quite the contrary has proved the 
case in practice, and all special services, such as metering or 
registering calls, party line working, private branch ex- 
change working, ete., are now standardised. On à message 
rate system the meters are associated with the line switch 
as already described. It will be readily understood that a 
free service may be given to the information and other 
desks, or to any special departments, by not fitting them 
with the battery reversing facilities, and for this purpose 
these lines are grouped on special connectors. 

Party Link WORKING. 

A four-party frequency system is used with the bells of 
the subscribers’ instruments tuned to respond to fre- 
quencies of 16% cycles, 334 cycles, 50 cycles, 663 cycles. A 
group of party lines will be multiplied over four connectors, 
and to each connector will be supplied ringing current of one 
frequency only so that when a connector is brought into 
use only one particular subscriber on the line can be called. 

Private BRANCH EXCHANGES. 

These may be entirely automatic, but are usually pre- 
ferred to be manual for local service. A switchboard will 
have several lines to the central exchange, and these are 
given one number only. These lines are joined to special 
connectors which have a feature belonging to the selectors 
that enables them to continue to rotate automatically until 
a free or disengaged line is made contact with. The con- 
nector is made to rise and rotate to the number of the line 
in the usual way by rotating the dial twice, then if the first 
line associated with that number is engaged the shaft will 
continue to rotate until a free line is obtained, or, if all are 
engaged, then it will go to the contact beyond, which is 
associated with that group of lines, and is connected up to 
give the busy signal, so that the subscriber hearing this 
knows that all lines are engaged. 

CALL OFFICES. 

These are operated in a simple but very ingenious 
manner. The subscriber calls in the usual way, but when 
the called station answers, the reversed current actuates an 
electromagnet in the coin box which short circuits the micro- 
phone and places a shunt about the receiver, so that the 
caller can but faintly hear the party called. On the insertion 
of the requisite coin the talking is made normal. 


(To he continued). 


THE DRIVING OF WINDING ENGINES BY 
INDUCTION MOTORS. 


In the course of the discussion which followed the 
reading of Mr. H. J. S. Heather’s paper on the Driving of 
Winding Engines by Induction Motors (ELECTRICAL 
ENGINEER, page 515), Mr. W. H. Patchell (by whom the 
paper was read in Mr. Heather's absence) remarked that 
the author had recently written him to the effect that 
more than an academic interest was now taken in the 
subject and that he was responsible for the putting down 
of induction motors on the Witwatersrand, which were 
running entirely satisfactorily. He had not worked out the 
saving of capital outlay, but he did not think it could be 
under £50,000. Power was purchased at a very low rate 
on the Rand. 

Mr. W. C. MOUNTAIN considered that the question of 
winding by electricity was a very important one and that 
if the winding could be done by means of the direct coupled 
motor and the complication of the Ilgner system dispensed 
with, it would be a step forward, because it would mean a 
very considerable reduction in cost. He thought that if 
the author had given them some practical examples showing 
the cost of winding compared with the Ilgner system it 
would have added very considerablv to the value of the 
paper. The small geared winder was, in the speaker's 
opinion, one that would find great favour in the near 
future, as it waa less expensive and very efficient. When 
considering & question of this kind one must first of all 
consider where one was going to obtain power and what 
variations in load were permissible. He had some diagrams 
which showed that the horse-power required for the motor 
generator was about half that required for acceleration, 
assuming that the induction motor was direct geared on 
to the winder. On the question of power consumption he 
found that 2:3 units per wind were required for the in- 
duction motor and 2-7 units per wind for the Ilgner system. 
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He advocated a system of winding for a low voltage with 
the use of transformers. 

Mr. G. StaERNBERG said that the best possible efficiency 
obtainable with any svstem, including steam, would 
depend upon the rapidity of the winding. In various 
mining districts the ratio of the speed to total time varied 
considerably ; in England it reached a value of about 0:3, 
in Australia it rarely exceeded 0-25, and in South Africa it 
rarely exceeded 0-15. 0-06 was quite a usual thing, while 
0-10 was a fair average. Regarding motor losses, with the 
Ward-Leonard system he would like to put the loss at 
0-73 for the resistance control. It might reach 0-88, but 
then again as the ratio of the speed to totaf time increased 
the efficiency dropped, and as a lower limit for the Ward- 
Leonard svstem he would put 0-55, excluding shaft. friction 
and mechanical losses. With winders driven by induction 
motors on resistance control the over-all efficiency of the 
diagram would sink to something like 0:35. These figures 
all referred to winding with balance ropes. It would not 
be possible to consider winding without balance ropes on 
the Rand, where the conditions were exceptionally favour- 
able for the use of induction motors with resistance control 
and he thought the author was to be congratulated upon 
having arrived at the decision he had in adopting that 
type of gear. As regards braking he preferred the mechanical 
brake and looked upon the electrical brake as an extra safe- 
guard. 

Mr. GERALD Stoney considered that a simple svstem 
would cost £1,150, while the Ilgner would cost £1,500. A 
suggestion which might be considered in some cases was 
that instead of having two cages only in the shaft going 
up and down, there should be four. On the average the 
time of retardation and stopping at the top and bottom 
of the shaft was equal to the time of acceleration and 
movement at uniform speeds, and therefore if one had 
two loads, one over the other alternately, one would get 
a fairly uniform load. 

Mr. C. H. Gapssy had gathered from one of the diagrams 
that the winding plant used was a direct coupled motor 
with & winding drum some 12 or 14 ft. in diameter. Would 
Mr. Patchell tell him about what was the rope velocity in 
that instance and the number of revolutions per minute of 
the induction motor ? 

Mr. W. H. PATCHELL preferred to leave the reply to the 
author of the paper. He thought that considerable im- 
portance attached to their getting papers from abroad, 
especially from South Africa, as the amount of winding 
there was much greater than was to be obtained in this 
country, not only in the number of single shafts, but also 
in stage winding. The direct coupled or geared induction 
motor presented considerable advantages over the Ilgner 
set when stage winding was considered, on account of 
the much larger space taken up by the Ilgner set. It was 
general news that the operators preferred the electric 
winder to the steam, as it was very much easier work. 
The balance rope had not been very much used in England 
on account of the large amount of swing which took place. 
By the use of the electric winder, however, this swing was 
done away with altogether. The more electric winding 
got popularised the more the colliery engineer would 
appreciate the advantage of the balance rope. Regarding 
Mr. Gadsby’s question, he believed, speaking from memory, 
that the diameter of the drum was 16 ft., and the maximum 
speed 63 ft. per second. 


Lonpon ELECTRICAL ENGINEERS.—Orders for week 
ending May 20, 1911 :—Officer commanding, Col. H. M. 
Leaf. Monday, May 15 “ A" Company, Infantrv Drill, 
7 to 8 p.m. ; Technical Drill, 8 to 10 p.m. Tuesday, 
May 16, “ B" Company, Technical Drill, 7.30 to 10 p.m. 
Wednesday, May 17th, All Companies, annual course of 
Musketry at Purfleet Ranges. A list of trains can be 
obtained and also railway tickets at headquarters on 
application. Thursday, May 18, “ C" Company, Recruits’ 
Infantry Drill, 6.45 to 7.30 p.m. ; Technical Drill, 7 to 
8.15 p.m.; Company Drill at Millbank Barracks, 8.20 
to 9 p.m., Dress Drill Order. Fridav, May 19, * D" Com- 
pany, Recruits’ Infantry Drill, 7 to 8 p.m.; Technical 
Drill, 7 to 10 p.m. : Musketry as for Wednesdav, the 17th. 
—(Signed) P. H. CAMPBELL, Captain R-E. and Adjutant, 
London Electrical Engineers. 
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Technical Problems 
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and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL 
MEN. 


RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

QuEsTIONS.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

ANSWERS.—A fee of 10s. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. 


QUESTIONS. 

Question. No. 1251.—How may the internal resistance of 
an accumulator be determined ? Is it possible to 
calculate the measure of the true internal resistance 
of an accumulator from the change in the reading of 
a voltmeter connected across the terminals of a cell 
as the current is reversed from discharge to charging 
the cell? Explain how cadmium rods are used to 
determine the actual conditions of the positive and 
negative plates of an accumulator.—'' E. E." 

Question No. 1252.—In the case of a 120 kw. 230 volt 6-pole 
compound wound c. c. generator, is there any appara- 
tus which could be used to keep the speed constant, 
all through the day, in spite of a load varying from 
half to full, also in spite of the heating up of the 
windings, whether the machine be connected up as 
a shunt motor only, or a compound with the latter 
assisting the shunt, the latter preferable *— 


'" SPARKLE.” 
ANSWERS. 
Oil Immersed Resistances. 

Question No. 1250.—Give formule and data with reference 
to oil-immersed resistances, stating increased capacity 
due to immersion, and also their behaviour under 
alternating and under direct currents.—‘ D. C. O." 

Reply to Question No. 1250 (awarded 10s.).—The object 
of immersing or embedding any resistance wire is, apart 
from the prevention of surface oxidation of the metal, the 
increasing of the amount of energy which can be radiated 
(at a given temperature elevation of the resistance above 
atmospheric temperature). The mere act of placing a large 
mass of material (fluid or solid) in thermal contact with 
the resistance wires, increases the time which must elapse 
before the latter—starting from cold—reach their full 
working temperature (a large amount of heat being stored 
in the embedding or immersing material). Except in cases 
of starters used on purely temporary loads, however, we 
must deal with the permanent increase in the rating of 
the resistance due to its immersion. In general, this in- 
crease is automatically secured by the extended radiating 
surface obtained by embedding the resistance, but much 
depends on the exact nature of the surface of the enclosing 
material (see Table I), and even more on whether it is 
solid or fluid. 

Over such embedding materials as sand and enamel, 
which are often used in this connection, oil has the important 
advantage that it is fluid, and hence can rapidly transfer 
heat from the hot resistances to the outer, ribbed contain- 
ing tank by combined convection and conduction. This, 
together with the absolutely homogeneous nature of the 
cooling medium, is an important point in favour of the 
use of oil in this connection. An open oil surface has a 
high co-efficient of heat radiation (Table 1.), and most oils 
combine comparatively good heat conduction with excep- 
tionally high insulating value (see Table Il). 

Water immersion increases the safe current capacitv of 
iron resistances by, say, four times, but a rather less 
increase 1s to be anticipated from oil cooling, owing to the 
higher viscosity and lower heat conductivity of oil. (These 


statements must always be considered in conjunction with 
a full allowance for the radiating devices provided on the 
enclosing tank and the excellence of oil circulation attained 
in each special case). The objections to water as a cooling 
medium for resistances in permanent use include :—(1) 
The rusting set up on iron surfaces; (2) loss of liquid by 
evaporation; (3) low insulation resistance of water (as 
obtainable in ordinary work); (4) electrolytic decomposi- 
tion of the water. . 

In all cases where resistances are to be used for more 
than the most transitory loads a '' steady. state " will be 
approached corresponding to the equation :— 

Q = 0-24 C*.R calories 
(C = current (amps.) flowing through R ohms resistance). 

The total amount of heat (Q) to be radiated = Qj + Qe 
where :— 

Qı = 0:0347 s (1.0077 T, — 1-0077 To) 

and Qo = 0-00061 (7,—T2) 1-233 


[Qi = : Q2 = l 
S = (and has the values shown in 
Tı = [T9 = Table I). 
A = radiating surface (sq. cms.) ] 
TABLE I. 
S for :— 

Cast iron = 317 

Fine sand = 9:62 

Sheet iron (dull) = 2-77 

Oil 2 = 7-24 

(R. Krause). 


Temperature Rise.—For water-cooled test. resistances (the 
water being contained in a tank with no other than con- 
vection circulation), P. M. Brown gives the limiting current 
flow = I amps = K.di. 

(d = diam. wires incms.; K = 
water.) 

For approximate calculations, the same formula may be 
applied to oil-immersed resistances, K then having a value 
= 300-500. 

With enclosed, immersed resistances, it may be taken 
that 1-2 sq. in. of box surface (counting ribs) should be 
allowed per watt dissipated as heat (assuming reasonably 
good air ventilation) ; sometimes, however, J sq. in. per 
watt is sufficient. Various experimenters have found a 
temperature rise, under such circumstances, varying from 
100° C. when working at 1 sq. in. per watt to, say, 35° C. 
when allowing 44-8 sq. in. per watt. 

General.—Oil used for resistance immersion purposes 
should not flash over (in the standard flash point test), 
at below 180? C. and, on being maintained at 100? C. for 
eight hours, the evaporation (by loss of weight) should not 
exceed 0-295; moisture should, of course, be absent. A 
few pertinent figures concerning the heat conducting 
(assuming no circulation) and electrical insulating proper- 
ties of water and various oils are included in Table II. 


constant = 540-700 for 


TABLE II. 
Heat Insulation 
Material. Conductivity. Resistance. 
(C. G. S. units (Mey. ohms /cm.3 ) 
at 13? C.) 
Water 0-0016 — 0-0012 ' x 108 
m \ Whittaker 110 x 10? 
ui ( Foster 8 x 108 
Petroleum 0-000355 
Olive Oil 0-000395 1 x 108 
Castor Oil 0-000425 
Glycerine 0-000637 


As regards behaviour on D.C. and A.C. circuits, the 
heating effect is, in any case, proportional to the mean 
square of the current, and, remembering this, the above 
remarks and equations apply without the least change. In 
water-immersed resistances, alternating current avoids all 
that electrolytic action which occasionally gives trouble in 
poorly designed direct current, water-immersed resistances, 
but, where iron resistors are used, trouble may be occa- 


sioned in A.C. working by the highly inductive nature of 
this load.—" W. M." 
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SURGING OF SYNCHRONOUS MACHINES.* 


By Ernst J. Berg, Professor of Electrical Engineering, 
University of Illinois. 


Surging, or what is often called hunting of synchronous 
machines, resulting in pulsations of current and voltage, is 
one of the most perplexing and annoying of the phenomena 
with which the central station man meets. It is a subject 
which is of equal interest to the mechanical and the elec- 
trical engineer, since the causes and the remedies are as 
often mechanical as electrical. It is a subject which is as 
much alive to-day with the steam turbine driven generators 
as it was some years ago when slow-speed engine driven 
generators gave the engineers so much concern, when the 
probability was almost even that a svnchronous motor or 
rotary converter would or would not hunt. 

Surging is always associated with pulsation in speed and 
in power. The pulsations may be caused by the lack of 
uniformity of the rotative speed of the prime mover, or 
they may be caused by the electrical operation of the 
machines or by both. With the limitations of speed variation 
of the prime movers imposed by the electrical manufac- 
turers, there is little likelihood that the cause of the hunting 
is the prime mover, if the governor-mechanism and its 
dashpot 18 of good construction. It is more likely to be due 
to insufficient dampening of the magnetic-circuit of the 
machines or to too much dampening, or in general to the 
electrical constants of the circuit. The theory of this 
phenomenon is fairly well understood, at least in so far as 
it applies to ideal machines. It seems, therefore, unnecessary 
to give it here except in the most general way. 

For the sake of simplicity, the case of & synchronous 
motor operating from a large system will be considered. 

Let, in Fig. 1, ey represent the impressed E.M.F., which 
will be considered of constant value and frequency ; let e 
be the counter E.M.F. of the synchronous motor which 
normally at no load would be in the direction OE, but which, 
for some reason, is displaced oc degrees behind that position. 
The resultant voltage e, causes a cross-current J, to flow, 
which lags behind its E.M.F., ej, a certain angle `B, which 
depends upon the resistance and reactance of the circuit 
between the bus-bars of the large generating station and 
the motor, and also includes the motor reactance and 
resistance. 

By the use of comlpex quantities, we get : 


E, = € — eo + jo 
I Ey Eus e o + F je o Where Z is the impedance 
evum r — jz above referred to. 
(e — ev) r — eo - + ((e—e'o) & > + eor) 
Fe 


Thus the power consumed or received is : 


€ [4 n 
P= zx (e — e'y)r — e" T) 


Since the motor 1s assumed to be behind the generator in 
time and space, it needs to be accelerated; thus, power 
should be received or P should be negative. 

Assuming that the numerical values of ey and e are the 
same, and substituting for e's = eg Cos cc = e Cosa. 

eo —ey in æ =eSn a. 


we get P = 5 ((1— Cos «) r— z $in «) 
but r = Z Cosß, and z = Z Sing. 

2 
thus P= » ( (1 — Cos œ ) Cos8 — Sin8 Sin æ 


- ji (Cos8 — Cos ( x —g) ), (-1.) 


. *. . . e 
P is negative ; that is, power is received, when 
Cos ( «c — [3) is greater than Cosg. 


or «—B-BoB-, 


The power increases with increase in œ up to a certain point, 
A which it decreases and finally becomes zero, when 


= 2n. 


* Abstract of a paper read before the Western Society of Engineers, 
Chicago. 
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The motor is stable when, with decrease in speed—that is, 
with increase of œ — the power received increases ; it is 
unstable when this condition ceases. The cricital value of ac 
is readily found by differentiating the expression of P in 
reference to o , it is when œ = B. 

There is a minimum value of reactance which corresponds 
to any value of resistance between the generators and the 
motor, which minimum value depends upon the amount of 
speed variation or displacement of the armature by load or 
any other cause, it is z =rtan8 — rtan a. 

What value of œ can be expected ? 

Due to angular variation in speed, the value is perhaps 
as a maximum 3°; thus « = 3° and B = 3°. 
therefore, x = r tan 3° = ‘05r. 

Even if the resistance between the generators and the motor 
is as high as 10"5, the required reactance for stability would 
be practically insignificant—far less than that which is 
found in anv commercial machine. In other words, there 
can be no difliculties by such small speed variations. 


€, 


e 


Fic. 1. 


The reason for these difliculties is by far most often traced 
to defective design of the governing mechanism of the prime 
mover or to the characteristics of the synchronous machines, 
which do not appear in the text book or in ideal machines. 

It is well known that in order to obtain a given E.M.F. 
at the terminals of a generator, a certain field excitation is 
required. This increases with the load, though not always 
with the current, which may be more or less leading or 
lagging ; that is, magnetising or demagnetising. 

The E.M.F. at the terminals is usually smaller than the 
induced E.M.F. ; that is, the E.M.F. given by the rotation 
of the armature conductors in the resultant field. It is 
decreased by the impedance drop in the armature. The 
resultant field is caused by the M.M.F. of the field and of 
the armature. 

The E.M.F. consumed by the armature resistance is in 
phase with the current. It is at all moments proportional 
to the current. Thus, it changes in magnitude as the current 
changes: that is, changes f cycles per second. 

The E.M.F. consumed by the self-induction or inductive 
reactance of the armature 1s 90? ahead of the current ; it 
also changes f cycles per second. 

The flux produced by the field excitation 1s constant as 
long as the exciting current is constant. With sudden 
change in excitation, it changes, however, slower than the 
change i in excitation on account of the so-called sluggishness 
of the field ; that is, on account of the effect of the eddy- 
currents, which oppose the change. Depending upon the 
field construction, the time required to build up the mag- 
netism in the field may vary from a fraction of a second in 
laminated structures to 10 sec. or even longer in structures 
of solid steel, or in structures of laminated steel with 
imbedded squirrel-cage windings. 

The flux produced by the armature M.M.F. would appear 
simultaneously with the current if the magnetic structure 
were perfectly laminated, and if the field winding was open- 
circuited. In reality the structure is seldom so well lami- 
nated that no eddies occur and the field winding is always 
excited ; that is, closed upon itself (through the exciter) ; 
thus, at the best, the flux appears later than the current 
causing it, and much later if the field poles have squirrel- 
cage winding. 

Thus. while two machines may have the same electrical 
constants, the same armature-resistance and reactance, the 
same excitation of full load and no load, the same armature 
reaction, their characteristics at the instant of change of 
load may be very different. 

In the calculations of generator characteristics, the term 
synchronous-reactance is usually introduced ; it means a 
fictitious reactance which gives the sanie effect.as.that of 
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the self-induction and armature-reaction combined. This 
term is justified in an ideal generator having uniform 
magnetic-reluctance in all positions of the armature, and 
having a magnetic structure which permits the flux to 
change at once with the change of M.M.Fs. Obviously, 
machines with good mutual induction between field and 
armature winding, a machine with squirrel-cage winding in 
the poles, this condition is not fulfilled. 

The result of this is that if, for instance, full load is 
suddenly thrown on the machines of the two types, in the 
first type the machine will take its load when the speed has 
dropped so that the angle between induced E.M.F. and 
terminal E.M.F. is say 15°, whereas, in the latter type it 
may be'only 1?. To be sure, after a short time—a few 
seconds—the two machines will have the same phase dis- 
placement between the induced and terminal E.M.F. 

The same applies to the synchronous motor, but in this 
case the different characteristics play an important part in 
the stability of operation. 

As stated above, for sudden variations in load the 
reactions in machines of greatly damped field circuits are 
largely governed by tbe ohmic resistance and the true 
inductance between the generators and the motor ; whereas, 
with ideal machines the reactions are governed by the 
synchronous reactance which usually is many times as great 
as the true reactance. 

It is of interest to study the behaviour of the two types 
of motors when operated from a large generating station 
over à non-inductive line such as a cable with a certain 
ohmic resistance in the line. 

Let, in each case, the total resistance in the circuit be 
10%, and assume the true reactance of the armature to be 
2% and the synchronous reactance 67%. Assume further 
that the numerical values of the impressed and counter 
E.M.F. are the same. Referring to equation A we have, 

For the ideal motor, 


e =6& =1 
r — 10 
gz = ‘67. 

For the damped motor—for a sudden load, 
e = = à 
r — 10 
z = ‘02. 


Thus, in the first case, tan B ERU 


10 = 6:7 
B = 81° 30'. 


In the second case, tan 8 = T — 2 and B = 11° 20’. 


0 

The curves on Fig. 2 have been calculated by assuming 
different values of « and solving for P and the current. It 
is seen that the ideal motor, if loaded to full load, drops 
behind a certain angle about 44°, so that there is ample 
margin in output. This increase in the angle « gives an 
increase in ability to carry load, or in general the motor has 
all desirable characteristics. . 

The second type of motor—the motor with excessively 
damped field circuit—behaves, however, entirely different. 
This motor, while it can be loaded up to the same output 
as the first type, if the load increases slowly so that the 
armature reaction has time to exert its influence will break 
down immediately if suddenly more than about 20% of full 
load is thrown on, as seen from Fig. 2. Thus, we conclude 
that such motor should have some external reactance if it 
shall be able to carry pulsating load. It is readily seen that 
while both types of motors are by theory less stable the 
greater the resistance, the second type is far more sensitive. 

A motor of the first type—that 1s, a motor of laminated 
field, frequently used some years ago—while often operating 
satisfactorily, may, of course, be unstable, on account of 
excessive reactance. 

Assume, for instance, that such a motor is operated over 
a line of 10° resistance and 20%, reactance. The total 
reactance would then be 87%, and the characteristics would 
be those shown in C and C', Fig. 2. As seen, the motor is 
not able to carry full load and it is extremely sensitive from 
half load up. 

Thus, too much reactance is as detrimental as too low 
reactance. À motor of this latter type would undoubtedly 
benefit by a squirrel-cage winding on the field, since such 
winding reduces the armature self-induction to some extent. 
Sucb motor would run much more stably if by some 
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arrangement of the supply circuit its reactance could be 
decreased. 

This explains why, with the old type of motors, it was 
always an advantage to reduce the self-induction in the 
lines connecting the motor with the generators. whereas, 
with modern high speed motors and especially in the case 
of parallel operation of turbo-generators, it is often an 
advantage and at times a necessity to install extra react- 
ances in order to obtain stability. 

Every synchronous machine has a natural period, that is, 
a period at which it will oscillate when adjusting itself from 
one load to another. The periodicity is practically pro- 
portional to the square root of the field excitation and 
inversely proportional to the square root of the moment of 


- inertia. 


While such oscillations always take place with changes of 
load, they are usually of little importance since they cover 
a small phase angle only. If, however, the synchronous 
motor is supplied power from an alternator whose speed for 
some reason or other pulsates at the same rate as the 
natural period of the motor, then & condition of resonance 
takes place and the machines cannot operate satisfactorily 
in parallel. In such case, the remedy is obviously to change 
the natural period, which can be done by increasing or 
decreasing the moment of inertia, or by changing the air- 
gap and thereby the excitation. 
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In general, it can be concluded as far as the electrical side 
of the sugring problem is concerned, it can be solved by 
either one or more of the following alternatives : 

l. Reduce the ohmic resistance between the machines. 

2. Exclude all external reactances and put field-damping 
devices on machines of laminated fields and quick magnetic 
circuit, especially if the synchronous impedance is great ; 
that is, if they, as generators, have poor regulation. 

3. Add extra reactance in high-speed machines having 
good mutual induction between field and armature and 
sluggish magnetic circuit. 

4. Change the natural period by change of air-gap or 
addition of fly wheel, etc. 

While thus something can be done by changing the 
electrical constants, it 1s but seldom that this is necessary. 
Ninety-five cases of every hundred can be traced back to 
some mechanical defect of the prime mover. Usually the 
governor is too sensitive, or there is some play in the various 
links connecting the governor proper with the steam- 
admitting valves. Sometimes, by the very nature of the 
drive, difficulties can be anticipated ; for instance, when 
several generators or motors are belted to the same counter- 
shafting, when it is always possible that the pulleys might 
be of slightly different diameters or the belts of greatly 
different quality. 
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The Electrical Industry in Great Britain. 


[Inquiry into its Condition and Prospects. 


The. announcement made three weeks ago that the 
ELECTRICAL ENGINEER had undertaken an inquiry into 
the Condition and Prospects of the Electrical Industry in 
Great Britain, with a view to the elucidation of the many 
complicated influences at present in operation, has aroused 
an enormous measure of interest in every section of the 
industry. "The correspondence on the subject has now 
grown to such dimensions that it is becoming a very 
difficult task to reply individually to the communications 
which have reached us with regard to the scope of the 
investigation and the special points upon which it is 
proposed to touch. We take this opportunity, therefore, of 
indicating the principal lines of the inquiry, together 
with a brief statement of some of the circumstances which 
have seemed to us to make such an investigation desirable. 

In the first place it should be recorded that the main heads 
of the inquiry were entrusted to well known independent 
writers who have no interest of any kind to serve except 
that of getting at facts which it is hoped will prove of 
exceptional value and interest to all concerned in every 
phase of the industry. 
were, among others, 

(a) The statements made by the chairman of various 
electrical manufacturing and engineering companies ; 
(b) The figures disclosed by the Board of Trade 

Returns ; 

(c) The deductions drawn in articles in the financial 
press ; 

(d) The criticisms made by various British Consuls ; 
and 

(e) The suggestions put forward by writers and 
speakers connected with the electrical industry. 

On the receipt of these preliminary reports the following 
questions were framed :— 

(1) Is the present condition of the electrical industry, 
in your view, as satisfactorv as it might be ? If not, 
have you any general views as to the cause ? 
What remedies do vou suggest ? 
Is an extension of the principle of combination in 
your opinion desirable ? 
Would vou advocate the Continental system under 
which manufacturers secure the co-operation of 
bankers in various enterprises ? 
Would vou advocate the establishment in this country 
of an Electrical Industrial Bank ? 
How would vou remedy such a case as that of the 
Victoria Falls Power Company, in which German manu- 
facturers, by investing £3,000,000 in Debentures, 
secured £8,000,000 in orders while Enylish financial 
houses were hesitating whether to invest or not ? 
Would you be disposed to support the suggestion 
made by Lord Furness for the establishment of a 
Chartered Institute of International Commerce, or 
some similar organisation ? 
Do you approve the suggestion that technical attachés 
should be appointed at our embassies abroad in order 
to report on contemplated enterprises and advise 
British manufacturers regarding local conditions ? 
If not, what svstein of organisation would vou suggest ? 
Should there be such an amendment in the income tax 
Acts as would bring within their scope Continental 
manufacturers working in this country through 
agents ? 
(10) Should an import duty be levied on electrical imports 
from foreign countries ? 
) *Are the criticisms on British methods of doing business 
‘abroad, which are from time to time put forward 
by British Consuls, in your opinion justified ? 
(12) '" Are there any special improvements in our methods 
of doing business abroad which you would desire 
to see more generaly adopted, such as printing 
catalogues and price lists in the language of the 


(2) 
(3) 


(9) 


(11)? 


The bases of the preliminary inquiry : 


country in which it is desired to do business, the 
adoption of their systems of prices, weights and 
measures, and conformity YID their customs in 
regard to credit, delivery, etc. 

(13) It has recently been stated » a British Consul that 
“ German firms are securing business which might be, 
and formerly was, done by British firms, simply because 
British firms to-day endeavour to sell what they want 
to sell instead of what the foreign merchant wants to 
buy." Is there, in your view, any truth in these 
allegations ? 

(14) Are you in favour of a co-operative organisation for 
Publicity Campaigns on a large scale ? 


Many hundreds of copies of this schedule of inquiries 
have been sent out, and others are still in process of despatch. 
In the course of another week or ten davs it is hoped that 
either through the medium of these schedules or by means 
of this article, practically every firm, individual and 
company concerned in electrical engineering, manufacturing 
and allied enterprises im Great Britain will have had the 
inguiry brought under notice. 

Two important points should here be emphasised. In 
the first place it cannot be too strongly athrmed that no 
political end of any kind is sought to be attained bv this 
investigation. Itis intended wholly and solely as an aid in 
the solution of problems the existence of which has been 
insisted on in all directions. In the second place, no restric- 
tions are placed on the statement of their views by those 
interested. These statements may be as full or as brief as 
the writers are disposed to make them ; and it 1s especially to 
be noted that although signed statements must necessarily 
carry greater weight than those which are covered merely 
by initials or pseudonvms, the wishes of those who do not 
desire their names to form part of the published 
replies will scrupulously be respected. Our desire is simply 
to get at the facts of the situation on the one hand, and, 
on the other to ascertain, for the guidance of all, the 
views of those most closely concerned with regard to the 
best means to be taken with a view to improving the 
general outlook and strengthening the industry against 
the strain of foreign competition. 

The vast number of communications we have received 
on the subject up to the time of writing makes it abundantly 
clear that the moment is an eminently favourable one for 
such an inquiry. It has been most warmly welcomed on 
all sides, and cordial offers of co-operation—hereby grate- 
fully accepted—have been received from some of the 
most prominent men associated with electrical enterprises. 

Every precaution is being taken to ensure that repre- 
sentative firms all over Great and Greater Britain shall 
be made acquainted. with the scope and objects of the 
investigation, but the field to be covered is so extensive 
that it may happen, in the ordinary course of human 
fallibility, that some are missed. To these we can only 
ofler our apologies, coupled with an expression of our 
hope that if an intimation concerning the inquiry should 
only reach them through indirect soure es, they will 
nevertheless endeavour to help forward the end which it 
is desired to attain. 


Mm. Urban and Feige, says the “ Gas World," have 
brought before the Académie des Sciences, Paris, a small 
electric lamp, in which the arc passes in vacuo between 
terminals of tungsten and of mercury, respectively. The 
light produced is said to be extraordinarily white, like sun- 
light, and the consumption is stated to be 0-45 watt per 
candle. The practical trouble with the lamp, so far, is that. 
it requires only an extremely low voltage, 12 volts, which 
does not suit the mains ; but it is hoped, by using an inert 
gas instead of a vacuum, to increase the resistance, and 
thus enable standard voltages to be used. 
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THE FARADAY SOCIETY. 
Internal, Molecular or Intrinsic Pressure. 


A paper by Dr. W. C. McC. Lewis, entitled “ Internal, 
Molecular or Intrinsic Pressure—A Survey of the Various 
Expressions proposed for its Determination," was laid 
before the meeting of the Faraday Society on May 2. 

Dr. Lewis said, in brief, if we consider an imaginary 
plane of unit area placed in any direction well inside a liquid 
mass, equilibrium across this plane is maintained by the 
balanced attractive and repulsive molecular forces, which 
we have reason to believe are of very great magnitude, 
amounting to hundreds or even thousands of atmospheres. 
The attractive force per unit area is defined as the mole- 
cular, internal or intrinsic pressure of the liquid, and is 
usually denoted by the symbol K. The present paper is 
a survev of the various attempts which have been made 
to estimate the value of K for various liquids. The subject 
has been investigated for more than a century, the first 
attempt being that of Thomas Young, in 1805, followed 
shortly after by Laplace's classical work. In historical 
sequence, the most important of the later contributions 
are those of A. Dupré (1864-69), van der Waals (from 
1873 onwards), Bakker (from 1888), Milner (1897), Dieterici 
(1898), Richards (1902), Traube (from 1902), and 
Benedicks (1905). 

According to the theory of Laplace, K may be written 
as the product of two terms, the first being an integral 
whose upper limit is the so-called range of molecular 
attraction, the second being a term involving the square 
of the density of the substance. This has been generally 
accepted by all investigators, but the real difficulty comes 
in on the question of the effect of temperature. Dupré 
regarded K as independent of temperature, and hence, 
since the density varies with temperature, the integral 
terin—:.e., the range of molecular attraction—-must be a 
function of temperature. Van der Waals, on the other hand, 
regarded K as varying with temperature, the Laplace 
integral being replaced by a quantity a characteristic of the 
liquid under investigation, and considered in van der Waals’ 
earlier work as a constant independent of temperature. 
The comparison of experimental results with theoretical 
has, however, shown this to be only approximately true, 
and the position taken up at the present time is that both 
K and a vary with the temperature—i.e., decrease as 
temperature rises. Thus, although we are able to assign 
the correct order of magnitude to the numerical values of 
K, no closer degree of approximation appears as yet to be 
possible. 

It is pointed out in the paper that the problem con- 
sidered from the thermodynamic standpoint becomes 
analogous to that of Nernst regarding the quantitative 
connection between heat change (or total energy change) 
and the free energy change in a chemical reaction beyond 
that given by the Gibbs-Helmholtz equation. As some 
further assumption connecting K and T is required, the 
author tentatively suggests that the fractional rate of 
change of K with temperature may be equal to the corre- 
sponding change with temperature of the latent heat of 
vaporisation of unit volume of the liquid. At any rate, 
this gives results of the same order of magnitude as those 
of van der Waals. Fromthe standpoint of thermodynamics 
the problem develops into one of great interest, namely, 
the correct treatment of internal work and its relation 
to total and free energy changes respectively. 


Hydro-Electric Plants in Norway. 

In the course of the discussion on this paper bv Mr. A. 
Scott-Hansen, C.E. (ELECTRICAL ENGINEER, p. 487) the 
Norwegian Minister (Mr. Vogt) expressed his pleasure at 
having had the opportunity of hearing Mr. Scott-Hansen. 

Mr. W. Murray Morrison remarked on the ease with 
which hydrographical data in Norway were obtainable 
from the Government. He drew attention to the surprisingly 
low cost of Norwegian water-power—in some instances it 
reached 15s. or 16s. per e.h.p.-year, including all capital 
and running charges. He was glad that Englishmen had 
been associated with some of these developments, although 
difficulties were put in the way of attracting capital. 

. Mr. F. W. HannokpD supplemented some of the informa- 
tion contained in the paper, dwelling particularly on the 
electrometallurgical processes in operation—namely, the 
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manufacture of iron, equal in quality to the best charcoal 
iron, and the smelting of zinc. The manufacture of soluble 
phosphates was likewise a promising industry. 

Mr. CuariEs Weiss said that propositions were being 
discussed for electrolytic copper refining in Norway, 
probably in connection with the electric smelting of the 
ore. He asked whether the Birkeland-Evde or the Badische 
nitrate process were the more economical. 

The chairman having moved a hearty vote of thanks to 
the author, Mr. Scerr-HaNsEN replied briefly to the points 
raised in the discussion. Replying to Mr. Weiss, the relative 
superiority of the two furnaces could not be decided until 
experiments now in operation were concluded. The 
Birkeland-Eyde furnaces could be built in larger units, 
however; up to 4,000 kilowatts each, as agaist 800 in 
the case of the Badische furnace. Referring to the sug- 
gestion of Mr. Smart, he offered a hearty invitation to the 
Society to come and see with their own eyes the plants he 
had described. 


ARC LAMP PRACTICE. 


In the hope of procuring uniformity of practice with 
regard to the sending out of arc lamps on approval, and 
also with regard to hire or hire purchase, the National 
Electrical Manufacturers' Association has prepared a set 
of rules on the subject of which a synopsis is appended. 

Anc LAMPS ON APPROVAL. 

1. No charge is made for the use of lamps during the 
approval period, and each lamp will be provided with one 
trim of carbons. All further carbons used must be paid for. 

2. The lamps must be properly erected in accordance 
with our instructions and burnt with the carbons which 
we supply with them. No larger current or higher voltage 
must be used with the apparatus beyond that stated on 
the instructions sent with it or in the catalogue. 

3. The goods will be sent properly packed carriage paid 
to your address, and are to be returned properly packed 
in the same manner and in original case in which they were 
delivered, carriage paid to our works, together with an 
advice note within the time period agreed. Should they 
be detained longer, we shall be entitled to consider the 
lamps as definitely purchased by you. 

4. The lamps when returned to our works will be in- 
spected, and you will be notified within five days from 
receipt of the goods as to anv breakages or repairs that are 
necessary, other than those due to fair wear and tear, and 
these are to be paid for at the usual rates. 

5. From the time the lamps reach vou to the time of 
their return to our works, they are to be held in trust and 
insured against fire and theft by you. 

Arc Lamps on HIRE. 

1. All carbons supplied are to be paid for. 

2. The total cost of freight and carriage from the works 
to the hirer and back again to be paid by the hirer. 

3. The goods to be sent properly packed by the maker, 
and are to be returned properly packed in the same manner 
in the cases in which they were despatched, carriage paid 
to the maker's works, a suitable advice note of despatch 
being sent. 

4. The lamps when returned to the maker will be 
inspected and the hirer will be notified within five davs 
from receipt of the goods as to any breakages or repairs 
that are necessary, other than fair wear and tear, and these 
are to be paid for at the usual rates. 

5. The lamps must be properlv erected in accordance 
with instructions and burnt with the carbons which the 
makers recommend. No larger current nor higher voltage 
must be used with the apparatus beyond that stated on 
the instructions sent with it or in the catalogue. 

6. From the time the lamps reach the hirer to the time 
of their return to the maker, they are held in trust by the 
hirer, who will be responsible for any loss or damage which 
may occur. 

7. The period of hire shall be reckoned from the time 
the goods leave the maker to the date they are received by 
him. 

8. The hiring prices do not include the cost of winng 
for or fixing the lamps and resistances. 

9. These conditions do not apply to lamps supplied on 
signed hire purchase agreements. 

Arc lamps on hire for electrical exhibitions are excluded 
from these rules. 
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THE FUTURE OF ELECTRICITY. 


In another portion of this week’s issue we draw attention 
in some detail to the inquiry which is now in progress with 
regard to the present condition and prospects of the elec- 
trical industry in Great Britain. It is not our purpose 
in this place further to enlarge upon the scope or objects 
of that inquiry, but there is one aspect of the subject very 
intimately concerned with the future of electricity to which 
we may here venture to call attention by means rather of 
a recital of facts than a statement of conclusions or deduc- 
tions. That particular aspect of the question is the extent 
to which electric power may be enlisted into the service of 
contractors for public works. At the present moment there 
are two great public contracts in hand in Scotland in 
which this form of energy is being utilized to a degree 
which demands more than merely passing notice. Cne is 
the making of the new water works at Loch Arklet for the 


City of Glasgow, and the other is the con:truction of the 


Naval Dockyard at Rosyth. In the first-named case the 
scheme under which electric power is being used is worthy 
of detailed notice. This loch is about a mile-and-a-half 
from Loch Lomond, the only feasible way by which material 
could be brought economically to the site. It 1s calculated 
that fully 30,000 tons of cement, freestone, granite, timber 
and stores will have to be transported to the Arklet shore, 
and the route is a very hilly and rugged one. The con- 
tractors, Messrs. Charles Brand & Son, Glasgow, decided 
to call in the aid of electricity for all purposes, including 
transport. The work to be accomplished is the making a 
dam 1,100 ft. long. greatly to increase the area of the 
loch, and the boring a tunnel to connect Loch Arklet with 
Loch Katrine, thus adding ten million gallons of water 
daily to the existing supply to Glasgow. A power house 
was erected on Loch Lomond side. Water was led from the 
little Arklet river about a mile inland, in steel riveted 
flange pipes, to a point 310 ft. above the level of the power 
house. A 16-inch pipe takes the water down the hill and 
has two branches as it enters the power house, to each of 
which is attached a pelton wheel of 135 b.h.p., and these 
drive two compound-wound electric generators of 80 kw. 
each. The system of transmission is by direct current 
generated at a pressure of 550 volts. 

The effective hydraulic head is 300 ft., and either or 
both pelton wheels can be operated. When working at 
full load about 650 cub. ft. of water per minute 1s used. 
By the introduction of a deflector to throw, if need be, 
a certain quantity of water off the blades, the speed. of 
the turbines 1s controlled automatically as the load 
diminishes. Copper cables distribute the power to wherever 
it is wanted, the greatest. distance being the tunnel work- 
ings, quite six miles away. An aerial ropeway on the 
Bleichert. principle conveys all the material from a tem- 
porary jetty at Loch Lomond to the site of the dam at 
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Loch Arklet, a distance of a mile-and-a-half, the highest 
of the twenty-two supporting standards being one of 
35 ft., while the longest span between standards is 950 ft. 
An electric motor of 55 b.h.p. provides all the power for 
this overhead ropeway, which can carry 50 tons of material 
per hour in single loads of two tons each. All the cranes 
in use on the contract are electrically driven, the lifting 
powers varying from three to five tons. Two stone crushers 
electrically operated grind the rock for cement, and a large 
electric- worked mixer prepares the concrete. All the rock 
boring is by means of hand-hanimer air drills. Two air 
compressors are each driven by 40 h.p. motors. The 
pumps in use throughout the undertaking are electrically 
operated, as are also various labour-saving appliances. 
The lighting, of course, is by electricity. Although the 
initial outlay on this up-to-date power installation was 
heavy, yet the contractors effect an enormous saving in 
wages and working expenses, not an inconsiderable item 
being that of coals for steam raising. And there would 
have otherwise been a large expenditure in laying down 
steam plant, particularly in & contract of this impor- 
tance where operations are carried on at different stations. 
. To secure the certainty of continuous smooth working, the 
river Arklet had a dam thrown across it at the outlet from 
the loch, and an ample force of water is thus had at all 
seasons. It is instructive to find the contractors availing 
themselves of the overflow water of the loch to raise all 
the power necessary in the operations to enlarge the water 
area of that loch. 

At the new Naval Dockyard of Rosyth the power station 
erected by the contractors for their own purposes is a very 
large one. At the outset four twin-cylinder engines served 
by five suction gas plants were installed. Later on two 
engines and two dynamos were added to the plant, giving 
a total b.h.p. of 1,500. The National Gas Engine Company 
fitted up the station, and the gas plants are so arranged 
that any suction plant can serve any particular engine. 
Each of the twelve cylinders is fitted with duplicate spark- 
ing plugs and magnetos. The contractors, Messrs. Easton, 
Gibb & Son, had the unfortunate experience of temporarily 
losing the electric power not long after the station was in 
full working order. A fire totally destroyed the building, 
which was of timber, faced with corrugated iron sheets. 
Profiting by this lesson, however, they in re-building the 
station, did so in an enlarged and more permanent form. 
Power from this station is distributed over a wide radius. 
All the contractors’ machine shops, carpenters’ workshops 
and sawmills are supplied with power, and the powerful 
stone-crushing and concrete-mixing plant is electrically 
worked. Cables run to the quarries, and also out on the 
gantreys from the shore to the scene of labour at the for- 
mation of seawalls and the'sinking of monoliths. Specially 
powerful electric cranes are erected all over the contract. 
Rock-boring machinery is extensively used, and electric 
power is demanded for the compressors. Naturally the 
lighting of so vast an area is an undertaking of importance, 
and the electrician’s staff are kept busily employed attend- 
ing to the multifarious motors and connections. Further 
additions of power house plant are probable. Even as it 
is, in so huge a contract costing several millions and con- 
tinuing for years, the contractors’ private power station 
is on a parallel with that of a bustling industrial town. 

In drawing particular attention to these two illustrations 
of the use of electricity in public works, we have, as we 
indicated at the outset, limited ourselves to a bare state- 
ment of detail. The object lesson they afford is clearly 
and boldly cut; upon its application there need be no 
specific insistance. 


At a meeting of the Institution. of Signal. Engineers 
(Incorporated), held on Tuesday, May 2, at the Midland 
Grand Hotel, St. Pancras, London, at which Mr. A. T. 
Blackall presided, a paper on “ The Installation and Main- 
tenance of Track Circuit,” by Mr. A. F. Bound (Member 
of Council) was read, and a most interesting discussion on 
the subject followed. 
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BILLS BEFORE PARLIAMENT. 


— 


Matlock and Malvern Railless Traction. 


Before the Duke of Bedford's Select Committee of the House 
of Lords, evidence was given with regard to the Matlock District 
Railless Traction Bill, which is opposed by the Matlock, Bath 
and Scarthin Nick Urban District Council, and by the Derbyshire 
County Council. 

Mr. Wedderburn, K.C., for the promoters, said the roads in 
the district were specially suitable for this system, as they 
required a light form of vehicle. The capital of the company was 
£15,000. with the usual borrowing powers. Along the whole 
route which it was proposed to cover with the system, there were 
114 frontages, and of these 102 were in favour of the scheme, six 
against, while the remaining six were neutral. The Matlock Bath 
Urban District Council opposed the Bill, although the ratepayers 
were in favour of it. 

Mr. John Bailey Hamilton, general manager of the Leeds City 
Tramways, gave & résumé of the experience gained by the com- 
mittee, which was sent to investigate the railless system on the 
Contirent, and said that from his observations he believed that 
under general conditions the initial cost of installation for the 
Matlock scheme would only be about 20% of the cost of tramway 
installation. The cost of the overhead wires would be from £1,200 
to £1,500 per mile, and the vehicles would cost from £700 to £800 
each, and from the inquiries made by witness and his colleagues 
there was less chance of breaks down than with motor ’buses. 
On all the points they had inquired into they were satisfied that 
the railless system was fully suited to the requirements of 
Matlock. 

Mr. Winslowe, consulting engineer, said it was calculated that 
the average fare on the Matlock railless system would be 2d. per 
mile. With an average of five passengers the revenue for the 
slack months of the year would be £2,500, and during the summer 
months an additional £1,500. It was anticipated that the total 
expenses of the undertaking would be £16,450. The proposed 
capital was £15,000, and £5,000 borrowing powers. The annual 
profit was estimated at about £1,200, or 74°% on the capital. 

After hearing further evidence the Committee rejected the 
scheme. 

The Malvern Bill submitted by the same promoters was then 
withdrawn. 


Rottingdean Railless Traction. 


The Duke of Bedford’s Committee also took evidence with 
regard to the Bill promoted by the United Omnibus Company 
for a trackless car route between Ovingdean and Rottingdean. 
The Brighton Corporation opposed the scheme on the ground 
that they supplied water to Rottingdean and that there was 
danger of damage to their water mains. Mr. Talbot, counsel for 
the Brighton Corporation, asserted that the object of the Bill 
was to put pressure on that body to permit the system to be 
eventually introduced into the borough, where it would compete 
with the municipal tramways. He claimed that Parliamentary 
sanction to railless traction had hitherto only been given when it 
was an adjunct to existing tramways. 

The Committee decided that as the proposed route was outside 
the Brighton boundary the opposition should be limited to 
clauses relating to agreements with local authorities as to the 
supply of electrical energy. This made the Bill practically an 
unopposed one, and it was allowed to proceed. 


i Edgware-road Tramways. 


The London County Council's proposal to construct a double 
line of tramway from Cricklewood Broadway, where it will 
connect with the tramway system of the Middlesex County 
Council, to the Marble Arch, came again under the consideration 
of the Committee of the House of Commons, of which Sir Luke 
White is the chairman. 

Mr. Edward White, Chairman of the County Council, said that 
this tramway was much wanted in the public interest, and the 
proposed widenings would be of immense advantage. The 
statement of Mr. Stuart Sankey that the cost of the scheme might 
come to £600,000, was not taken seriously by the Council. 

Mr. Fell, tramways manager to the County Council, stated that 
the journey between the Marble Arch and Cricklewood would 
occupy about 25 minutes, and that the fare for the whole distance 
would be 2d., with halfpenny and penny stages. Mr. Fell said in 
cross-examination that he would advocate a tramway down the 
Strand. 

Sir Luke White, the chairman, said the Committee were 
equally divided as to whether the promoters had made out a case 
such as to call upon the opposition to answer, and the point arose 
as to the chairman giving a casting vote. Under the circum- 
stances, he thought it would be better to withdraw the proposal. 

Mr. E. Pollock, K.C., for the promoters, said he thought that 
the only proper course for the promoters to take, having regard 
to what the chairman had said, was to withdraw this proposal. 

This was accordingly done. 
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YORKSHIRE NOTES. 


The Leeds Electricity Undertaking— Lessons of the 
Year's Working— Net Profits of £42,970. 


Manv interesting points are covered by the report and 
statement of accounts of the City of Leeds Electric Lighting 
Department for the past year, which were issued on Monday 
last. The figures dealt with, though not the largest in 
the history of the undertaking, are very remarkable in the 
circumstances, the aggregate. revenue having reached 
a total of £101,167, while the expenditure was £29,870, 
apart from insurances (£357), and renewals (£2,636), the 
gross profit of the year being thus £71,603. From this 
total has to be deducted the sum of £27,708 interest on 
loans, and £924 for income tax, leaving the net profit at 
£42.970. Of this sum £32,700 has been carried to the 
redeinption fund, leaving a surplus of £9,992 available for 
relief of rates, as compared with £8,930 last year, which 
was the highest sum on record up to that time. The 
Corporation began its supply in 1898, and of the sum 
borrowed for the undertaking £231,706 had been repaid 
up to March of last year. The increase in the capital 
expenditure for the year was £19,117, of which £18,253 was 
spent in extensions of the distributing system (mains, 
sub-stations, and meters). The further sum of £30,000 
has been allocated to the undertaking from the General 
Loan Funds of the Corporation to provide for anticipated 
extensions during the coming year. The borrowing powers 
still unexercised are £55,000, and the balance in hand on 
capital account 1s £29,173, making the total unexhausted 
powers of expenditure £81,172. 

During the year there has been an increase of 629, or 
nearlv 10195, in the number of consumers for lighting 
purposes, and of 224, or roughly, 2095, in the number 
of consumers for power and heating purposes. The former 
class now stand at 6,055, and the latter at 1,351, out of a 
population estimated for the current year at considerably 
over half a million, so that there is still plenty of room 
for expansion. The increase in the number of consumers 
for lighting purposes is the greatest on record for the 
past six years, but the figures for the year it appears 
that the rise in the number of new lamps connected has 
not yet overtaken the economies in current consumption 
effected by the use of metal lamps. In 1909-1910 the 
reduction in revenue in this account was £8,568. For 
1910-191] the reduction diminished to £2.227. Thus, 
although the vear's figures still show the adverse effect, 
the monthly returns indicate that the period of reduction 
has passed and the current vear's figures will show a very 
substantial increase. The total increase in the sales of 
electrical energv for the vear was a little under two million 
units, or about 153%, the decrease of 115,629 units in 
sales for private lighting, and of 10,842 units for street 
lighting, having been set off bv an increase of 2,078,072 
units for power and heating. The total number of units 
sold was 14,372,765 as compared with 12,421,164 in the 
previous year, 12,412,861 in 1908, and 9,197,259 in 1906. 

The maximum load on the plant has been 7:980 kilowatts, 
or 9,140 kilo-volt-amperes, an increase of 240 kilo-volt- 
amperes upon the load for the previous vear. The capacity 
of the generating plant is 15,740 kilowatts. It is, however, 
proposed to dispose of a 300 kilowat engine and alternator, 
the capacity of which is too small to be economical, and a 
sum of £2,500 has been set apart to provide partially for 
the replacement of this plant. It is noteworthy that the 
working expenses per unit sold, which last year were the 
lowest recorded up to that time, have been still further 


reduced. In the last six years these costs have worked 
out as follows :—1906, 0:72d. ; 1907, 0664. ; 1908, 0:61d. ; 
1909, 065d. ; 1910, 059d. ; 1911, 652d. 


[By an inadvertent transposition of names on the part 
of one of our correspondents, a paragraph in last week's 
" Business Notes " was made to refer to the Leeds Electricity 
undertaking, to which, as the figures show, it could not possibly 
have applied, the total revenue there referred to being less 
than £20,000.] 


SCOTTISH NOTES. 


The Local Section of the ILE.E.—A Successful Year— 
The Annual Report. 


The annual meeting of the Scottish Local Section of the 
Institution of Electrical Engineers was held on Tuesday 
last (May 16). The eleventh annual report which was 
then presented pointed out that the Session had been made 
notable bv a large accession to the membership and by 
a change of designation. The suggestion by members of 
the Institution resident in Edinburgh and district. that 
they should join the Local Section, and that it should 
assume a title of wider territorial significance, was cordially 
received by the Committee. The further proposal to in- 
corporate in this Local Section all the members of the 
Institution resident in Scotland was submitted by referen- 
dum to the Scottish members, and having obtained an 
almost unanimously favourable response, it was referred 
to and approved by the Council of the Institution, which 
also approved ** The Scottish Local Section of the Institu- 
tion of Electrical Engineers " as the new designation. The 
Council of the Institution hope that the expansion of this 
Local Section which has been accomplished. will benefit the 
whole Scottish membership and extend the usefulness and 
influence of the Institution in Scotland. 

The following is a list of the general meetings held during 
the Session and of the subjects treated :— November 8, 
1910, Chairman's address, “ The Power Equipment of 
Collieries,” Mr. Sam Mavor (Chairman); December 13, 
cancelled, owing to the death of Mr. J. R. Barr, author of 
the paper scheduled for this meeting ; January 10, 1911, 
" Notes on Everyday Uses of Electricity,’ Mr. W. W. 
Lackie ;. February 14, ‘ Some Considerations relating to 
the Parallel Working of Alternators,” by the late Mr. J. R. 
Barr, presented by Professor Francis G. Baily ; March 4, 
Conversazione ; April 11, “ The Laying and Maintenance 
of Transmission Cables," Mr. Charles Vernier ; May 16, 
annual general meeting, adjourned discussion on Mr. 
Charles Vernier's paper, ** The Laving and Maintenance of 
Transmission Cables." The attendance at the ordinary 
meetings has been fairly good, but in relation to member- 
ship it has been proportionately less than at the meetings 
of some of the sister Local Sections. The number of papers 
presented has been two less than usual, owing to the 
necessity for cancelling a meeting on account of the death 
of Mr. J. R. Barr, author of one of the papers, and to a 
Conversazione being held on another evening. The Com- 
mittee put on record their indebtedness to the members 
who have contributed papers, and especially to Mr. Charles 
Vernier, of the Newcastle Loca] Section, for reading his 
paper on “ Transmission Cables." 

The interchange of papers with London and with the 
other Local Sections 18 regarded as a verv valuable feature 
of Local Section policy. It greatly widens the range of 
subjects reviewed at meetings, and makes available for 
discussion a choice of the best electrical papers produced 
in the country. This privilege of selecting papers originating 
in London and in the other Local Sections involves an 
obligation on the Local Section to bear a creditable part 
in the contribution of useful papers to the general stock, 
and is anticipated that the enlargement of the Section 
will be fruitful in increasing the production of valuable 
papers. 

The report points out that although the inclusion of all 
Scottish members has effected a substantial increase, the 
Loca] Section has not yet the position of numerical import- 
ance to which it ought to aspire, and the Committee appeals 
to members to exert their best efforts to induce eligible 
friends to apply for enrolment. The number of members 
is now 69, associate members 170, associates 41, and 
students 75, a total of 355 as compared with 304 last vear. 

The Committee during the past Session has, through the 
Chairman, had communications with the Council of the 
Institution regarding a number of matters affecting the 
Local Sections. The chief object of these was the closer 
relationship of the Local Sections, and especially of this 
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Section, with the corporate life of the Institution. It was 
felt that in the past the arrangements as to the representa- 
tion of this Section on the Council in London did not 
enable the Section to take a useful part in the conduct of 
the affairs of the Institution, the Section having, so far as 
the deliberations of the Council in London are concerned, 
been in & position of isolation. Proposals relating to 
facilitating the attendance of Local Section representatives 
at the meetings of Council in London, and other matters, 
were submitted to a specially arranged conference of the 
whole Council in London, to which the Chairman and hon. 
secretaries of all the Local Sections were invited. All the 
proposals of the Local Sections were treated in the most 
sympathetic and considerate manner, and, subject to the 
interests of the Institution as a whole, with the evident 
desire to remove such difficulties as the Local Sections have 
experienced, It is expected that the recommendations of 
the conference will be dealt with by the Council at an 
early date, after which fuller information will be co- 
municated. 

At the April meeting the Committee submitted a list of 
nominations for office-bearers for the ensuing year. As no 
further nominations have been received, the office-bearers 
for the year 1911-1912 will be as follows :— Past Chairmen : 
Mr. W. W. Lackie, Mr. E. George Tidd, Mr. Sam Mavor ; 
Chairman: Mr. Frank A. Newington; Vice-Chairman : 
Mr. James Lowson; Chairman of Students’ Section: Mr. 
W. W. Lackie ; Hon. Secretary and Treasurer: Mr. James 
E. Sayers ; Ordinary Members of Committee : Mr. William 
M'Whirter, Mr. J. A. Robertson, Dr. Magnus Maclean, Mr. 
T. B. Murray, Mr. T. C. Parsons, Mr. James Ferguson, Dr. 
J. T. Bottomley, Mr. D. A. Starr, Mr. Lee L. Murray. 


The Students’ Section. 

During the session meetings of the Students' Section have 
been held and papers read and discussed as follows :— 
October 21, 1910, opening address, “‘ Success in Business," 
Mr. H. A. Mavor, M.I.C.E., etc. ; November 18, discussion 
on “ Interconnector Protection," opened by Mr. R. B. 
Mitchell; December 9, ‘ Electric Radiators," Mr. G. 
Muray; January 20, 1911, " Two-Speed Polyphase 
Motors," Mr. B. P. Haigh, B.Sc. ; February 17, ‘ Glasgow 
Corporation Tramways Sub-station Equipment,” Mr. R. S. 
Begg, A.G.T.C. Only one of the papers, that read on 
February 17, was by a student of the Institution. This 
scarcity of papers from actual students is to be regretted, 
and it is hoped that an improvement will take place in 
the future. The meetings have been well attended, and the 
papers themselves have been well prepared and illustrated 
bv slides and apparatus. Good discussions have also taken 
place. In November, 1910, a special grant was made from 
the Local Section to cover the printing of students’ papers, 
and since then copies of the papers read have been sent out 
before each meeting. A step was made during the Session 
towards making the meetings more informal than they 
have been in the past, and this change, it is hoped, will 
result in a greater benefit to those attending. The best 
thanks of the Section are due to the Governors of the 
Glasgow and West of Scotland Technical College and to 
Professor Magnus Maclean for the use of the rooms in which 
the meetings were held, and also for the use of the lantern 
at these meetings. The following is a list of office-bearers 
for next Session :—Chairman: W. W. Lackie; Vice- 
Chairman: R. B. Mitchell, J. S. Nicholson; Hon. Secre- 
tary: A. Rushton; Committee: F. A. McGowan, F. T. 
Gerstenberg, D. W. Low, R. S. Begg, D. J. MacKellar and 
D. N. Ellis. 


GERMANY. 
Underground Telephone Cables—Safety from Fire— 
Preserving Telegraph Poles. 

It has occurred at last to our officials in the Berlin 
Telephone Post Office that it is betterto telephone through 
underground than through overhead wires. There has 
been so much interruption during the last few years by 
storms and snow that even a government department felt 
that something must be done. Plans for underground 
telephonic communication between Berlin, the Rhine 
Provinces and Westphaha are now under consideration. 


Benzole Motors for Dynamo Driving. 
Combustion engines with benzole for afuel are being tried 
on the Reimickendorf-Liebenwald electric railway. The 
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dynamos are driven at 700 r.p.m., brought down to 250 
during stoppage at intermediate stations. The experiments 
have not yet been concluded, but the prospects seem 
favourable. 


Underground Wires and Earthquakes. 


In countries subject to earthquakes, which often break 
straight wires, it is proposed to use greater lengths. If 
a wire is allowed to be slack in earthquake-ridden districts, 
or even if it 1s coiled into a spiral in special places where 
it undergoes the most risk of being broken, the prevention 
of break of communication is an ample compensation for 
the extra cost for wire. 


Electric Lamps v. Gas or Oil. 


The German Statistical Office shows that in 1908 the 
fires in Germany of known origin were caused as follows : 
293 by electricity, 878 by gas and 4,208 by petroleum. 
Inasmuch as there are about 40 million electric lamps in 
use as against 20 million gas lamps, the contrast is more 
in favour of electric lamps than the figures indicate. The 
far superiority of electric lamps is further testified by the 
fact that the Prussian police regulations absolutely forbid 
the use of gas, spirit, pertoleum or candles for lighting 
purposes in theatres and places where the risk of fire is 
above the average. Modern improvements have made it 
almost impossible in a well-designed installation for a short 
circuit to cause a fire. 


Preserving Telegraph Poles. 


At the second international conference of telegraphic 
engineers and managers this subject was thoroughly dis- 
cussed. It seems that the increasing price of wood has 
made the process most generally employed hitherto—that 
of Boucherie with sulphate of copper—no longer advisable, 
especially in places where the soil is full of bacteria. The 
process answers all right in some countries. In Holland, 
for example, 9395 of the poles so impregnated in 1893 
were still in good order in 1910. The average life of the 
Boucherie pole may be put at 15 years in Holland, and 
12 years in Austria. 

As a substitute for sulphate of copper, tar oil seems to 
have given good results in cool climates. In France it is 
a frequent practice to soak the earthed end of poles already 
impregnated with sulphate of copper, with various dis- 
infectants. In England tar oil is the favourite preservative. 
Austria has carried out very many experiments with tar 
oil, fluorides and nitro bodies. In Wurtemberg special 
pedestals of iron and cement have been in use for the last 
two years. The modern processes of impregnation with 
tar oil stop the absorption when the predetermined amount 
of oil has been taken up. After the oi] has been run off 
the impregnated poles are subjected while still in the 
impregnating chamber to the action of hot air or of steam 
at from 30 to 40 lb. pressure. This not only drives the oil 
into the verv heart of the wood, but destroys many of the 
putrefiable bodies present in fresh wood. The steaming 
can be effected in three or four hours. Larch is harder to 
impregnate than pine or fir. As regards fluorides, the 
experiments were made with acid zinc fluroide and com- 
binations of zinc cliloride and sodium fluoride. The latter 
has the advantage of not attacking the iron of the impreg- 
nating apparatus. One of the latest preservatives proposed, 
bellite, has come prominently to the front. It consists 
mainly of nitrated phenols or of aromatic bodies, not 
resembling phenols, containing two nitro-groups, so that 
the hydroxyl groups are saturated by organic bases. 
Time, however, 1s as yet insufficient to allow the formation 
of any definite opinion as to the preservative value of 
these products. 


UNITED STATES. 


The Physical Society’s Meeting—Resistance Coils for 
Alternating Current Work—The Thomson Bridge— 
Measurement of Inductances. 


The Spring meeting of the American Physical Society, 
at Washington, was marked by a number of valuable 
contributions. Iu a paper on resistance coils for alternating 
current work, Messrs. H. Curtis and F. W. Grover pointed 
out. that the measurement of alternating currents frequently 
requires the use of resistance coils having small reactances. 


THE ELECTRICAL 


A plam bifilar winding has usually been relied upon in the 
case of coils whose resistance lay between 1 and 1,000 ohms. 
Of such coils those below 50 ohms have a positive reactance, 
while those above 100 ohms have a negative reactance. 
The authors have made experiments in the design of coils 
to make these effects as small as possible. The aim has been 
to reduce the time-constant to not more than 4/100,000,000 
and simultaneously to keep the dimensions of the coil such 
that when immersed in oil an expenditure of one watt. will 
not raise its temperature more than one or two degrees. 
Coils of five different. values have been experimented upon, 
1, 10, 100, 1,000 and 5,000 ohms. A one-ohm resistance 
which meets the above requirements may be made from a 
strip of manganin having a width of three millimeters and 
a thickness of 0-1 millimeter. This is folded upon itself, the 
two parts being separated by a thin sheet of mica or silk. 
A 10-ohm coil mav be made either similarly of strip man- 
ganin using a width of one millimeter and a thickness of 
O- millimeter or of three 30-ohm coils in parallel, the 
latter being made of the same wire as is used in the 100-0hm 
coil. The 100-ohm coil may be made of double-silk-insulated 
manganin wire, having a diameter of 0-24 millimeter. E 
is wound bifilar in a single laver on a diameter of 2 
centimeters. The inductance and capacity effects are dien 
very nearly balanced. The 1.000-ohm coil is made of wire 
having a diameter of 0-1 millimeter and is wound in five 
sections, each of 200 ohms. Each of these sections is a 
single-laver bifilar winding. The 5,000-ohm coil is wound 
unifilar using wire whose diameter 18 0-05 millimeter. It 
is a single laver, two turns being wound, then the direction 
reversed and 10 turns wound, etc. The authors point out 
that it is important that a coil made of several sections in 
series shall be wound upon a spool of non-conducting 
material. For this purpose porcelain is quite satisfactory. 
The coils should be shellacked and baked in the usual 
manner. 


Low Resistance Standards. 


A method for eleminating the effect of all connecting 
resistances in the Thomson bridge was submitted by Mr. 
F. Wenner. The increased demand for accurate measure- 
ments of power has necessitated, he pointed out, the con- 
struction of low-resistance standards capable of carrying 
large currents. Such standards must have a resistance of 
definite value easily determined. Where the standards are 
to be used in alternating-current measurements it is also 
necessary that the inductance be small or known. An impor- 
tant factor in determining the value of the inductance is the 
mutual inductance between the potential circuit and the con- 
ductor ofthe heavy current. For the comparison of such resist- 
ances the Thomson bridge method is very satisfactory, but 
theequation for the Thomson bridge is derived on the sup- 
position of linear conductors, while it is being applied in 
cases where the mean diameter of the conductor 18 equal 
to its length. While the equation is exact only in the case 
of linear conductors, the error introduced by using it is 
generally very small. In using the method it has been 
found that the work of making the measurements 18 con- 
siderably reduced if certain adjustments are made. These 
adjustments eliminate the effects of all connecting re- 
eistances, in which case the equation reduces to that of 
the simple bridge. Where these adjustments are made 
correct relations between the resistances are obtained even 
in those cases in wluch the Thomson bridge equation 18 not 


valid. 


The Measurement of Inductances. 


Mr. F. W. Grover, of the Bureau of Standards, con- 
tributed a paper on the measurement of inductances with 
a very small time-constant. The method of measurement 
in any given case depends, he said, on the value of the 
resistance which is associated with the inductance. 
Measurements of coils of as low inductance as one micro- 
henry have been made. In the method here emploved, the 
inductance to be determined is compared by direct sub- 
stitution with a standard, whose inductance can be cal- 
culated from its dimensions, in an alternating-current 
bridge, using a frequencv of 1,500 cycles. The difference 
in inductance between the coil to be measured and the 
standard was determined by the change of capacity neces- 
sary to re-establish balance in the Anderson's bridge, when 
the unknown was inserted in place of the standard. The 
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standards used were resistances consisting of two manganin 
wires stretched parallel to one another at a measured 
distance apart. In order that no error should be introduced 
by the small difference in resistance between the standard 
and the test coil, changes of resistance in steps of 0-1 ohm 
were obtained by substituting for manganin links, resting 
in mercury cups, copper links of the same diameter, form 
and size. For continuous resistance changes of less than 
0-1 ohm, a variable resistance was emploved, consisting of 
two straight glass tubes of different. diameters, mounted 
vertically and united at the bottom bv a cross tube, filled 
with mercury. Two copper wires of diameters closely 
approximating those of the cross sections of the tubes 
may be raised or lowered in the mercury, giving a con- 
tinuous variation or resistance, free from any unsteadiness 
as great as 0-00001 ohm. With this form of instrument the 
change of resistance is accompanied by a change of in- 
ductance almost negligibly small. In the present instance 
the maximum change of inductance for a change of resis- 
tance of 0-1 ohm, as determined by the use of the manganin 
and copper links was only about 10 centimeters. This 
method of measurement was applied with success to the 
determination of the inductance of coils of resistances as 
high as 1.000 ohms. Parallel- wire standards were in every 
case prepared of the same nominal resistance as the coil 
to be measured. For the larger values the difference in 
inductance bet ween the coil and the standard was measured 
by the change in the setting of a calibrated variable in- 
ductance on substituting one for the other. For coils of 
1,000 ohms, where a small capacity in parallel with the 
coil has an appreciable effect on the phase of the current, 
the balance may also be obtained by varying a capacity 
shunted around one of the coils. 


Importance of Capacity Effects. 


Mr. Grover went on to point out that in cases of 100 
ohms or more, the effect of the capacity between the 
different turns of the winding is usually greater than the 
inductance, so that the current through the coil leads the 
impressed electromotive force. For resistances larger than 
1,000 ohms, where it becomes difficult or impracticable to 
prépare standards, whose constants may be calculated, the 
inductance may be determined by placing the coil as a 
shunt on a standard of known effective inductance and of 
about 1,000 ohms resistance. In the measurements of one- 
ohm, 10-olin and 100-ohm coils a change of inductance of 
one centimeter was appreciable, and the measurements 
made with parallel-wire standards were consistent with 
those in which the circular form of reference standard was 
used to about this order of accuracy. With 1,000 and 
10,000-ohm coils the difficulties increase. Capacity effects 
must be very carefully guarded against. Metal surfaces 
associated with the coils as in the ordinary forms of resis- 
tance box are a source of indefiniteness in the constants of 
the coils. It is also noticeable that the capacity between 
the windings of coils of such high resistance 1s not constant, 
suggesting that the shellac acts as a dielectric with appreci- 
able absorption. The temperature co-efficient of the capacity 
is large and positive. In connection with the measurements 
on parallel wires of high resistance it was shown, that to 
obtain consistent values with parallel wire coils of high 
resistance, it is necessary that the potential of the middle 
point of the resistance shall be adjusted to the potential 
of the earth. Otherwise the change in phase observed may 
be very much in error due to the capacities of the two 
wires to the ground. The effective inductance of a coil 
depends on the absolute potential of its terminals. This 
has the effect that the inductance of the sum of a number 
of coils in series is not usually equal to the sum of their 
separate values. 


The Berlin Corporation is considering a project for an 
electric railway which is to run from the Seestrasse and the 
Greisenaustrasse, connecting at the latter place with 
Rixdorf and Tempelhof. It is expected that the project 
will be unanimously approved, as it will greatly facilitate 
cross city travelling. 

The Accumulator Fabriken A.G. Berlin-Hagen is paying 
15% for 1910, after having paid 1219, a year for seven years 
in succession. 
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(Continued from page 469.) 


A. GENERAL Work. (Mr. PATERSON, Mn. RAYNER, 
Mr. KiNNES AND Mr. Hvrr.) 

The Unit of Light.—The agreement with the laboratories 
of other countries on the question of the unit of light, 
which was mentioned in the last Report, has rendered ‘the 
international comparison of standards and sub-standards 
a matter of less urgency during the past year, and there 
has consequently been more time to continue the work of 
reproducing the existing unit by the establishment of new 
series of sub-standards. These are used more and more as 
working standards, relieving the original standards of all 
but special reference work. 

The progressive tendency towards the use of higher 
efficiency Jamps has further reduced the extent to which 
standards of this nature have to be used, and during the past 
year they have remained almost untouched. 

Electric Sub-Standards.—The last Report described 
the “ cascade method " which is being adopted for stepping 
up from low to high efficiency lamps, in order to minimise 
the effect of colour difference in the comparisons. There 
has been a difficulty, however, in obtaining high efficiency 
metallic filament lamps which are satisfac ‘tory sub- 
standards. Several makes of lamps which it was intended 
to run at 1:5 watts per candle have had to be discarded on 
account of small but erratic candle power fluctuations. 
It was thought that the fluctuations in candle power might 
be due to the uncertain cooling effect of the supporting 
hooks of the tungsten filaments, and lamps were constructed 
with both the top and the bottom ends of the filaments 
fused to supporting arms. These lamps, however, proved 
no better than the others, and the exceptional constancy 
of the filament resistance during the candle power fluctua- 
tions seems to point to a more obscure cause of the trouble. 
For the same reason it has been found necessary to supersede 
the set of 2-watt per candle sub-standards by a new get 
which have been specially made for the laboratory by the 
General Electric Company. This new set of lamps has been 
independently standardized during the year, by six 
observers, against the carbon sub-standards which run at 
about 3:5 watts per candle. A similar set of lamps to run 
at l[:5 watts per candle is now under observation, and if 
found satisfactory the chain will be complete for the 
present as far as high efficiency lamps are concerned. 
Experiments are being made, however, with a view to using 
low efficiency tungsten lamps as sub-standards. Now that 
it has been decided to maintain International agreement 
through the medium of electric sub-standards, a low 
efficiency type of tungsten filament would seem at first sight 
very suitable for such a purpose. Two sets of sub-standards 
have therefore been made by the General Electric Company, 
burning respectively at approximately 5:0 and 3:5 watts 
per candle. The former have six filaments and the latter 
five, giving about 14 candles at 100 volts. One set matches 
the pentane lamp in colour and will be compared directly 
against it, so affording another opportunity of reproducing 
the British Unit in terms of the primary standard. The 
second set will represent the unit in a light of whiter hue. 
The laboratory is much indebted to the General Electric 
Company for the gift of these lamps and for the assistance 
they have rendered in connection with this investigation. 

Power Measurement.—The study of the Quadrant 
Electrometer used as a watt-meter has been continued 
during the vear, and a straight line law within two or three 
parts in 1,000 has been secured over about 25° of are, 
and under certain conditions of quadrant distance and 
needle position. 

Effect of Travelling, etc., on Supply Meters.—In relation 
to certain measurements of watt-hour meters it has been 
found desirable to ascertain within what limits of accuracy 
these instruments may be expected to remain constant 
in their indications. When set up on a test bench and 
subject to the same conditions of load they will generally 
repeat their readings to a fraction of 197. but it is sometimes 
suspected that after a railway journey meters no longer 
have the same rate. The matter can only be thoroughly 
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investigated by prolonged tests on a large number of 
meters, but it is hoped to get an indication of their con- 
stancy by a series of tests on representative makes of 
meters. Most of the leading makers have kindly lent 
meters of their standard tvpes for the purpose of the 
experiments. These have been thorougly tested under all 
conditions and have then been despatched on railway 
journeys to the North of England and back, being re-tested 
on each return to the laboratory. It is intended to send 
them on one or two more journeys, after which the results 
will probablv suffice for giving preliminary information 
on the subject. 

Heating of Lamp Sockets.—At the request of the 
Engineering. Standards Committee, measurements have 
been made on the temperature rise which takes place in 
bavonet lamp sockets which are used in connection with 
heaters and with lamps dissipating considerable amounts 
of energy. Temperature measurements were made by means 
of thermo-junctions led into the gap between the plunger 
contacts of a number of bayonet sockets which supplied 
current to different sized heaters. These varied between 
150 and 800 watts at 100 volts. The heaters were run for 
about 100 hours and the temperatures measured at intervals. 
The normal temperatures reached varied between 75? C. 
in the case of the smaller heaters to 120? C. in the larger 
ones. On account of the tendency for the plunger springs 
to weaken under heat it is undesirable for the temperature 
to rise above 100° C. 

Insulation Tests.—Tests on sample sheets of micanite 
which have from time to time been submitted by Govern- 
ment Departments, have shown that there is considerable 
difficulty, in the case of the thicker qualities, in producing 
material which will withstand a stress of 20,000 volts per 
millimetre applied for not less than ten minutes. Arrange- 
ments were made with the laboratory for an investigation 
on the point and a large number of sheets of different 
thicknesses were received for experiment and report. The 
thicknesses varied from 0°13 mm. to 2:5 mm. When tested 
at 20,000 volts per mm. sheets 2:5 mm. in thickness must 
withstand a pressure of 50,000 volts. This produces a 
strong brush discharge in the neighbourhood of the elec- 
trodes, which heats up the micanite and was suspected of 
being the cause of the trouble, owing to the weakening of 
the sheet caused by the heating and softening of the 
adhesive material of which the micanite is made. In fact 
in a few seconds it becomes too hot for the hand to be laid 
on it. Experiments showed a progressive weakening of the 
different samples as the thickness increased, the thinner 
ones easily withstanding the pressure. 

- In order to eliminate the heating effect and consequent 
deterioration caused by the atmospheric discharge in the 
neighbourhood of the electrodes, it was found of great 
advantage to immerse the material and electrodes in oil, 
when testing the thicker materials. These have generallv 
been found to withstand the pressure many times longer 
in oil than in air. This seems to prove that the effcct is 
largely a secondary one due to the weakening caused by the 
heat of the brush discharge. This is also indicated by the 
fact that puncture usually occurs at some little distance 
from the electrode, where the insulation is not subjected to 
the cooling of the metal. 


(To be continued.) 


THE SOCIETY OF ENGINEERS. 


The annual dinner of the Society of Engineers (Incor- 
porated) is to be held at the Criterion. Restaurant on 
Saturday, May 27, at 6.30 for 7 p.m. Mr. F. G. Bloyd, 
the President, will be in the chair, and the guests will 
include Mr. Alexander Siemens, President, Institution of 
Civil Engineers; Mr. E. B. Ellington, President, Institu- 
tion of Mechanical Engineers ; Professor C. Vernon Bovs, 
F.R.S., Sir David Gill, and others. After the dinner there 
will be a conversazione and concert, the musical pro- 
gramme having been arranged bv Mr. Chas. Capper, who 
will contribute some of his famous whistling solos. 


The King'of Norway has proposed to the Staatsrat that 
a wireless telegraphic station be established at Spitzbergen 
to communicate with the projected installations on the 
Norwegian coast. 


THE ELECTRICAL 


BUSINESS NOTES AND 


LIGHTING AND GENERAL. 
HOME. 


BirMincuam,. - Councillor Ellaway, presiding at a meeting of 
the Electric Supply Committee, submitted tne accounts for the 
year ended March 31 last. After payment of interest and sinking 
fund, and adding substantially to the reserve fund, the committee 
decided that the balance of profits, amourting to £15,449, should 
be applied to the reduction of the improvement rate. This is an 
increase of £5,193 compared with last year, when £10,256 was 
handed to the City Treasurer for the same purpose. 

BurToNn-ON-TRENT.—The annual report of the Electricity 
Committee shows a surplus for the year of £2,364, as compared 
with £1,473 in the previous year and £880 the year before that. 
It has been decided to allocate £1,137 to renewal fund and £1,000 
to relief of rates, the balance going to meter account. The total 
of the renewal fund is now £5,578. The report states that the 
increase in lighting units sold shows that the adverse effecta of 
the metal filament lamp have now passed, and all new customers 
represent gains. The total output of units has increased from 
544,484 to 691,795. 

CovENTRY.—The year's working of the Electricity Depart- 
ment of the Coventry Corporation has yielded total profita 
aggregating £16,400, a sum which is believed to be the largest, 
in proportion to the capital invested, of any municipal electricity 
undertaking in the United Kingdom. 

DvBLIN.—At the resumed inquiry before Mr. P. C. Cowan, 
Local Government Board Inspector, into the application of the 
City Corporation for a loan for electricity extensions, Mr. Ruddle, 
City Electrical Engineer, further examined in reference to the 
plans for the extension at the Pigeon House, said he did not see 
any rcason to change the plans at all, except in points of detail, 
in which all preliminary plans had to be altered. An intermediate 
station between the Pigeon House and Fleet-street would 
increase the chance of a breakdown, and add to the expense, and 
the Corporation desired to work the station as economically as 
possible. Mr. L. Sherlock said, with reference to the question of 
increased plant to deal with a complete load, the position was 
this—that the committee would take no risks of the possibility 
of à breakdown, particularly when with the capital charges for 
increased plant they could still make an increased protit for the 
ratepayers. That was a question of policy for themselves, and 
they had made up their minds on it. The Corporation were 
inflexible on the point of not taking electricity from the ‘Tramway 
Company; they might take the Tramway Company, but the 
Tramway Company would not take the Corporation. The inquiry 
closed. 

Hov xsrLow.—The annual report of Mr. P. Rycroft, Electrical 
Engineer to the Heston and Isleworth District Council, states 
that the net result of the 15 months’ work shows a considerable 
improvement over previous years, the gross profit being £5,602, 
as against £4,127, and the net profit £811, as against £440, the 
percentage of gross profit to capital expenditure having risen 
from 8:3 to 9-19... With regard to output, 1909-10 showed little 
increase per month over 1908-9, while for March, 1910, the output 
was considerably below that of the previous year. From the 
beginning of last October, however, they began to feel the benefit 
of the large number of new consumers attracted by the lower cost 
of electricity—due to the metal lamps—and connected up during 
the summer. Since this time the output has been steadily and 
persistently on the increase, reaching its maximum in March last 
with an increase over the corresponding month of last year by 
no less than 20,000 units. The units sold in 1909 was: Private 
lighting, 204,947 ; public lighting, 172,398; power, 228,271 ; 
total 605,616, whilst in 1910-11, the figures were: Private 
lighting ,267,904, publie lighting, 257,611, power, 329,059, total 
854,754. The following comparison shows the progress made in 
lamps connected and other details :—Lamps connected for the 
year ending December 31, 1909, private lighting, 24,715, 15 
months ending March 31, 1911, 27,274 ; public lighting, 1,879 
and 2,031; horse-power of motors connected 337 and 408; 
number of consumers 646 and 781 ; maximum load 405 kw. and 
432 kw. ; load factor 17°, and 18°, ; units generated 808,344 
and 1,105,115 ; units used on works 156,373 and 211,019 ; units 
absorbed in transmission, 46,355 and 39,522; average price 
obtained per unit 3d. 2-9d. The total cost of generation in pence 
per unit sold in 1910-11 is ^73 as against ‘84 in 1909, the total 
cost of production 1.11, compared with 1:21 in 1909. The 
striking reduction in the figure for coal shows the advantage which 
the undertaking has gained by installing the mechanical stoker, 
to which the bulk of the saving is due. The reduction of 07d. per 
unit represents a saving in fuel during the period under review 
of £249, or onlv £61 short »f the entire cost of the apparatus. 
Substantial reductions have been made in the cost of public 
lighting by the conversion of 70 gas lamps to electricity without 
increasing the annual charge for current. By this arrangement 
the average cost per 50 c.p. lamp was reduced from £4 to £3 per 
annum, and results in a saving of about £200 per annum on the 
Council's annual lighting bill. ° 
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NEWS. 


It.krEy.— The District Council has decided to apply to the 
Board of Trade with a view to applving for a new electric lighting 
order, the original order having been revoked, as it has not been 
put in operation, The Council has had under consideration a 
lighting scheme prepared by Mr. J. W. Speight, of St. Anne's-on- 
Sea, under which the total cost of lighting the central portion of 
the town by electricity is set at £6,324, but by using town gas 
instead of suction gas, and only laving the distributing mains in 
the compulsory area, the expenditure would be reduced to £5,024, 
The estimated annual expenditure is put down at £967, and the 
receipts for the first year's working at £1,013 5s. 5d., thus showing 
a net profit of £46. 

TIpswici.—The accounts of the Electric Supply Department 
for the past vear show a surplus, after meeting working expenses 
and interest on and repayment of loans, of £1,744 as compared 
with £1,080 in 1909-10. After paving off certain items, such 
expenditure as street lamps, arc lamps on hire, the last instal- 
ment for the preliminary expenses, purchase of meters and the 
wages of permanent employees while engaged on capital works, 
for which the Local Government Board now decline to auth rise 
loans, there remains a sum of £554, which has been transferred 
to the Reserve Fund, the latter now standing at £1,456. The 
department has made excellent progress during the year. Ex- 
cluding the Installation Department, the total revenue is £15,619 
an increase of 10°3°,, while working expenses and capital charges 
together have increased by only 6:5". The revenue of the 
Installation Department was £3,875, or an increase of 27:349, 
while the profit, after making a liberal allowance for depreciation 
of stock, was £186. In addition, wiring on the rental system was 
installed to the value of £527. The total kilowatts in connections 
is now 2,796, excluding the traction supply. The maximum load, 
including traction, was 1,147. The gross capital outlay is £93,481. 
From January 1, a contract tariff for private residences has been 
in operation, the fixed charge, payable in advance, being £7 per 
kilowatt of assessed maximum demand, up to 1 kw., down to £6 
per kilowatt for anything above 4 kw., and in addition ld. per 
unit for all current consumed. Installations are assessed for 
maximum demand on the basis of 60°, of the total kilowatts 
installed. Electric signs are to be charged a fixed sum per annum 
depending on hours of burning contracted for. A restricted hours 
tariff for power has also been introduced, the charge per unit 
varying from ld. down to jd., depending on consumption per 
quarter. 

MvswrELL Hrrr.—Speaking at the opening of a highly success- 
ful Electrical Exhibition at the Muswell Hill Athenwum, the 
Mayor of Hornsey (Alderman Yeatman) said that it was in 1900 
that they began in Hornsey to build their electricity works, and 
in 1903 the current was first supplied. They had made splendid 
progress. They had in the first year 445 consumers and 26,000 
lamps; in 1907, they had 1,100 consumers and 57,000 lamps ; 
in 1910 they had 1,750 consumers and 92,000 lamps ; while now 
they had over 2,000 consumers and over 100,000 lamps. "The 
number of units supplied increased every year in spite of the 
metallic filament lamps. They had £2,000 profit that year. It 
was true they had had to pay losses out of the rates at first, but 
that was to be expected, and they had now turned the corner. 

PonTrsMOUTH.—At a meeting of the Town Council it was 
decided, on the recommendation of the Electric Light Committee, 
that the following scale of charges for the supply of current during 
the day for power purposes be now adopted : First 25,000 units 
per annum, lid. per unit ; second, 25,000, one penny ; all over 
this amount, jd. The committee reported that the assessment of 
the station had been increased from £12,685 (gross rental) to 
£19,570, and the rateable value from £3,955 to £9,785, and the 
Chairman remarked that information was being obtained from 
other towns as to the assessments of similar undertakings. 

SouTH SHIELDS.—Àt the Local Government Board inquiry 
into the Corporation's application to borrow £7,580 in connection 
with the electricity undertaking (a further sum of £2,500 being 
derived from the electricity undertaking reserve fund) opposition 
was offered by the North Eastern Railway Company and Smith's 
Dock Company on the ground that they want a three-phase 
alternating current for the working of their docks, and that the 
only way in which they can obtain such a supply is to induce the 
Corporation—who under their own scheme could not provide 
such current—to take a supply from the County of Durham 
Electric Power Supply Company. The last-named company had 
offered to instal plant in the Corporation’s station to provide 
twice the power the Corporation’s new scheme provided at a cost 
of £15,500, the Corporation paying £10,080, which they had 
proposed to expend on their own scheme, the whole of the plant 
to become the immediate property of the Corporation. An 
inquiry was held three months ago, and since then the Corpora- 
tion has amended ita scheme. It is proposed to instal one 1,500 
kw. capacity turbine, coupled direct to one 1,000 kw. direct 
current generator, and one 1,100 kw. alternating current genera- 
tor at a cost of £8,350. Other items of expenditure are £200 for 
pipe work, £200 for switchboard, £250 for foundations, and £600 
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for motor to drive the circulating pump, etc. Five per cent. 
allowance for contingencies brings the total to £10,080, but it is 
proposed to take £2,500 from the reserve fund. The new proposal 
will necessitate the removal of two 160 kw. reciprocating sets for 
alternating current, upon which the capital loan account still 
undischarged is approximately £2,500. 1t will, however, obviate 
the necessity of extending the buildings. Mr. J. F. C. Snell, 
consulting electrical engineer, explained that there were two sets 
at the electricity works at the present time, and the possibility 
of combining them into one system had been under consideration. 
The scheme of Mr. J. H. Cawthra, the Borough Electrical Engi- 
neer, he considered the best solution in every respect. 1t enabled 
the Corporation to make use of the existing building without any 
extension. It simplified enormously the proposal of the last 
occasion, and altogether he considered an admirable engineering 
proposition. Mr. Robert Nloar, director of the County of Durham 
Electric Supply Company and the County of Durham Power 
Distribution Company, and manager of the Newcastle Electric 
Supply Company, stated that in reply to their previous offer a 
letter was received from the Town Clerk declining to accept the 
proposals. Mr. Sloan said the Company were now prepared to 
modify the 21 years period provided for in the original proposals 
to any extent the Corporation desired, and the Company asked 
for power to supply Smiths’ Dock only with three-phase current, 
and no one else, except by the Corporation's consent. The 
Corporation were to allow the Company to instal such converting 
plant as might be necessary from time to time in the Corpora- 
tion's Power Station, the Corporation to supply the accom- 
modation free of charge. The Company desired facilities for 
letting out motors for hire to consumers who desired them, this 
being a department which the Corporation had not touched. The 
Company also proposed to instal plant and lay cables for the 
purpose of providing rotary power to the extent of not less than 
3.000 kw., which was double the capacity of the turbine which 
the Corporation proposed putting in. All the plant and cables 
would become the property of the Corporation immediately they 
were installed, and the total cost which would be approximately 
£15,500 would be borne by the Company, the Corporation, 
however, to contribute towards it the sum of £10,080, the amount 
which they contemplated spending on the turbine plant. For 
the same sum which the Corporation proposed to spend they 
would possess, if this offer was accepted, plant of practically 
double the capacity of that which they proposed to instal under 
their own scheme. Mr. Snell, re-called, said there would be con- 
siderable difficulty in converting three-phase energy into single- 
phase energy, and there would not be the same reliabilitv of 
supply that there would be under the Corporation scheme. The 
Corporation, he thought, would be extremely foolish for the sake 
of saving £272 per annum to hand over the whole control of their 
power station to a district power company. It was, of course, a 
question of terms, and if sufficiently generous terms were offered 
by the Company he might not be inclined to object to the 
Corporation accepting them, but on the terms now offered it 
would not be worth their while. The inquiry was adjourned. 


TirPERARY.—After a long and acrimonious discussion the 
Board of Guardians, by 20 votes to 17, have decided to adopt 
clectric lighting at the workhouse and also to use electricity for 
cooking and laundry work. 
estimated at £2,280, and it is expected that a saving of £300 per 
annum will be effected over the existing gas system. 

West Ham.—The Corporation, on a report from Mr. Couzens, 
the Electrical Engineer, proposes spending £59,000 on extensions 
to the undertaking. The report of Mr. Couzens gives the following 
particulars of the proposed expenditure: River service pipe- 
work, £8,600 ; buildings, £9,500 ; turbo-alternator set, £14,000 ; 
boiler plant and auxiliaries, £12.400 ; pumps, tanks, pipe-work, 
etc., £3,100; coaling plant, £3,000; contingencies, £2,500 ; 
general mains, £6,000. With respect to the turbo-alternator set, 
one 5,000 kw. set is provided for complete with condensers and 
auxiliaries. If the extension is carried out on the lines proposed 
it is anticipated that the plant will show a saving of at least 15°% 
over any at present in use. Apart from the consideration of cost 
there was a necessity for the plant, as there would be at Christmas 
only à margin of 2,300 kw. 

York.—At the Local Government Board inquiry before Mr. 
H. R. Hooper on the City Corporation's application for sanction 
to a loan of £15,000 for extensions to the electricity undertaking, 
Mr. H. Craven (Town Clerk) said that £9,600 of the sum proposed 
to be borrowed was for the purpose of providing a generator and 
other apparatus. ‘The extension was required to meet the 
increased demand for electricity, both as regards lighting and 
power purposes, and for supplying current to the tramways. The 
electricity concern had turned the corner and was doing well. 
The capacity of the generating station at present was 1,860 kw., 
and the maximum load 1,340 kw., and several large consumers 
were negotiating to take their power from the Corporation 
instead of generating their own power. Last year the number of 
units sold was 13 million, and Mr. J. W. Hume, Electricity Works 
and Tramways Junter: estimated that this vear 2] million units 
would be sold, and that in the vear following 4 million units, 
approximately, would be sold. They also wished to provide an 
alternative current supply in case of breaking down. The 
Inspector was informed that the profit in the undertaking last 


The total cost of the scheme is. 


ycar was £1,260, and that £800 of this had been taken for the 
relief of the rates. Altogether £8,000 had been lent out of the. 
rates to the electricity undertaking, and the £800 was an instal- 
ment towards the liquidation of that debt. The Town Clerk said 
that some people contended that the profit should have been 
placed to the reserve account of the electricitv, but the Council 
had decided, by a majority, to take the £800. The Inspector, said 
it seemed perfectly clear that it would have been better to have 
put the £800 to the reserve fund. "The sum probably meant 
saving a halfpenny rate, but a halfpenny rate did not do the 
working man any good. He paid his rent apart from the rates. 
A cheap current was the very best thing the city could have. 
He had no hesitation whatever in saving that the £800 should 
have been placed to the reserve fund. He could rot see what good 
it had done the rates ; instead, it did a great amount of harm to 
the electricity undertaking. After some further discussion it was 
decided to reduce the total amount applied for by £137 in order 
to wipe out unexpended balances on other loans. 


OVERSEAS. 


ADEN.—According to the report of the Aden Chamber of 
Commerce, one of the greatest needs of Aden at the present 
time is for an electrical installation to enable the lighting of the 
town to be carried out, and to provide energv to work electric 
fans. At present oil lamps have to be used. It is believed that 
if an electrical station were set up with the assistance of a 
Government grant, advantage would quickly be taken of it. 

LEkieziG.—The British Vice-Consul at Leipzig (Mr. R. M. 
Turner) reports that in the Saxon Erzgebirge electric power is 
used largely in handicrafts and workshop home industries. 
There are large central steam generating stations, and from 
these light and power are supplied to the surrounding country. 
Not only has industry on a large scale been developed by the 
supply of cheap electrical power, but the prosperity of small 
and domestic industries and of agriculture has been advanced. 
Power is stated to be supplied in as small quantities as , h.p., 
the energy required for an ordinary sewing machine. The plant 
of one company is said to have a capacity of about 22,000 h.p., 
which it supplies to 180 different parishes with a total popula- 
tion of 400,000, the energy being conveved by overhead cables 
of 3,000, 10,000, and 30,000 volts, according to distance. 

'TAsMANIA.— The Municipal Council of Devonport have just 
taken a poll of the ratepayers with regard to borrowing the sum 
of £3,200 for the purpose of extending the electric supply system 
to East Devonport. The results of the poll were extremely 
gratifying, and show that the people of Devonport appreciate 
the benefits of electric lighting. as four-fifths of the votes polled 
were in favour of the extension. The Council intend, with other 
additions, to instal another boiler and superheater. East Devon- 
port is the principal suburb of Devonport, and is separated 
from the town by the river Mersey. The distribution at East 
Devonport will be by overhead bare conductors. The river will 
be crossed by a submarine cable. The work will be carried out 
by the Council’s electric supply department, and tenders will 
be invited within a month. The Council also at the present 
time are laying down a 540 ampere-hour battery, and a new 
balancer and booster set. The contractors of these are Messrs. 
Warburton & Franki, of Melbourne. It is of interest to note 
that the battery and booster costing £1,200 is being laid down 
entirely out of the accumulated profits from the undertaking. 


Mr. G. H. Lofts, A.M.LE.E., is the engineer for the Council. 
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TRACTION. 


HOME. 


ASHTON-UNDER-LYNE.—It is proposed to construct a light 
railway from Ashton-under-Lyne to Bury. across part of Ashton 
Moss, and over Buckley Hill to Failsworth, linking up the dis- 
tricts on each side of the Moss. From Failsworth the line will 
go near Middleton and on to Bury. Where the line will abut 
on any streets it will be run as an electric tramway system, but 
across the country it will be run as a tramway on similar lines 
to that of the Blackpool and Flectwood service. 

Ipswich.—The accounts of the Tramways Department show 
a deficit on the past year of £2,229, as against £1,732 the previous 
year. This, however, does not represent the whole charge on 
the rates, because the Council have decided, upon the recom- 
mendation of the Engineer and Manager, Mr. F. Ayton, to 
provide a renewals fund for relaying the entire track within 
15 vears from the opening of the line. The rates have con- 
tributed to this fund during the past year £1,400, but in future 
the annual instalment is to be £3,421. The passengers carried 
totalled 5,240,242; car miles run, 676,255. Total revenue 
£21,738, or per car mile 7:714d. This compares with £20,883, 
or 7°773d. per car mile in the previous vear. Working expenses 
£17,952, or per car mile 6:371d. The increase in the deficit is 
due to an increase in the cost of repairs to ears and track. The 
Committee have decided to make the charge for power for the 
tramways 13d. during the current. vear, and to consider at the 
end of the year whether to give a further reduction in the form 
of a rebate.* The 1d. and Ild. transfer tickets are stated to be 
proving very successful and remunerative. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


WOWIEO =z. 


this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Floet Street, London, E.G. 


CONTRACTS. | 
po9Rovan OF HAMMERSMITH. 


The Borough Council invites tenders for the supply, 
delivery and erection of :— 
(a) High pressure steam and feed water pipes ; Ex- 
haust steam feed water heater and circulating water 
pipes; Steam valves and feed water heaters. 


(b) Feed Pump. 


Mr. G. Gilbert Bell, Borough Electrical Engineer, 85, 
Fulham Palace-road, W., upon pavment of One Guinea, 
which will be returned on receipt of a bona fide tender. 

Sealed and endorsed tenders must be delivered to me at 
the Town Hall, Hammersmith, not later than 4 p.m. on 
Wednedsay, May 31, 1911. 

The Council does not bind itself to accept the lowest 
or any tender. 

H. THOMPSON, Town Clerk. 
Town Hall, Hammersmith, W. 
May 16, 1911. 


"METROPOLITAN BOROUGH OF STEPNEY. 
ELECTRICITY SUPPLY. 


METERS, DEMAND INDICATORS, 
AND CARBONS. 

The Electricity Supply Committee of the Stepney 
Borough Council invite tenders for the supplv, during the 
period ending June 30, 1912, of :— 

(1) Ampere-hour meters, demand 
timeswitches. 
(2) Arc lamp carbons. 

Specifications, general conditions and forms of tender 
may be obtained on application to W. C. P. TAPPER, 
A.M.I.E.E., the Borough Electrical Engineer and Manager, 
at No. 27, Osborn-street, Whitechapel, E., on pavment of 
a deposit of One guinea for each of the specifications Nos. 
l and 2, which will be refunded to bona-fide tenderers after 
the tenders have been adjudicated upon. Additional copies 
will be charged for at 5s. each, which will not be returned. 
Copies of the specifications may also be seen at any time 
by application at No. 27, Osborn-street, as aforesaid. 

Contractors will be required at all times during the 
existence of their contracts to pay the Trade Union rate of 
wages as agreed to by the Employers’ Associations and 
Trade Unions, and as in practice obtain. 

Contractors will also be prohibited from assigning or 
under-letting their contracts without the written consent 
of the Council previously obtained. 

Tenders must be delivered at No. 27, Osborn-street, not 
later than noon on June 8, 1911, signed, sealed, and marked 
'* Tender for Carbons," “‘ Meters," “ Demand Indicators," 
or ‘‘ Timneswitches," as the case may be. 

The Council do not bind themselves to accept the lowest 
or any Tender. 


TIMESWITCHES 


indicators. and 


GEO. W. CLARKE, 


Town Clerk. 


Municipal Offices, 
15, Great Alie-street, 
Whitechapel, E. 
May 17, 1911. 
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DEWSBURY. 


ELECTRICITY DEPARTMENT. 


TENDERS are invited for the supply of 
FEEDER CABLES, supply and laying ; 
FEEDER SWITCHBOARDS, and erection. 
Specifications and Forms of Tender can be obtained on 
application to the Borough Electrical Engineer, 93, 
Bradford-road, Dewsbury, after May 22, on payment of 
One Guinea, which will be returned on receipt of bona-fide 
tender; extra copies at a charge of 5s. each. 
The Committee do not bind themselves to accept the 


o ales | lowest or any tender. 
Specification and. form of tender can be obtained from — 


Tenders to be in on or before mid-day, May 30, 1911. 
R. H. CAMPION, 


Borough Electrical Engineer. 


CONTRACTS OPEN. 
HOME. 


Canpirr.—The Corporation invite tenders for re-wiring and 
fittings at the Guildford Crescent Baths. Particulars from Mr. A. 
Ellis, M.I.E.E., City Electrical Engineer, The Hayes, Cardiff. 
May 20. 

DEwsnvRY.—The Corporation invites tenders for the supply 
and laying of feeder cables, and for the supply and erection of 
feeder switchboards. See official notice. Date, May 30. 

HackNEY.— The Borough Council invites tenders for the supply 
of 100,000 pairs of yellow flame arc lamp carbons for 12 months. 
Particulars (£1), from Mr. W. A. Williams, Town Clerk, Town 
Hall, Mare-street, Hackney, London, N.E. May 25. 

HaANpswoRTH.—The Urban District Council invites tenders 
for the supply and laying of cables for the tramway extensions. 
Particulars from Messrs. Kennedy & Jenkin, 17, Victoria-street, 
S.W. May 24. 

MaNCHESTER.—The Tramways Committee of the Corporation 
invite tenders for the supply of hard-drawn copper wire for 
tramway trolley system. Particulars from Mr. J. M. McElroy, 
General Manager, 54, Piccadilly, Manchester. Mav 23. 

Mre Enp.—The Guardians of Mile End Old Town invite 
tenders for the wirirg of two wards to the Infirmary. Particulars 
from the Chief Engineer, the Workhouse, Bancroft-road, London, 


PoRTSMOUTH.—The Corporation invites tenders for the supply 
and fitting of 168 Mazda lamps in the Town Hall (large hall) 
electroliers. Particulars from the Borough Engineer. May 22. 

SovuTH SHIELDS.—The Corporation invites tenders for the 
supply and erection of one 1,500 kw. high pressure impulse type 
steam turbine, with surface conce.ser, and pumps, coupled to 
one 1,000 kw. d.c. generator for traction and power, with switch 
panel, etc., and one 1.100 kw. a.c. generator with switch panel, 
etc., in tandem. Particulars, £1 1s., from Mr. J. H. Cawthra, 
M.I.E.E., Borough Electrical Engineer. May 24. 

WALSALL.— The Corporation invite tenders for the supply of 
electrical pumping plant for the new sewage works. Particulars, 
£3 3s., from Mr. J. Taylor, Borough Engineer. May 27. 


_ OVERSEAS. 

CoPENHAGEN.—The British Consul at Copenhagen reports 
that tenders are invited by the Copenhagen Lighting Corporation 
for the supply of about 3.000 electric meters. Tenders, marked 
“Tilbud paa Maalere," wil be received at “ Direktören for 
Belysningsviesenet, Rzadhuset," Copenhagen, up to noon on 
May 23. Te ders are also invited by the Danish State Railways 
Administration for the suppiy of about 125,000 metres of water- 
tight saileloth, £00. mm. in breadth, for making tarpaulins. 
Tenders, marked “` Tender for Tarpaulin Cloth," will be received 
by the " Director of the Mechanical Departmeat, Danish State 
Railways, GI Kongevej 1 D," Copenhagen. up to noon on May 
30. Copies of the conditions of tender (in Daoish) i» connection 
with both of the foregoing contracts may be seen by British 
makers at the Commercial Intelligence Branch of the Board of 
Tede, 73, Pasinghall-street, London, E.C. 

MELBoURNE.— Tenders are invited by the Postmaster- 
General’s Department for the supply and installation at Post 
Office, Geelong, of : (a) Twelve sections of a branching multiple 
magneto lamp-signalling switchboard, together with all associ- 
ated apparatua, as per schedule No. 364; or (b) one automatic 
or semi-automatic switchboard, together with all associated 
apparatus and subscribers’ instruments. July (25. 
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NAPLES.— The following tenders are invited by the municipal 
authorities of Naples in connection with the provision to that 
city of electric power from the river Volturno :—(1) For the 
supply and installation of the tubing and accessories required 
for harnessing the water at the rate of 7,000 litres a second, 
and for the fall of 190 metres, at an upset price of 702,900 lire 
(£28,116). (2) For the supply and installation of the machinery 
and apparatus for the hydro-electric power station, the trans- 
mission line, which will be 92 kiloms. (about 57 miles) long, and 
the transformation and reserve station, at an upset price of 
1,000,000 lire (£40,000). The works have to be completed in 
the case of (1) within 18 months from the time of signing tne 
contract, and in the case of (2) within 20 months. The con- 
tractors will be required to work the installations at their own 
expense for one year before the works are finally taken over by 
the municipal authorities. Tenders, in Italian, accompanied by 
& deposit in the case of (1) of 15,000 lire (£600), and in the case 
of (2) of 25,000 lire (£1,000), are to be sent to the “ Presidente 
del Consiglio Generale dell Ente Autonomo Volturno,” Naples. 
Tenders are also asked for (3) the supply of 600 kiloms. of copper 
conducting wire of 8 mm. diameter. Manufaeturers desiring to 
take part in this competition should communicate with the 
** Direzione dell Ente Autonomo Volturno," Naples, who after 
two months from April 10 will send invitations to tender to 
those firms whom they judge suitable. Date (1 and 2), July 9; 
(3), June 10. 


NETHERLANDS, Ixp1a.— With reference to the notice relative 
to the proposed purchase of electric cranes for bunkering 
steamers at Padang with coal from the Ombilin mines, H.M. 
Consul at Batavia (Mr. J. W. Stewart) has now furnished an 
address in Europe to which communications in this connection 
might be sent. This address may be obtained by British manu- 
facturers on application to the Commercial Intelligence Branch 
of the Board of Trade, 73, Basinghall-street, London, E.C. 

REYKJAVIK. —The British Vice-Corsul at Reykjavik, Iceland, 
reports that tenders are invited by the Telegraph Authorities 
at that place for the supply of the following :—17,400 kilogs. of 
3:9 mm. ard 3,000 kilogs. of 2-75 mm. hard-drawa copper 
telegraph wire, in accordance with the conditions and require- 
ments stipulated by the Norwegian State Telegraph Authorities, 
to be delivered f.o.b. Leith ; 4,200 insulators, Norwegian model 
No. 2, 4,500 telegraph pole hooks, Icelandie model No. 3, and 
2,000 kilogs. of 5:3 mm. and. 1.000 kilogs. of 4 mm. iron tele- 
graph wire, in accordance with the conditions and requirements 
stipulated by the Norwegian State Telegraph Authorities, all to 
be delivered in the course of May f.o.b. Leith or any other port 
having steamship communication with Iceland. Tenders should 
be sent as soon as possible by telegraph to the Telegraph Director, 
Reykjavik, Iceland. 


SoutH AUSTRALIA.—For the Postmaster-General’s Depart- 
ment: Three sections of switchboard, common battery, multiple 
and other equipment, to increase capacity from 3,840 to 5,760 
lines. Date: June 14. 


SPEZIA.— The British Vice-Con-ul at Spezia (Mr. H. C. Ricard.) 
reports that tenders will be received at the Royal Arsenals at 
Spezia and Venice for the supply, to the Italian Naval Authori- 
ties, of electric cables ard wires. The total estimated value of 
the contract is about 35,500 lire (£1,420) ; a deposit of 3,590 lire 
(£140) will be required to qualify tenders. Manufacturers only 
will be allowed to terder. Local representation is practically 
necessary. A copy of the specification and conditions (in Italian) 
may be seen by British makers at the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall-street, London, 
E.C. Date, June 2. 


Toronto.—Tenders will be received by the Chairman of the 
Board of Control, City. Hall, Toronto, for the following plant 
for the city's main drainage works :— (1) pumps ard electrical 
equipment ; (2) screening, elevating and conveying apparatus ; 
(3) eastings and indicating and recording apparatus for Venturi 
meters. A deposit of 219, of the amount of the offer is required 
with each tender, and bonds of 30°, of the contract price in the 
case of (1). 4.000 dollars in the case of (2), and 2,000 dollars in 
the case of (3), will be required for the due performance of the 
contract. Specifications and forms of tender may be obtained 
from the office of the City Engineer, Toronto. Copies of the 
specifications and forms of tender, together with drawings, may 
be seen by British manufacturers at the Commercial Intelheence 
ranch of the Board of Trade, 73, Basinghall-street, London, 
E.C. Date, June 6. 


WANGANUI, N.Z.— Tenders are invited by the Wanganui 
Borough Council for the supply and erection of power house 
plant for the Corporation’s tramways. Separate tenders may 
be submitted for engine generating and gas producing plant, 
and battery and booster. "lenders, in sealed envelopes marked 
" Power House Plant. Extension Contract," are to he sent to 
the Town Clerk Wanganui Borough Council Offices, St. Hill- 
street, Wanganui. A deposit of £300 is required with each 
tender. Tenderers must give evidence of having successfully 
enrried out similar works. Local representation is necessary. 
A copy of the specification may be seen by British contractors 
et the Commercial Tntellicence Branch of the Board of Trade, 
73, Basinghall-street, London, E.C. Date, June 12. 


TENDERS ACCEPTED. 


HOME. 


Bacur.-—Distributing cable for Cou :cil’s Electricity Depart- 
ment: Messrs. W. T. Glover & Company, Ltd. 

Brixton. -Electricity meters for the Corporation: Messrs. 
Ferranti, Ltd. ; cables, The Callender Cable Company, Ltd. 

BunNLEY.— Electrica] equipment for Corporation's tramway 
cars: The British Thomson-Houston Company, Ltd. 

bun v.-— Electric lighting of Chamber Hall Power Station, also 
motor supply circuits for Town Council: Messrs. Siemens Bros. 
Dynamo Works, Ltd. 

FvurnuaMw.— Extensions to generating plant at the Borough 
Council's Electricity Works: The British Thomson-Houston 
Company, Ltd., £4,482. 

GILLINGHAM.— Electric wiring of fire station and police station 
for the Town Council : Messrs. Chapman. 

GovaAN.—Chamberlain and Hookham car meters for Cor- 
poration tramways: Messrs. Venner & Company. 

HarirAx.—Car meters for Corporation. Tramways Depart- 
ment: Messrs. Venner & Company, 60, Chamberlain and 
Hookham meters. 

KinkcaLpy.—Car meters for Corporation tramways: Messrs. 
Venner & Company (Chamberlain and Hookham meters). 

Loxpon.—Electrically driven pump for operation in cable 
manholes for the London County Council: The Rees Roturbo 
Pump Company, Ltd., £110 105. 

ManvLEBoNE.— The Borough Council has accepted the 
following tenders for annual supplies for the electricity under- 
taking : Carbon brushes, Le Carbone, Ltd. ; oils, Middleton Bros. ; 
underground cables, Aubert Grenier & Company ; disconnecting 
boxes and cast iron pits, Sykes & Sugden ; meter boards, W. T. 
Henley’s Telegraphic Works, Ltd. ; rubber tubing and manhole 
rings, The Avon India-rubber Company, Ltd.; india-rubber 
insertion, Rubber Company, of Seotland ; para rubber strip and 
black adhesive tape, Siemens Bros. ; white Silesian tape, Pooley 
& Austin ; rubber gloves, St. Helens Cable & Rubber Company : 
house service boxes, Callender's Cable & Construction Company, 
Ltd.. Sykes & Sugden, W. Lucy & Company (for lowest items 
respectively) ; east iron piping. F. Bird & Company. The Council 
has also accepted the following tenders: Parsons & Company. 
Ltd., commutator, £220; Electrical Power Storage Company, 
Ltd., truck capable of carrying 15-20 ewt., £260. 

NALFORD.-—Meters for Corporation tramears (Chamberlain and 
Hookham type): Messrs. Venner & Company. ; W. T. Henlev's 
Telegraph Works Company, rubber strip, etc. ; India Rubber, 
Gutta Percha & Telegraph Works Company, tape; Electrical 
Company, C.C. meters, 100, 200 and 300-ampere sizes, schedule 
of prices; Ferranti, Ltd., C.C. two-wire meters, 13 to 50-ampere 
sizes (part contract), £210, A.C. meters, £290 ; Brush Electrical 
Engineering Company, carbon lamps, schedule of prices; L. 
Andrew & Company, mica sheets, rubber gloves ; North British 
Rubber Company. rubber over-shoes. 

SovTHWARK.—The Borough Council has accepted the tender 
of the Westera Electric Company for 440 yards of -1 cable at 
£100 and for 440 vards of *05 cable at £63. 

ST. PaNcnRas.— Electrical supplies. for Borough Council's 
Electricity Department: Sloan Electrie Company, 112.500. of 
12 in. are lamp carbons and 37,500 pairs of 10 in. carbons, 
£470 15s. 7d. ; Siemens Bros., 37,500 pairs of 12 in. carbons and 
12.500 pairs of 10 in. carbons, £265 18s. 9d.; W. Geipel & 
Company, Oriflamme carbons for flame are lamps, £34 4s., Luna 
carbons, £13 6s. 3d. ; Union Electric Company, Gilbert carbons, 
£55, Excello duplex carbons, £37 7s., Excello corde carbons, 
£20 6s. 

WoorwicH.---The Borougl: Council has accepted the quotation 
of C. A. Parsons & Company, tor the renewal of a commutator at 
£05. 


DIARY. . 


Fripay, May 19. 

Rovan Instirution.—Albemarle-street, “ Recent Ex- 
periments with Invisible Light,” Professor R. W. Wood, 
LL.D., 9 p.m. 

SATURDAY, May 20. 

ASSOCIATION OF ENGINEERS-IN-CHARGE.—Discussion on 
* Steam Plant Manipulation,” St. Bride’s Institute. 7.50 
p.m. 

Fripay, May 26. 

Instirution oF MECHANICAL | ÉNGINEERS.—SBtorey's- 

gate, St. James's-park, S.W. Conversazione. 


SATURDAY, May 27. 

ASSOCIATION OF ExcotNEERS-IN-CiARGE.— Visit to Cam- 
bridge Scientific Instrument. Company's Works; also to 
Jambridge Electricity Works. Liverpool-street Station, 
9 a.m. 
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PUBLICITY SECTION. 


In this Section of “The Electrical Engineer" we give Publicity to New Inventions and Specialities. 


The Watkin Switches. 
We illustrate on this page the S.R.D. and S.R.E. type of 


Watkin switches, suitable for regulating large numbers of 
lamps, for regulators for motors, and other purposes. 
They are mounted on slate bases, with cast-iron frames 
and covers well venitlated. These are in the radial type of 
switch with removable handle. They are intended to he used | 
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as regulators onlv, and therefore have no “ off " position, 
but this can be supplied fitted with quick break at a slight 
extra cost. They 
from 100 to 250, 2:00 to 3:00 amps. and 300 to 750 watts 
and are listed at £2 14s. to £3 3s. An illustration is also 
given of the Watkin motor starter, which has been designed 
on sunilar lines to the ** Watkin switch," and is equally 
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reliable. The special resistance frame is strongly 
and the whole is claimed 
compact starter on the market. 
volt " release only. 
just been issued, can be obtained on application to“ Watkin 


Switches," 36, Victoria-street, London, S.W. 


It is supplied. with “ no- 


are manufactured for various voltages | 
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made, | 
to be the stronvest and most 


A new list of these devices, which has | 


Turbo Plant. 


The British Westinghouse Electric and Manufacturing 
Company, Limited, inform us that they are now fully 
equipped for supplying complete lines in turbo-plants, turbo- 
generators, turbo-compressors, turbo-blowers, turbo-pumps, 
condensers, and auxiliaries, all manufactured within their 
works at Trafford Park, thus avoiding the necessity for 
sub-contracting. In the engineering industry, particularly, 
the advantages of this capacity for supplying complete 
lines will be obvious to purchasers of power plant. For, 
though a main contractor may be, and usually i5, held 
by his customer solely liable for the proper working of 
every part of the plant he supplies, the customer knows 
pretty well that numerous little vexatious delays and 
as a rule, not easily redressable) 
will inevitably occur in the execution of his order, for 
which his contractor will, rightly or wrongly, put the blame 
upon the sub-contractors. Probably the ideal state of 
affairs would be the existence of & larger number of main 
contractors capable of thus supplying every portion of 
plants in certain special lines. This would have certain 
important advantages. For example, as regards delays 
and difficulties, it would place upon the contractor the 
actual sole, as distinguished from the more or less shifting, 
responsibility which at present exists. As regards material 
and workmanship, it would place the whole apparatus of 
the installation within the walls of a single works, thereby 
ensuring that centralised and undivided control which 
results in better and cheaper production. Lastly, it would 
have one predominant advantage for both contractor and 
purchaser alike, which is this: that after a purchaser 
had stated his conditions and the power he required for a 
given outlay, the contractor would be able to say, almost 
at once, whether the given horse-power for the given 
number of pounds of steam per hour could be guaranteed 
with any of the complete lines of apparatus manufactured by 
him. We believe the British Westinghouse Company is 
one of the very few manufacturing concerns in this country 
now able to place these advantages at the disposal of their 
clients as regards turbine installations. 


Electrically Driven Fire Pump. 


Messrs. Merryweather & Sons, Ltd., of Greenwich, S.E., 
and Long Acre, London, W.C., have just completed a 
fire protective installation at Lincoln Cathedral in which 
an electrically driven pump supplies the power for obtaining 
the jets. The occurrence of a fire in the Minster yard some 
little time ago caused the Dean and Chapter to call i 
Messrs. Merryweather to report on the question 
of fire protection. The firm's recommendations 
were adopted, and an electrically driven 
" Hatfield " pump has been installed, together 
with upwards of thirty new hydrants of the 
improved * Metropole" pattern. With the pump 
in operation sufficient pressure can be secured 
to enable powerful j Jets to be thrown from any of 
the hydrants, which are so distributed that a fire 
can be attacked in any part of the Cathedral 
where it may break out, whether inside or out- 
side. The pump also gives pressure to feed 
svstem of sprinklers which have been fixed in 
the South West tower above the bells. The instal- 
lation is fed from a large tank in which is stored 
rain water collected from the Cathedral roofs. 
This holds about 10,000 gallons, enough to supply 
the pump for about an hour. When the supply 
is exhausted the mechanism can be almost instan- 
taneously switched on to the town mains. The 
pump is designed to deliver 200 gallons per min- 
ute at a pressure of 140 lbs. The installation 
at Lincoln deserves general interest from the fact of the 
recent destruction by fire of Honiton Church. This was a 
fifteenth century edifice and possessed a superb rood 
screen, which was erected in 1480. This was entirely de- 


stroved by the fire in question, the only | (Mey e Kk h 
remaining being the tower an@ifraigewhts ay C 


* Hileach ” Shade Carrier. 

We give an illustiation on this page of the “ Hileach ” 
patent shade carrier, listed by the General Electric Company, 
Ltd., of 67, Queen Victoria-street, E.C., at the extremely 
low price of 3s. per dozen. As will be seen by the cut, 
Where it is shown in position, the carrier is an ingenious 
spring device enabling the shade to be fixed on to the 
lampholder in a remarkably short space of time, and also 
to permit the removal of the shade for cleaning without 
the trouble of unscrewing a shade ring. 
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METHOD OF WIRING. 


The General Electric Company also send us particulars 
of their new ''Jackson ' semi-automatic door switch, 
which is a very material advance on the ordinary type of 
door switch, since the light is only on when it is actually 
required. After entering a room closing the door and pulling 
the cord places the switch in the “ on” position, while 
opening the door on leaving the room automatically 


throws the switch to the “ off" position. 


LEGAL INTELLIGENCE. 


The Post Offices and the Telephones. 

The case of the National Telephone Company, Ltd., v. The 
Postmaster-General came before Mr. Justice A. T. Lawrence, the 
Hon. A. E. Gathorne-Hardy and Sir James Woodhouse, sitting 
as the Railway and Canal Commission, and is likely to occupy 
the Commission for some considerable time. It will beremembered 
that by Clause 3 of the Postmaster-General's agreement to buy 
the plant, land, buildings, etc., of the National Telephone Com- 
pany, it was provided that the Postmester-General may by notice 
in writing object to buy such plant, land, or buildings as he con- 
siders will be unsuitable for the actual requirements of the tele- 
phonic service of the Post Office, and by the same clause any 
question of “ suitability ” is to be referred to arbitration. Under 
this section the Postmaster gave various rotices, amounting to 
18 in all, objecting to take land, buildings, or plant, and the 
Telephone Company have referred to the Court the questions as 
to how far the notices given are valid, and how far the objection 
of unsuitability can be maintained in each case. 

Sir Alfred Cripps, for the pleintiff's, said the form of the 
notices given was to describe in generel language the class of 
property which it was desired to except from the purchase, as, 
for instance, “ generally all plant not constructed in accordance 
with the specification and rules, ete.,” and his point was that in 
this and in all similar cases the notice should mention specifically 
each item of plant which the Postmaster desired to except, and 
if the applicants did not assent to the exception, the Court, as 
arbitrators, would give their decision in respect of each item. He 
urged that as regards many of the notices, if they were allowed 
to be good, the terms were so wide and vegue that strict adherence 
to them would destroy all telephonic communication in any large 
town, and therefore if the notices were not to be construed 
literally, there was no alternative but to edopt the method of 
precise specification. 

Mr. Darckwerts, foll wit g cn the same side, contended that 
the notices were altogether incapable of application, as, for 
instance, urder the agreement cll private wires were to be taken ; 
but under one of the notices the Postmaster objected to take the 
land and buildings of the Avenue Exchange, though there were 
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private wires at this exchange which could not be taken without 
some part. of the land and buildings to which they are attached. 
The same with spare plant; the agreement required all spare 
plant to be taken, but spare plant was inseparably connected 
with overhead cables and with apparatus and buildings which 
the Post Office authorities claim the right to reject. 

The Attorney General, replying for the Postmaster-General, 
contended that the notices could not be held to be invalid simply 
because they were not sufficiently definite. Such a detailed 
specification as was claimed by the Telephone Company was 
altogether impracticable. The Telephone Company knew the 
items which would be covered hy the general descriptions given, 
but the Postmaster-General did rot know. Over 600 persons had 
been engaged for months in preparing the inventories in which 
the details would be entered, and still only about one-fifth of the 
work was done. It was impossible to rote, in the time laid down, 
each item held to be unsuitable. The case of overhecd wires 
would afford an illustration. For valid reasons overhead wires 
were objected to, but some had been approved under certain 
conditions. The Postmaster-General accordingly gave notice 
that he objected to take all wires (not being distributing wires) 
which are carried overhead but do not comply with the con- 
ditions, which was ample to warn the Company that overhead 
wires would not be taken, but it was altogether unnecesscry to 
specify every foot of wire which might be objected to. 

After discussion it was decided that the question whether the 
Postmaster was entitled to reject all duplicate lines as unsuitable 
for the actual requirements of the telephonic service of the Post 
Office upon the ground that he is possessed of other sufficient 
plant or buildings suitable for his service in the area in question 
should be first argued and decided. 

On this point the Attorrey General urged that it was reasonable 
that the Government should purchase the plant of the company 
in those districts where they had none of their own, but in those 
districts where the two services overlapped it would be altogether 
unreasonable to expect the Post Office to purchase the whole of 
the competing service which they did not need. By the agree- 
ment for purchase it was only in non-competirg areas that all 
plant was to be taken over, and even there the Postmaster- 
General might reject what was obsolete and useless or not in 
accordance with the prescribed regulations. 

Sir Alfred Cripps, for the Telephone Company, replied thet the 
obligation of the Postmaster-General was to buy “all plart, 
land, and buildings in use by the company on the 31st December, 
1911," subject only to the condition that plant not constructed 
in accordance with the prescribed regulations might be rejected, 
ar d this also applied to plant in competitive areas. In the com- 
petitive areas the Telephone Company might be working on one 
system ar.d the Post Office on another, a contingency which had 
been provided for by the agreement of 1905. If it should happen, 
six years after the date of the agreement, that two different 
systems should be in operation, the Postmaster-General was 
relieved from the necessity of taking over plant which was not 
adapted to the system he had chosen, but otherwise there was 
nothing in the clause restrictive of the obligation to take the 
whole property of the company. If it had been intended to reject 
the whole of a duplicate system it would have been perfectly easy 
to have so agreed, but it never was so agreed. 


Tramway as ** Trespasser.”’ 


In the King's Bench Division, Mr. Justice Bray had before him 
the case of the Hartlepool Electric Trams Company v. The 
Mayor, etc., of Hartlepool, which came before the Court in the 
form of a special case stated under the Arbitration Act, 1889. 
The arbitration was held in January, 1911, in order to decide, 
under Section 43 of the Tramways Act of 1870, what was the 
value of a certain tramway situate at West Hartlepool, with a 
view to purchase by the Corporation. 

The point raised on behalf of the Corporation was that neither 
the promoters nor the tramway company had any interest in the 
tramway at all which entitled them to payment. The position 
that had been taken up was that no one had any interest in it, 
and that the tramway was a trespasser in the street. 

His Lordship said he would try to take the case on June 13. 
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TURNED & MOULDED 
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RODS, SHEETS, AND TUBES. 


F.OARSON &- EVANS. 
J^ Fenchurch Buildings: 
LONDON, E.C. 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “ Electrical Engineer." 


Electric Incandescent Lamps. 
8371.— 1910. E. & N. R. Boorn, 9, Heath-villas, Halifax. In 


this series of incandescent lighting each lamp or group of 
lamps is provided with a shunt circuit brought into operation 
by the breaking down of an insulating body between two 
metal pieces. The insulating body and two metal pieces are 
arranged to form a self-contained unit. 


Electric Alarm for Tills, ete. 


8743.—1910. J. G. REirrvy, Post Office, Shepparton, Victoria, 
Australia. In addjtion to the electric bell which rings when 
the till is opened, separate bells are provided which ring 
immediately their lock is touched. A further invention 
(8744) applies the principle to the locks on existing tills. 


Electro Deposition of Iron. 


9082.—1910. S. O. CowrEn-CortEs, 82, Victoria-street, S.W. The 
iron is deposited upon a cathode which is rotated at a 
peripheral speed of from 400 to 600 ft. per minute. The 
current density employed is from 80 to 100 amperes per sq. 
ft. of cathode surface. The electrolyte is maintained at 
a temperature of from 70 to 90? C. The rotation of the 
mandrel enables smooth sheets or tubes of iron to be formed 
which are entirely free from small holes. 


Electro-plating Apparatus. 


9129.—.1910. M. WALKER & A. G. Skamas, The Cottage: 
Leicester-road, Hale, Cheshire. The apparatus consists of an 
absorbent pad provided with a handle and made to contain 
a plate of the metal intended to be deposited. An electric 
current is passed through the pad on to the metal plate and 
on to the article to be plated. 


Electric Glow Lamps. 


10041.—1910. H. Maracuowskr, 31, Vosstrasse, Berlin. The 
carbon filament of the lamp is coated with antimony or 
arsenic, which is applied by treating the filament in anti- 
moniuretted or arseniuretted hydrogen efter it has been 
immersed in acetic acid. 


Electric Generating Systems. 


12261.—1910. G. Layton, Carlisle House, Great Warford, 
Cheshire. The system comprises an electric generator driven 
by a low pressure steam engine operated by exhaust fluid 
from a high pressure eagine. Variations of the power 
delivered by the generator due to variations in the amount 
of exhaust fluid supplied to the low pressure engine are 
compensated by storage batteries which reserve mechanical 
energy. 


Electric Cables. 


14496.—1910. V. P. von PINDTERSHOFEN, Kaisersteingasse, 
Wiener-Neustadt, Austria. Each insulating tube and the 
outer protective tube of the cable are composed of two 
superimposed, contacting layers, preferably with an inter- 
mediate coating of insulating adhesive. Each layer is formed 
in a series of lengths with joints of one series staggered in 
relation to those of the other series. 


Electric Motor Controller. 


15343.—1910. F. W. SMITH & L. Larsen, 115, Cedar-street, New 
York, U.S.A. This controller comprises a resistance switch 
with a movable contact in the path of which is a fixed 
contact. The contacts are normally held in engagement with 
each other. A cam throws and holds the movable contact 
out of engagement with the fixed contact. The movable 
contact can be iminediately released from the action of the 
cam. 


Electric Arc Lamps. 


15807.—1910. Janxnpvus Arc Lame & Erkcrnic Company, LTD., 
Hartham-road, Holloway, N. A breathing tube of com- 
paratively large diameter and provided with baffles to ensure 
the formation of eddy currents within the tube is supplied 
to arc lamps burning carbons. The tube discharges into the 
atmosphere through a wind screen so that the gases may be 
readily expelled without the risk of the outer atmosphere 
forcing its way into the lamp and sending the gases back 
into the mechanism chamber. 


High Tension Electrical Condenser. 


15873.--1910. W. R. BULLIMORE, 16, Linthorpe-road, Stamford 
Hill. The object is to enable a thin dielectric to be employed 
which will not easily break down. For this purpose a thin 
septum is provided made of the same material as the 


dielectric and fitted with a central opening. The septum is 
joined to the neck of a cylinder at such a point that the 
inner coating of the condenser terminates at the hole of the 
septum, while the outer coating is carried past the septum, 


Combined Reciprocating Engine and Turbo-Electric Generator. 


18307.—1910. P. A. E. WARBURTON, Otira Tunnel, Westland, 
N.Z. The turbine is driven by the exhaust steam from the 
reciprocating engine, a polyphase electric generator is driven 
by the turbine. An electric motor on the shaft of the engine 
receives current from the generator. The turbine is brought 
into and thrown out of action by switching the motor or 
generator on or off and bye-passing the steam past the 
turbine. 


Regulating Electrodes in Electric Furnaces. 


19805.—1910. J. H. Reip, 354, Mulberry-avenue, Newark, 
U.S.A. Each electrode is connected to the power driven 
shaft by a gearing device which has a reversible magnetic 
cluteh. The magnets are controlled by the current. which 
passes through the electrodes. The gearing device gives a 
continuous drive. 


Electrical Ignition for Internal Combustion Engines. 


20968.-—1910. R. Boscu, Hoppenlaustrasse 11, Stuttgart. The 
continuous curreut source used for starting the internal 
conibustion engine is in parallel with the primary circuit of 
the alternating current machine when the interrupter is 
closed, but by means of a revolving commutator the currents 
in both circuits are opposed when the interrupter is open. 


' Frames of Electric Switches. 


22380.—1910. H. H. Beray & W. H. Manknaw, 78, Upper 
Thames-street, E.C. The frame is built up of metal plates 
between which are inserted insulating bushes in the positions 
required for the screws and insulating plates are arranged 
to bridge the gap between the plates. 


Magnets for Electric Horns. 


22482.—1910. H. Lucas & W. H. Epwarps, Great King-street, 
Birmingham. The cores of the magnets are composed of a 
number of soft iron strips self secured within the non- 
magnetic flanges which form the end parts of the magnets. 


Polyphase Induction Generators. 


23634.—1910. SIEMENS NCHUCKERTWERKE G.m.b.H., Berlin. 
This generator consists of a polyphase electric slip ring and 
a frequency transformer, the commutator of which trans- 
forms the frequency of the rotor winding of the generator 
into the frequency of the stator winding by running at a 
constant or variable speed. The rotor winding of the 
generator is connected through the frequency transformer 
to one end of the stator winding of the generator. The 
other end of the stator winding is connected to the supply 
mains. 


Bell Ringing Mechanism. 


30397.—1910. 0O. FnEvNp, 23, Wilhelmstrasse, Gleiwitz, Ger- 
many. The bell axle has an eccentrically mounted disc fixed 
to it which is driven by a belt type transmission gearing 
from an electric motor. 


Connection of Wires to Lamp Holders. 
1614.—1911. A. T. CkosuER, Te Aroha, Auckland, New Zealand. 


The wires are passed downwardly through the central hole 
of the insulating block and then separated. Each wire is 
then independently carried upwards in a recess in the 
periphery of the block and is then turned over and inwards 
and led downwards through a hole to the terminal of the 
lamp hole within which it is fixed by a binding screw. 


Vapour Electric Device. 


3268.—1911. GENERAL ELECTRIC Company, Schenectady, U.S.A. 
This device comprises an evacuated envelope which sur- 
rounds an enclosure for the electric arc. The are enclosure 
is automatically sealed when the arc is established. 


Ventilation of Dynamo Electric Machines. 


29317.—1911. Stemens Bros. Dyxamo Works, Westminster, 
N.W. The central air passage of the central draught chimney 
of a machine constructed according to E iglish patent 5118— 
1910 is divided into passages. These passages are displaced 
somewhat from the central line of the stator so that the air 
may pass noiselessly from the rotor to and through the 
passage, 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 


AND TRAMWAYS. 


l 


a Train Miles. 


Traffic Returns per Increase or | Miles of 
week. decrease. | track open. 
Line. = SSS ME 
Ending 191112! 1010-11. Week. | Current | 1911. | 1010. 
year. | 
£ £ ie £ £ i 
TR ..May 10 1342 | 1,295 AB --2,112 ^ 274 | 27 
VS pk Mte UDMay 13) 7232 | Cer» RO 2] — — 8| s 
Birkenhead Corporatlon........|M^y 14 | 1,12| 1,087 - 75 + 313 
..May ® 7,096; $6,825 4- 271 --2,057 56-702 58-52 
Deme a aaa May 10! 1/200 967 t 233 4 'e23 14-62 | — 
— | — --- |— 502 14°62 
Black ] Corporation. . os s : i ( "LI n 
Blackpool-Fleetwood Trams.... May i 405 372 d 294 32 | = = 
May 14 2504 2310 -+ 194 2s 727 ' 42 42 
ration... eee pl pa i - 3 
Bouinemouth Corporation...... May 1(, 1,644 | 1,462 -[- 181 21 2195; 210 
ration........ „May 6 5139 | 4,937 $ 222 i 2962 | 98 | 54-81 
Brighton Goorin REM REO May 14| — 995 982 p — 14 p b51 | 9:5 i 
May 19. 6.20 5356 - 802^ — 57 | 57 
Tramway Company..... 1 NR QUUM | 
Burnley Corporations: ER May 13. 1,322 | 1,227 i a ues ee a 
a.. May 14! 70 266 + 1 n 74 | ei 64 
Burton Corpora on eee May 6 345 | Sani , X o R35 ITO [ITIS 
TN TRE = i2 LA |. "mz DEM 
y an e.e oe " P» 
Central KAE GS eT May 15 4999 | 6,592 I^ 803 |—5,458 , 6:32 | 6:32 
| { 
City and South London Rallway/May ie 8,149 | 8,133 E 16 t 2,429 | 7-26 | 7-26 
May 11| 508 450 -- 58 -L 803 | 9-89! 9 89 
Cork E. 1. and L. Company.. V : "d : : 
Croydon Corporation .......... ..|April 21 Anp 1,57 ot, NU + eri ES s 
Dover Corporation vssclcclliljMay 6 219 GE d uL E 
; May 12 14? 125 j+ 22 — 25^ 7 7 
Dublin and Lucan Electric Ry... E 1 2 : 
Dublin U.T. eevoevnneervaveereeeo ere May He 5,659 5, 111 + 548 -+ 1,591 i 543 54} 
May 10. 1,161 1,134 + 27 + 275 | 98 — 
Dundee City Tramways........ Mes , ,134 TN 
East Ham Corporation......... May bi 1,090 O85 + 105 -+ 027 14 14 
Glasgow Corporation... ...... May 15, 20,023 | 18,294 |- 1,734 4- 49,735 195 1921 
Gloucester Corporation.......-- =< — -— = — 15 Mer 
Halifax Corporation .........-- May 9 1,952 1,602 $ 349 + 1,761 (53:171 37 
L | 
May 13 1,360 1,635 |+ 175 4- 1,537 ^ 28 g 
fleld Corporation....... . ,635 > ; 3} | 2R} 
ECE e. SEREIS May 13! 2,705 2.608 4H 9 + 1,108 | 29 26 
May 13 — 55a 495 + 63 -4- 404  ]0 10 
Ilford Corporation............. f } 
iikcston UOrporátión ce Va RO May 10 131 116 E 15 - s9 4 4 
Kirkcaldy Corporation......... — | a aa E | = | 7i 7} | 
Lancashire United Tramways...| May a 1,419 | 1,198 d 221 u 695 | 39 39 
i May 13 7408) 6,936 'd- 472 + 4,943 108 | 108 
THCION. es seses —— : ,1U0 mE : , 
E ECC POE FACON ——' (May 13 9579 2.394 | 155 | AL ^ ue beri 
May 6 11,555 | 10,010 M 545 + 6,351 
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Southend-on-Sea Corporation. „May 10' 542 414 H 128 Lp 614, — 2 
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Warrington Corporation........ ‘May 4 400 387 E 13 + 1,916 0$ !'9'^56 
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Wolverhampton Corporation....|May i 934 815 4- 93 .F 702, 25 = 


Ending receipts. 


May 


Mar 


| Total 


Accounts for past year. 


Passengers 
Carried. 


Car miles 
run. 


—| Cost 
pr 

Receipte per 
Pas- Car : Mile of , hill 


senger., mile. 


. 31 


81 


3] 


; 31 
231 


2 


| 


. Sh 
. 3) 


31 
31: 


. 81 


31 


' 1$ 
. 31 


8] 


. 91 


81 
31. 


31 
81 


15 


81' 


81 
» 30 


pt. 30 


. 25 


25. 


. 8L 


31 


. 31 
. 31 


31! 


. 91 


31 


£ 
71,930 


— 


56,713 


35,210 
121,707 
86,225 
uoa 


308,615 
65,295 


14,044 
109,979 


350,160 


d 


25.497 
89, 506 
13,809 
11,593 


7,472 
62,328 
53,287 

895,591 


92,609 


96,185 
128,722 


26,328 
7,214 


14,093 
68, 689 


357,610 


— 


582,270 
79, 004 


10,896 


| 718,089 


7,576 
206,130 


35,146 


102,978 
32,506 


63,000 
33,313 


244,065 


316,730 
62,647 
52,004 
58, RNY 


— 


15,065 
49,835 


20,160 
127,066 


44,432 


h Half- years’ figures, 


17,517,304 


12,544,501 


2 939,144 
27,013,149 
13,991,328 
10,708,184 


47,454,560 
12,911,113 


3,082,084 
25,058,146 
41,898,373 


5,704,071 
19,476,576 
2.557.654 
2,697,072 


449,677 


16,843,900 
19,059,012 


222 730,571 


17,067,856 


19,001,669 
30,964,254 


6,385, 466 
1,968,850 


4,874,199 
13,755,329 


78,385,015 


125,507,283 
11,171,515 


. 81:4,891,035' 418, 317, 377 


2,377, 316 


102,849,458 


2,118,878 
46,335,207 


8,452,562 
93,053,717 
7,834,575 


11,360,871 
6,960,178 


45,771,011 


84,500,331 
10,121,887 
9,155,172 
14,551,672 
2, 830,490 
9,990,693 


5. 206,980 
30,940,049 


9,440,369 


1,666,119 


1,207,761 

692,312 
2,641,292 
1,766,068 
1,126,676 


6,914,718 
1,263,118 


428,219 
2,497,169 
1,456,780 


899,173 
2,760,800 
245,584 
316,754 


146.081 


1,322 894 
1,303,753 


20,974,016 


1,909, 97 


2 058,663 
3,022,844 


634,446 
193,415 


459,066 
2,272,705 


8,152,000 
12.235, 408 
1,106,386 
39,545,512 
329,958 


Lr 
— 


203,703 
4,437,039 


2,291,767 
919,439 


1,402,532 


722, 303 


6, 486, 150 


1,335,911 
1,451,908 


353,207 
1,059,629 


425,774 
2,907,805 


975,714 


track. 


-08 111-02 | 4,040 


108981118 | 2,315 
1:08 '11-05 | 2,897 
1:47 11:71 |2,912 
1:101 10-4604 | 2,857 
20 12:40, 6,067 
1:07 | 7:87 i 
—  |10:57 = 


2-01 |, 6:769 55,404 


1.07 | 6-80 | 2,578 
1057) 9-07 4,428 
1:20 | 13-68 1,922 
-98 | 878| = 
4-9 " 7 |1,067 
S87 1130| — 
78 | 981 | 3,750 
96 |10-22 | 4,706 
1:30 |1164 | 2,456 
1:22 '11-21 | 3,375 
1: B à 
-87 | 9-58 | 2,066 
9:1 5/79 | 1,803 
:711| 7-838 | 1,856 
1:08 1041 $311 
1:106 11:42 mo 
1:06 |1148 — 
1:07 | 7-9 | 2179 
"8 x FEM. 
=æ | 8-03 — 
Lud [11-15 | 3,421 
89 | 9:42 [T 
1:10 [10-15 — 
'96 | 8:28 | 4,183 
1°31 (10-77 — 
— {1106 — 
1'25 [10:67 | 3,185 
900 | g-a7al 4,144 
1:25 E — 
1:34 9342 1,830 
‘97 | 973 | 2,944 
140] 1023, — 
1:19 [es 3,971 
915'10°939 | 2,064 
*801,10721 | 4,518 
—  |10-929 2,100 


2 
D 
to 


4°93 


i t n tss nn 


Tri 


ectrical Ezpeiveer 


An Illustrated Record and Review of Electrical Progress. 


ISNIN LZ 
, ir 


> "I- 
Om, 


c» 


x a > 
üt. o 


Old Series, Vol. LII. 
New Series— No. 21, Vol. XLVII. 


LONDON, MAY 2060, 1911. 


Price 3d. 


Registered at the General Post Office. 


. . THE. . 


Present Condition & Prospects 
of the Electrical Industry in 


Great Britain -  - 
See Page 582. 


E e A —- —— uaa = 


Alternating Current Calculations. 
See Page 580. 


NOTES. 
HE Sixth Imperial Conference, which began its de- 
liberations at the Foreign Office on Tuesday last, will 
grievously disappoint the aspirations of those who have at 
heart the best interests of the Empire if it should fail to 
take practical steps towards the establishment of a State- 
owned Atlantic cable. Since Mr. Charles Bright read his 
striking paper on Imperial Telegraphs before the Royal 
Colonial Institute just a month ajo, the question has 
derived fresh urgency from the combination, then only fore- 
shadowed, which has been effected between the Western 
Union, the Anglo-American, and the Direct United States 
Cable Companies, bv virtue of which the only British-owned 
Atlantic cables pass under American control. It is true 
that Mr. Theodore N. Vail, the president of the Western 
Union Company, maintains that the main purpose of the 
agreement is to make for steady and uninterrupted com- 
munication between Great Britain and the United States, 
and that the Anglo-American Company will continue to be 
" as thoroughly British in character " as it ever was; but 
the fact remains that both the Anglo-American and the 
Direct United States cables will be controlled by the gigantic 
organisation which owns both the Western Union and the 
Sixteen or seventeen million miles of land wires of the 
American Telephone and Telegraph Company. Mr. Vail 
says, too, that one of the conditions of the combine is that 
the British Postmaster-General will practically control the 
rates, but we have seen in the past what that so-called 
contro] amounts to in actual practice, and as the Atlantic 
Cable Companies, as Mr. Bright pointed out in his paper, 
are not parties to the International Telegraph Convention, 
they are free to charge whatever tariff they choose. 


The gravest feature of the present position is that there 
is no independent connecting link between England and 
Canada ; no link, that is to say, which is free from American 
influence. Mr. Bright's proposal is that a cable should be 
laid from the West or the North-West Coast of Ireland and 
carried, with an intermediate station at Cape Farewell, 
in Greenland, another at Cape Bauld on the Newfoundland 
Coast, and a third at Cape Whittle, to the Gulf of the St. 
Lawrence and up the river to Tadoussac to meet the land- 
line connection with Montreal, while Nova Scotia could be 
brought into the scheme by a branch line from Cape 
Whittle to Halifax and a land-line along the Intercolonial 


Railway to Rimouski. This route, as Mr. Bright points out, 
would form an absolutely All-British and more or less 
invulnerable connecting link with the Pacific Cable terminus 
at Bamfield, Vancouver, bv way of one of the Canadian 
Pacific Railway Company's land-lines, or along the Canadian 
Transcontinental (the Grand Trunk Pacific) or better still 
by means of an independent State-owned line further 
north of the United States border. If the main cable were 
taken from Blacksod Bav, on the North-West Coast of 
Ireland, the proposed headquarters of one of the All-Red 
Steamship routes, a very useful purpose would be served, 
for the harbour at Blacksod Bay possesses special strategic 
advantages, and the ordinary route of existing Atlantic 
cables would be avoided. From this point Mr. Bright would 
carry the All-British cable to Cape Clear, the extreme 
South-West point of Ireland, and thence to a point slightly 
to the west of Brighton, whence an underground land-line 
along the route of the Brighton and South Coast Railway 
would link it up with London. 

But urgently needed though such a cable undoubtedly is, 
Canada is not the only British territory with which State- 
owned, or at least State-controlled, communication should 
be established. Mr. Bright urges that it is very desirable to 
link up South Africa with the capital by means of a cable 
between Gibraltar and Bathurst, and also to carry a line 
from Bathurst to Barbados and Jamaica, where it could 
meet the existing cable to Halifax, via Bermuda, and thus 
come into direct touch with the proposed Imperial Atlantic 
cable. By filling up these gaps, savs Mr. Bright, we should 
achieve a complete All-British chain between the Mother 
Country, Canada, Bermuda, the British West Indies, and 
South Africa, and back by St. Helena, Ascension, Sierra 
Leone, Bathurst and Gibraltar; while from Bamfield, 
Vancouver, the existing Imperial Pacific Cable would com- 
plete the round-the-world link with Australia. Such a cause 
is worthy of a noble fight. Mr. Bright has been fighting for 
it for ten years, and. we may venture the hope that the 
Imperial representatives at the Conference now in progress 
will add the weight of their counsels in the same direction. 
There are many difficulties in the way of the project, but 
none that are unsurmountable, while the advantages of such 
& scheme, strategic, political, and commercial, far outweigh 
the cost. 


BRUPTLY on the heels of the statement made by Sir 
Charles McLean, the president of the British Iron 
Trade Association, comes the announcement of the stoppage 
of the Ebbw Vale Steel Works, and the intimation that one 
of the large northern iron works is contemplating a closing 
down for some months. Sir Charles McLaren, it will be 
remembered, laid strong emphasis on the utter stagnation 
of the British iron trade as compared with the trade of 
Germany and the United States.. He pointed out that the 
British output of pig iron had only increased during the 
past 10 years from about 9 million to 10} million tons, 
whereas Germany had increased its output during the same 
period from 8 million to 14 million tons, and the United 
States from 13 to 27 million tons. The steel trade statistics 
show much the same condition of affairs. The British output 
over a period of 10 years has only increased from 5 to 6 
million tons; the German tonnage has risen from 6,600,000 
to 13,600,000 tons, and that of the United States from 10 to 
26 million tons. Sir Charles found one explanation of\the 
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progress made by Germany and the United States in the 
superior organisation of the trade. "There was in Great 
Britain, he said, still apparent the tendency on the part of 
the manufacturer to work for his own hand and to fight shy 
of co-operation. In Germany the great Steel Svndicate, 
while not controlling manufacture, exercised entire control 
over both home and foreign sales, and the best minds of the 
country were concentrated in devising effective methods of 
handling production. In the United States the Steel Trust 
rules the trade. Since the year 1897, when the German 
export bounties were put in force, the exporta increased 
from 768,000 tons to 4,868,000 tons. During the same 
period the iron and steel export trade of Great Britain 
increased only from 3,318,000 to 4,594,000 tons, and he 
urged that it was necessary that close attention in this 
country should be given to the advantages of syndicate 
working if we were to recover our position in comparison 
with Germany. 


Whether this be the remedy, or it may be sought else- 
where, the position undoubtedly gives cause for great 
disquietude ; and that not alone in the iron and steel trade. 
The inquiry which the ELECTRICAL ENGINEER has for 
some weeks been prosecuting into the condition and pros- 
pects of the electrical industry shows that whatever may be 
the nature of the influence at work, the outlook is far from 
being a cheerful one. Sir C. McLaren, in analysing the 
favourable influences at work in Germany, instanced the 
system of combined shipping and railway rates, which 
neither shipping nor railway interests in this country seem 
willing to adopt; while “another factor in German 
progress," he said, “ is to be found in the greater financial 
facilities afforded by the banks as compared with the 
practice in this country. There can be no doubt,” he added, 
“that the German banking system has had an enormous 
effect in promoting the prosperity of the German manu- 
facturing trade." In response to the schedule of inquiries 
sent out by the ELECTRICAL ENGINEER, some hundreds of 
replies have already come to hand, and in almost every 
instance our correspondents refer to this particular aspect of 
the question. 


ENTION was made in this column a little while ago 

of the curious fashion in which interesting items of 

news or comment travel all over the country—and some- 
times all over the world—and then, in the normal course of 
events, come back to London again, as fresh as paint. The 
story which was then referred to was that of the Electro- 
cuted Egg, which is once more on its travels. Early in the 
year we recorded how this weird narrative (first published 
in these columns) had come back to us in newspaper 
cuttings from Australia, New Zealand, India, the Straits 
Settlements, China and South Africa. The tale is now a 
year old, but cuttings have come in this week from South 
America and Canada which indicate that it is still in the 
vigour of its first youth. Much the same fortune has 
attended an item transmitted by our New York corres- 
pondent which was printed in the ELECTRICAL ENGINEER 
eleven weeks ago (March 10, page 263). It referred to the 
fact that tenders had been invited for electric locomotives 
of a unique type for service on the Panama Canal, and went 
on to describe the remarkable type of machine asked for by 
the Isthmian Commission. During the past fortnight this 
article has come back to us in newspaper cuttings from the 
Cape and Natal, and, in foreign dress, from Berlin, Vienna, 
France, Spain and Holland. By way of a crowning achieve- 
ment it was reprinted, word for word, in last Saturday's 
“ Railway Times," whose readers, we fear, must have found 
the item somewhat stale, especially as the contracts 
referred to were given out some seven or eight weeks ago. 
It is, by the way, a curious circumstance, that neither the 
“Railway Times" nor any of the English provincial 
newspapers which reprinted this paragraph verbatim et 
literatim had the kindness to attribute it to the ELECTRICAL 
ENGINEER. On the other hand, a baker's dozen of Scottish 
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newspapers made due and kindlv acknowledgment of the 
source, and so did those at the Cape and in Natal. 


Ts parturiunt montes and the ridiculus mus—the 

Postmaster-General and his £3 telephones for farmers. 
When Mr. Herbert Samuel, in the course of his Post Office 
statement in the House of Commons, began to speak of his 
great plans for developing the uses of the telephone, there 
seemed to be a momentary foreshadowing of something 
intended to redeem the telephone situation. When, however, 
he outlined his scheme there was frank disappointment 
among his personal champions. For, after all, what does it 
amount to ? To give the farmers the benefit of the telephone 
system when, for instance, there is & sudden dearth of 
potatoes or mangel-wurzel, it is necessary. for five of their 
number to club together and pay the Post Office an aggre- 
gate of £15 per annum for the use of a five-party line. Those 
who have had experience of party-lines will not need to be 
told that this is a very doubtful boon, and in the case of the 
farmer has not even the merit of cheapness. The fact that 
the service is to be unlimited seems at first sight to be 
something of a concession, but when it comes to be analysed 
(as one of our correspondents points out elsewhere) there is 
httle enough in it. In the nature of the case the farmer is 
very unlikely to need more than the message-rate limit of 
360 calls per annum, and would probably not need at the 
outside more than 100 calls a year. This works out at 71d. 
per call for each farmer. 1f he had 150 calls it would cost 
43d. per call, while 200 calls would cost 33d. each, and one 
call a day for each working day of the year would come out 
at 24d. per call. The Postmaster-General says nothing 
about the distance limit, but from the general tenour of his 
observations it seems fair to assume that the usual inflexible 
limit of two miles will be in force; and those who know 
anything of distances in agricultural districts will readilv 
realise that if the farmer has to pay trunk rates for calls at 
a distance exceeding that limit, lus £3. party-line telephone 
is not likely to be such a blessing as Mr. Samuel anticipates. 


ee question of rates per call is one which very few 

telephone users paving for the ordinary message rate 
service seem to have looked into. The subscriber in the 
County of London pays an annual subscription of £5 for 
connection with any Exchange within two miles of his 
premises. He has also to pay, in advance, a minimum 
charge for message fees of £1 10s. For this total sum of 
£6 10s. he has the privilege of making 360 calls, and for each 
call, therefore, he has to pay within a fraction of 43d., 
whereas if he goes to a call-office he only has to pay 2d. 
For calls exceeding 360 a year he pays a penny per call in 
addition to his advance payment of £1 10s. If he makes two 
calls a day he is paying 23d. per call, and if he makes three 
calls per day he is paying 21d. per call, while to get down to 
the call-box rate of 2d. per call he would need to make four 
calls per day—a total outlay of £12 per annum. Asa matter 
of fact the charges work out, in actual practice, at a good 
deal higher figure than 1s here set down, for the penny rate 
is only applicable within the limits of the County of London, 
and a subscriber living on the border-line is debited with 
2d. per call if the subscriber called up happens to live just 
outside the boundary, even though it may be only a few 
yards away. 


These are certainly the most glaring, but they are by no 
means the only anomalies, of the existing system. Outside 
the County of London—say in the County of Middlesex, by 
way of instance, in which county a considerable portion of 
London proper is situated—the subscriber pays £4 instead 
of £5 per annum for connection with his exchange. but the 
£l 10s. which he also pays in advance for message fees, 
covers, in practical effect, about half the number of calls 
enjoyed by the subscriber inside this arbitrary countv 
limit, inasmuch as he is debited with 2d. for every call 
except purely local calls in Middlesex. Thus the subscriber 
in the County of London gets 360 calls per annum, within 
that county, for his £6-10s., but the subscriber living a yard 
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or two outside the boundary has to pay £7 per annum for the 
same number of calls if, as is commonly the case, all these 
calls are to exchanges in the County of London area. In tlie 
course of an inquiry made some two years ago, five fairly 
representative subscribers in the County of Middlesex, all 
living within three hundred yards of the County of London 
boundary, who were asked to keep a record of the calls they 
made in the course of twelve months, were found to have 
made an aggregate of 530 calls, an average of 105 each. If 
we take thisat a round figure of 100 each, it works out (at 
£5 10s. à year), at a fraction more than thirteen pence per 
call! When these figures were originally published it was 
pointed out in reply that the subscriber should not forget 
that although this might be perfectly correct, he had the 
privilege of receiving calls without incurring any additional 
cost. That is quite true, of course, but it is equallv true that 
for each call received somebody has had to pay. The fact 
is that the whole system is inequitable and illogical. It has 
recently been shown that many large users, paying £17 a 
year for unlimited service, make an average of thirty calls 
aday. Taking the working days of the year as three hundred, 
we get at this rate a total of nine thousand calls, working 
out at less than seven-sixteenths of a penny per call, while 
the smaller user on the £6 10s. rate has to pay ten times as 
much. If £17 is a fair rate for unlimited service, obviously 
£6 10s. is an exorbitant charge for a service limited to 360 
calls per annum. 


— — a a 


que wireless telegraphy mystery in connection with the 

Eiffel Tower shows no signs of abatement. The Paris 
correspondent of the “ Daily Telegraph " announced on 
Saturday last that ‘ the transmission of wireless messages 
between the Eiffel Tower and Canada seems now to be 
practicable. Several messages have already been sent, and 
M. Fallicres, the President of the Republic, will shortly 
exchange official telegrams with Sir Wilfrid Laurier. in 
connection with the Coronation of King George V." It 
seems, however—our authority is Marconi's Wireless 
Telegraph Company—that the Eiffel Tower has not only 
not sent any messages whatsoever to Canada, but is quite 
unable to do so, so that neither the President of the French 
Republic nor any other high State official can be con- 
templating the dispatch of wireless greetings to Sir Wilfrid 
Laurier, who, by the way, is now in London. 1t appears 
that the only Transatlantic wireless telegraph station 
existing in Canada is the Marconi station, under the control 
of the Marconi Companies. By courtesy this company con- 
sented to the military authorities in charge of the Eiffel 
Tower experimenting with its station in Canada, with a 
view to ascertaining whether the Eiffel Tower station could, 
or could not, cause signals to be received by that station. 
The experiments were unsuccessful, except on one occasion, 
when the letter '* S" was thought to have been discerned, 
and this during the night time only, when the conveyance 
of signals is always easier than in the daytime. As this is 
the fifth or sixth story of the same kind which has been 
circulated—-some of them on the authority of Reuter— 
concerning impossible messages from the Eiffel Tower, there 
would seem to be more in this matter than meets the eye. 


N connection with Professor J. A. Fleming's indictment 
of the existing examination system for engineering 
degrees, which is dealt with at some length in our leading 
article this week, Dr. Gisbert Kapp puts forward a sug- 
gestion which seems to be well worthy of consideration when 
the whole question of engineering education comes up for 
discussion at the Conference organised by the Institution of 
Civil Engineers. Dr. Gisbert Kapp believes that most 
engineers will agree with Dr. Fleming that examinations, as 
now carried on, are but a poor test of a man’s ability, and 
some teachers, he thinks, will even go further and say that 
they do more harm than good, because the time spent in 
cramming is so much time lost to intelligent study. But 
this, Dr. Kapp urges, need not be so. “ The student crams 
because he knows that in the examination as arranged at 
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present he has to rely entirely on memory. He is not 
allowed to take lis notes or any book of reference into the 
examination room, and he is continuously under the eye of 
some vigilant, patrolling the room to see that there shall be 
no help from any source.” Dr. Kapp gives an interesting 
account. of the continental system for the final examination. 
This, it appears, is not an examination in the ordinary sense 
but consists in the carrying out by the student of an 
independent piece of work, say the desiyn of a particular 
piece of machinery, including all the necessary calculations 
and working drawings. The subject is chosen by the teacher 
after consulting with the student, and during the progress 
of the work the student confers with his teacher as to details. 
Thus the teacher is able to form a very accurate estimate 
of the student’s ability even before the result of the work is 
handed in. The work is done during the last. term and may 
be done at home, but the student has to hand in a declara- 
tion that the whole of it has been done by him without any 
outside help. His work is inspected and judged by the whole 
examination committee, consisting of the senior staff and 
including, of course, his own teacher. As a safeguard against 
a breach of the regulation concerning outside help the 
student has to appear before the committee and discuss the 
details of his design with them. Thus the oral examination, 
although it may be as searching as necessary, resolves itself 
into a friendly colloquy between the student and the 
examiners. With a little tact on the part of the examiners, 
observes Dr. Kapp, it is quite easy to dispel any feeling of 
nervousness in the student, so that in the final judgment the 
element of chance is almost entirely absent. 


Professor Wertheimer, on the other hand, joins issue 
with Dr. Fleming. As Principal of the Merchant Venturers’ . 
Technical College at Bristol, and Dean of the Faculty 
of Engineering at Bristol University, he declares that 
it would be a great mistake to suppose that Dr. Fleming 
has given an accurate description of what occurs in the 
majority of modern Universities. So far, at any rate, as 
Bristol University is concerned, written examinations form 
part of the machinery for determining whether or not a 
student shall be awarded a degree, but before tlie student 
can even sit for the examination, he is required to produce 
from the professors and lecturers under whom he has 
studied a certificate stating that his attendance and work, 
not merelv at lectures but in laboratories and workshops, 
have been satisfactory ; and in Bristol, savs Professor 
Wertheimer, these certificates are not lightly given. But the 
Principal of the Merchant Venturers’ College admits that 
no system can wholly avoid the dangers to which Dr. 
Fleming refers, though he is convinced that if those who 
have a determining voice in the matter “ keep their eves 
open to them, and if they are always ready to listen with 
due respect to the advice of the men actually concerned 
in managing and supervising engineering undertakings,” 
there ought to be no difficulty in making the Engineering 
Faculties of the Universities of real service to the nation. 


q 8 University of London is cordially to be congratu- 

lated on its good fortune in securing from Dr. Kennelly, 
of Harvard University, a promise to deliver a course of 
lectures on the properties of the hyperbola in relation 
to the solution of electrical engineering problems. With 
the kind co-operation of the Council, the lectures are to be 
delivered in the spacious hall of the Institution of Electrical 
Engineers on the Victoria Embankment. A synopsis of 
the course is given in another column. | 


E understand that the plans which are in hand for 

celebrating this vear the thirtieth anniversary of the 

Paris Electrical. Exposition of 1881 are now practically 

complete and that an official announcement on the subject 
may shortly be expected. 
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No. XIII.—Alexander Siemens. 
By P. F. MorrELav. 

Alexander Siemens was born in Hanover, January 22, 
1847, and is a close relative of the family that has given 
so many very distinguished men to the world of science. 
He is the son of Gustav Siemens, a law officer of Pyrmont, 
who was afterwards appointed to the judze's bench, and 
of Sophie Heise, who was the step-daughter of Sir Julius 
von Hartmann, a distinguished meinber ot the King's 
German Legion. In 1881, he married Frances Dodweil, of 
Campden, Gios., by whom he has three daughters. His 
education was begun i in his native city, first at ‘the Lyceum 
and afterwards at the Polytechnic College, and compieted 
in 1867, at the University of Berlin w hen he had reached 
his twentieth year. 

He was then sent from Berlin to England in order to 
work in the shops of the large Woolwich plant established 
by the Siemens Brothers, with leave at the same time to 
follow a post-graduate University course, and two vears 
later (1869) had so far progressed that he was directed to 
vo to Persia in order to aid in the construction of the 
Indo-European telegraph line running from the frontier to 
Teheran, close by the Caspian Sea. This was followed by 


the successful laying of cables in the Black Sea. from 
Djuba, Sukhum Kale to Sotcha, and across the Azov 


Straits at Kartsch, which in the spring of 1870 permitted 
of direct communication between London aud Teheran, a 
distanze of fully thirty-seven hundred miles. 

The war between France and Prussia compelled him to 
return home and to serve in the army. He entered as private 
in a Westphalian regiment of infantry, took part in the 
operations at Noisseville, around Metz, and, lat r, under 
Prince Frederick Charles, followed the demonstrations 
made against Orleans. He was wounded at the engagement 
of Beaune-la- Folende, when the French attacked the 
Tenth Army Corps, which was only saved trom destruction 
hy the Third Corps coming to its rescue and defeating the 
assault, and for the bravery then displayed he was given 
the Iron Cross. Upon his discharge from service, he re- 
turned to England, in 1871, resumed his studies, and after 
spending some time as the pupil of Dr. W. C. Siemens, 
was employed in many important capacities by the firm 
of Siemens Brothers, which was by that time running 
upon a very extensive scale and had established direct 
representation in several foreign countries. In 1873, he 
began very important experiments in Birmingham for Sir 
William Siemens with the latter's rotary furnaces, and, 
two years later (m September, 1875), was sent on the 
firm's cable-ship “ Faraday ' to engage in several cable 
laying expeditions. While stationed at Halifax, Nova 
Scotia, he had opportunities to construct blast furnaces 
in Pittsburgh and elsewhere, after which he returned to 
England during 1877. For the following two years he con- 
tinued erecting furnaces at different places, and then 
accepted the management of the Siemens’s large electric 
light department. He at once succeeded in very inaterially 
developing its business, and amongst his earliest installa- 
tions were those made at the British Museum, at the 
Royal Albert Hall, at the Blackpool promenade and at 
the Albert Docks. He, likewise, established a plant in 
the town of Godalming, capable of thoroughly hyhting the 
entire locality and of supplying whatever current might 
be privately needed, this being, it is said, the first town 
in England to be so provided. 

He had been made a director in the Siemens firm during 
the year 1887, becoming its sole head four years later, 
upon the resignation of the general manager, and he so 
continued until 1894, when he engaged anew in cable 
operations. He took pait in several cf them on behalf 
of the Coinmercial Company, for which he laid its third 
Atlantic cable, and, later on, also laid the very important 
Amazon River cable, one thousand miles in le neth, running 
from Manaos to Para, but afterwards devoted more of his 
time to private scientific investigations and to the engineer- 
ing practice in which he is now engaged. 
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Alexander Siemens is the author of numerous scientific 
and other papers which Lave been read before different 
societies, the most important being perhaps those delivered 
m 1892 at the Institution of Electrical Engineers, on 
"Some Experimental Investigations of Alternate Cur- 
rents” ; again, in 1892, before Section G of the British 
Asso^"intion Meeting at Edinburgh, upon “ Electric Loco- 
motives on the City and South London Railway " ; and, 
in 1808, before the same Section G on ** The Transmission 
of Power hy Electricity ” ; followed by a paper treating 
of '* Electric Machinery on Board Ship," the novelty of 
which attracted especial attention. 

Before oceupving ihe Presidential Chair of the Institu- 
tion of Elecarical Engineers, in 1894 and 1904, Mr. Siemens 
had been its Vice-President in 1890. He was also President 
of the Institute of Junior Engineers, the first President 
of the London Association of Engineering and Ship- 
building, and 1s now President of the Institution of Civil 
Engineers. He has served in numerous Governmental 
and other capacities. He was appointed a Delegate ot 
the British Government to the International Congress at 
Chicago, 1893, and to the Paris Congress, 1901, was a 
member of the British Admiralty Committee appointed 
to consider the advisabilitv of employing electrical energy 
on ships of war, as well as a member of the Royal Coni- 
mission appointed te enqnire into the advisability of 
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ALEXANDER SIEMENS. 


Photo by courtesy of | 


establishing a National Plivsical Laboratory, and he was, 
besides, on the Manager's Board of the Rove ||. Institution, 
as well as a representative of both the Railway Conference 
held at the Board of Trade and that on Railway Amolega- 
mation and Agreements, during 1908 and 1900. He has 
also lony been a member of the !nstitution of Mechanical 


Engineers, the Iron and Steel lustitute, the Physical 
Societv, the Society of Engineers, the Roval Engineers? 


Institute, etc., etc. 

Something can appropriately be added here concerning 
the four very distinguished brothers with whom Mr. 
Siemens is A AT Messrs. Werner, Wilhelm, Fried- 
rieh and Karl Siemens. 

Sir Ernst Wernei— called *‘the Berlin Siemens ”— 
(1816—1892), founder of the fortunes and reputation of 
the familv, was a very prominent engineer and electrician. 
With his brother Wilhelm, he established the firm of 
Siemens & Ha!ske in Germany. as well as its famous 
branches at St. Petersburg, Paris and Vienna, and a!so 
the firm of Siemens Brothers & Company in England, 
being joined in the latter by his vounger brother Charles. 
He discovered the insulating properties of gutta-percha 
= underground and submarine cables, and was the first 

) show, in 1853, the singular effect tungsten has upon 
a el by strengthening its power of retaining magnetism 
when hardened. He invefited-various designs of self-ac ting 


THE ELECTRICAL F 


"A ——— a —À — «— Ó —— 


Ivnamos, also the SIUS tube delivery system, a 
solenium photometer, important instruments for duplex 
telegraphy, automatic recorders, as well as other eiecti ci! 
apparatus, and be was the builder of the first great 
continental telegraph line, which ran from Berin to 
Frankfor!-on-the-Main. Besides, he laid the first effective 
submarine electric mines intended to protect Kiel Harbour 
from the Danish fleet; established a subterranean tine 
between Berlin. and Colosne ; laid imm all six. Atlantic 
cables; and did much other important work tor the pro- 
tection of submarine telegraphy. 

Sir Charles Wilhelm Siemens (1823— 1883), patented and 
sold in England a process for electro-plating invented by 
himself and his. brother Werner. both of whom also in- 
vented what is known as the Siemens armature, and, 
amongst many other inventions, introduced improved 
methods of manufacturing as well as of laying telegraph 
lines and cables, and he contributed mest to the final 
Improvement of the regenerative furnace which formed 
the subject of Faradav's lecture before the Royal In- 
stitution, June 20, 1862. He was, in turn. F.R.S. in 1862, 
President of the Mechanical Section of the British Associa- 
tion, 1869; President of the British Association at South- 
Ampton, 1822 ; was knighted in 1883; President of the 
Society of Telegraph Eneineers, 1272 and 1978; and a 
member of many other scientific bodies 

Friedrich—called “tbe Dresden. Siemens "—:was. born 
in 1826, went to Eneland in. 1848 to aid in placing his 
brother's teleeraphie and other inventions, and is himself 
the inventor of the regenerating stove and eas burner. as 
well as ot many improvements in the glass industry, which 
latter he brought about when, at the death of his brother, 
Hans Siemens, he took charee of his entire business. The 
last named, who was born in 1818 and died in 1367, had 
successfully established verv extensive glass works. w 
Dresden and throughout Saxony and Bohemia, empioving 
in all some four thousand workmen, and had imade many 
notable improvements inte the “manufacture of glass, 
especiaily in its cooung, toughening and “ continuous 
working.” 

Karl Heinrich Siemens, korn 1829, went to England in 
his fortieth vear. and atter remaining some tuae with his 
brothers’ firm. left for the Russian branch. of which he 
finally assumed the entire management. He laid out most 
of the teiegraph lines for the Russian. Government and, 
during 1874, was personally charged with laving tbe first 
submarine cables contracted for Russia by Siemens 
others. It was taken out by the cable-ship “ Faraday,’ 
and it is said that, at the time # serious break occurred. 
he personally superintended the picking up, splicing and 
re-laving, all of which was cone wit hin forty-eight hours 
from the great depth of 2.680 fathoms of water; the first 
Ame sach a feat was successfully accomplished under the 
severe conditions of weather prevailing at the time. 

Relerence should be made to “ The Life of Sir. Wm. 
Siemens", IS88, to *“ The Scientifie Works ot C. Wm. 
Siemens,” 1889, and to “ Personal Recollections of Werne: 
Siemens,” 1893. The biographer of Nir Win. Siemens 
savs: [t may be noted that, in clectrical matters, Werner, 
Wilhelm and Karl were principally associated, while in 
the metallurmeal inventions Friedrich was William's chief 
coadjutor. 


Previous articles of this series appeared in the ELECTRICAL 
ENGINEER of the following dates: (H Professor Silverus P. 
Thompson, December 23: (2) Dr. John Ambrose Flemir g. 
January 20; (3) Sir Jemes Dewar, February 3; (4) Dr. Gisbert 
Kapp, February 10: (5) Sir Wiliam Ramsay. February 24 ; 
(6) Mr. W. D. Duddell, March 10; (7) Dr. R. Mullineux Walms- 
lev, March 17: (8) Sebastian Ziani de Ferranti, March 
(9) Svante August Arrhenius, April 14; (10) Charles Algernon 
Parsons, April 28; (11) Nir Wiliam Henry. Preece, Mey 5; 
(12) Professor Sir J. J. Thomson. May 19. 

s*, Vor the portrait of Sir J. J. Thomson in last week's issue 
we are indebted to Messrs. Russell & Sons. 


Messrs. Matthews & Yates, Ltd., of Cyclone Works, 
Swinton, have just secured an order for 6-12 ft. cooling 
tower fans for the Corporation of Manchester. Electricity 
Works, tlis being the second order they have received for 
similar fans. 
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Wireless Telegraphy. 


M. Jegon has invented a new type of receiver for the 
wireless signals transmitted hourly from the Eiffel Tower. 
It has the advantage of requiring no potentiometric arrange- 
ment. Another characteristic of the new receiver is a 
Ruhmkortf coil compensating for the slight. diminution of 
sensitiveness resulting from variations in the tension 
applied to the detector. In this coil the long wire is the 
primary, while the short secondary wire is in circuit with 
the telephones which thus act according to the currents 
induced. This permits of the use of low resistance telephones, 
sav 150 ohms instead of 7,000. Finally, the resonator is 
divided in series between the positive pole of the detector 
and the corresponding pole of the battery. Hence there 
is no need for the classic condenser with the resonator at 
the terminals of the detector. 

The Norway Storting has voted 250,000k for the crec- 
tion of wireless stations at Spitzbergen and at Hammerfest, 
near the North Cape. 

The German Telefunken Company has secured an order 
for installing wireless communication between Sinvrna and 
Tripoli, a wireless distance of about 750 miles. Hitherto 
these places had to communicate via Alexandria by a 
British submarine cable. 

The French Government is erecting an important 
wireless station at Saigun (Coehin China), to have a radius 
of no less than 4,000 miles. 


ELECTRICITY IN GASEOUS MINES. 


At a meeting of the West of Scotland branch of the 
Association. of. Mining. Engineers, held in the. Technical 
College, Glasgow, under the chairmanship of Mr. Alexander 
Anderson, Mr. Johu W. Case read a paper on the Uses of 
Electricity in Gaseous Mines. Mr. Case said that whereas 
in the use of compressed air there was a loss due to friction 
and leakages in pipes and valves, ete., amounting to about 
20 to 25", per 1.000 yards of piping, electricity, on the 
other hand. could be transmitted witli a loss’ of only 5°, 
or at most 10°, per 1.000 yards of cable. In the lecturer's 
opinion the insulated system with twin-core-armoured 
cable was the safest direct-current system of cables to use 
in a gaseous mine. Experiments wore now being carried 
out by various electrical manufacturers with a view to 
making mining motors absolutely explosion proof. Testa 
were also being made on a submersible motor. It would 
appear that the squirrel cage motor, with rubber insulated 
stator coils, would work mof water. If submersible 
motors realised all that was claimed on their behalf, the 
idea might revolutionise electrical mining work. For 
certain powers in mines high-tension current was safer 
than medium pressure because the cables and switches 
were better insulated, constructed and maintained. It 
had been stated before the Departmental Committee on 
Electricity in Mines that the limits of medium pressure 
should n t exceed 250 volts. 1f that were done it would 
certainly force colliery owners to instal a higher class of 
switchgear and cables. It was greatly to be regretted, he 
said, that some cleetmeal installations. in. mines. were 
working just on the limits of safety. Coal dust was the 
princ ipal medium by which electricity could cause damage. 
Cables formed a very convenient shelf on which coal dust 
might rest, and in the event of a short circuit taking place 
in the cable the dust was suddenly raised by the vibrations 
of the cable and became an explosive mixture close to the 
faulty portion of the cable. It was advisable, he said, to 
have all cables and other electrical apparatus regularly 
brushed to clear thein of coal dust. Every encouragement 
should be given to the motor attendants to keep clean 
motor houses and electrical apparatus. In dusty mines it 
was advisable to keep the floor damp immediately round 
the apparatus to prevent anv dust from rising that might 
possibly have accumulated between the hours of sweepia. 


TURIN INTERNATIONAL EXHIBITION. 
The British Section of the International Exhibition. at 
Turin was informally opened to the public on Friday last. 
The official inauguration of the Sectidn wilhtakeplicelater. 
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The Electrical Propulsion of Ships. 


By Sydney F. Walker. 


With the advent of the steam turbine, though economies 
in the driving of ships have been introduced, difficulties 
have arisen owing to the differences in the speeds at which 
efficiency is obtainable with the different parts of the 
apparatus. The steam turbine requires a high speed, 
the propeller requires a low speed. Mr. Charles Parsons 
proposes to overcome the difficulty by the aid of gearing. 
Mr. Durtnall and Mr. Mavor have proposed to overcome 
the difficulty by the adoption of the electric drive. 

In addition to the difficulty involved in the difference 


problem of reversing has been met by providing a separate 


reversing turbine, forming part of one of the ahead turbines 
in the latest installations. 


it is high when first put in the tendency of wear is to 
quickly reduce its efficiency, and if any foreign matter 
such as dirt or grit finds its way between the teeth of the 
gearing the efficiency falls very rapidly. In motor cars, 
for instance, the efficiency of some of the older gears, at 
any rate, was never above 66% when they were first put 
into service, and in a great many cases they were very 
much less after a little wear. In the old form of three-throw 
mining ram pump also, when electrically driven, where 
a very large reduction was required, the efficiency again 
was very low; that of the whole pump never exceeding 
66%. Modern wheel gearing and worm gearing has advanced 


‘enormously during the last twenty years, and it is probable 
in the speeds, there is also the question of reversing. The | that Mr. Parsons’ hope of high efficiency for the special 


. The adoption of the electric drive, when a prime mover | 
is also carried, is by no means new. It will be remembered | 80%, allowing for the trifling loss in cables and switches, etc. 


that it was proposed some time ago, on the Continent, 
for a locomotive and it has been tried more than once 
in connection with motor omnibuses. Neither with the 
electric locomotive, nor with motor omnibuses, has it 
apparently been successful. In the writer's view, in the 
case of motor omnibuses there is plenty of room for success 
by the electric drive, if the problem is carefully worked 
out. He had the opportunity of inspecting one of the 
earlier forms of motor-driven omnibus, in which the 
electric drive was employed, and he came to the conclusion 
that the accumulator which was provided as an auxiliary, 
was not of sufficient power. The case is not exactly on all 
fours with that of the steamship, though it has many 
points in common, and there are difficulties in the way of 
steamship propulsion that do not occur with motor bus 
propulsion. One of the problems in connection with the 
motor bus propulsion was the matter of starting the prime 
mover. That problem does not arise in ship propulsion by 
steam turbine. On the other hand, the powers dealt with in 
steamships are very large, and consequently the currents 
that would have to be handled are also large. The question 
of the pressures that may be employed in work of this 
kind has not been seriously discussed, but the writer 
believes there 1s a general feeling that the pressure should 
not be high. 

In the modern steamship “ earth ” is everywhere, and 
therefore the chances of shock in case of à man touching 
an exposed live conductor would be serious if the pressure 
were high. As is well known, with alternating currents a 
pressure of about 150 volts effective may be fatal. Hence 
the currents that will have to be dealt with by the motors 
driving the propellers will be large, the conductors upon 
the motors will be large, and, what is of more importance, 
the switchgear, etc., will also be large. The sparks, or 
flashes, as they would be more properly termed, with 
large currents, are often very serious, though with modern 
appliances there should be no difficulty in dealing with 
them. It must be remembered, however, that work on 
board ship is not like work on shore. Space is always 
limited on board ship, and particularly where the motors 
driving the propellers would be placed. In the large 
generating stations on shore, where large currents are dealt 
with, the blinding flashes that are formed when breaking 
circuit often present somewhat serious difficulties. 


THE GREAT ADVANTAGE OF THE ELEcTRIC DRIVE. 


At first sight the electric drive looks as if it could not 
be efficient. The idea of two conversions, from mechanical 
to electrical power and from electrical power to mechanical 
again would appear at first sight to mean a lowered effi- 
ciency. It is claimed by those who advocate the electrical 
drive that with properly constructed generators and motors 
the efficieney will not be as low as that of some gearing. 
The writer believes that the efficiency of Mr. Charles 
‘Parsons’ new reducing gear has not yet been tested, but 
it 1s a well-known fact that in a great many cases the 


| 


form of gearing he has introduced may be justified. 

On the other hand, with the electric drive, while assuming 
an efficiency of 90% for the generator, and 90% for the 
motor, the combined efficiency would be 81%, or, say, 


This efficiency, however, would only be obtainable at 
full load. For ocean-going ships of the mercantile marine, 
the full load efficiency would probably be obtained during 
the greater part of the run. The ocean-going ship, whether 
she is a ‘‘tramp” or one of the great liners, presents the 
ideal load, so far as efficiency is concerned. Once the ship 
is clear of harbour, and in the open sea her engines are 
kept turning at practically the same speed, and doing 
practicallv the same work, except when storms are about, 
right throughout the voyage. This applies equally to the 
steam '' tramp,” and to the great liner, though the steam 
“tramp” goes at a very much lower speed than the 
great liner. There is an economical speed for the cargo 
carrying ‘‘ tramp.” Some years ago it was 8 knots. The 
writer believes it has now risen to 10 knots. 

Above the economic speed, the increased fuel costs 
more than swallow any economies in wages, living, etc., 
due to the shorter passage. Below the economic speed, the 
increased wages, living, etc., more than cover the saving 
in fuel. The engines of the “ tramp " however, are made 
to run at about the economic speed, and therefore with 
the electric drive they should run the generators at full 
load. In the great ocean liners top speed is the rule, and 
therefore full load. In men-of-war, however, the case is 
different. With them full load is the exception ; cruising 
speed from half to three-quarters is the rule, and half speed 
more frequently than full speed. In men-of-war, there- 
fore, the efficiency of the electric drive under normal 
cruising conditions would be considerably less than in 
the case of ships of the mercantile marine. With modern 
generators and motors, however, the efficiency at half 
speed ought not to be seriously reduced. 

As the writer understands it, however, the great advantage 
of the electric drive is the ability to control the propellers 
from the bridge or the conning tower. At the present time, 
the officer of the watch, or the captain when he is in charge 
of the deck, has to order the man at the telegraph to turn 
the pointer to half speed, stop, or whatever he wants. 
A certain sensible time is occupied by the man in receiving 
the order, no matter how ready he may be for it, a further 
time is occupied by the apparatus in transmitting the 
order to the engine room, a still further time is occupied 
by the engineer in charge of the engine room in receiving 
the order, and a further period is required to execute it. 

If the working of the motors were controlled by switches 
in the chart room on the bridge, or in the conning tower, 
or in any other convenient spot, several of the sections, 
as they may be termed, in the transmission line between 
the officer of the watch and the propellers would be 
eliminated. The officer of the watch could himself throw 
over the regulator altering the speed of the ship, or could 
carry out the process of stopping. In very large ships, 
where a quartermaster would probably be placed in charge 
of the switchboard in the charthouse, very little time would 
be occupied in transmitting the necessary order from the 
officer of the watch to the charthouse; and the quarter- 


efficiency of wheel gearing is comparatively low. Where | master should be able/to' exccute, the, necessary changes 
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in the currents and pressures required at the motors verv 


much more quickly than they are at present. There would - 


be the enormous advantage also that the officer of the 
watch, or captain, and the quartermaster would be the 
only persons concerned in carrying out the operation, as 
against the number of persons at present engaged, par- 
ticularly in the case of a large liner. It is well known that 
cases happen at sea where if a ship can be mancouvred very 
quickly disaster will be avoided, but slow maneuvring 
spells very serious results. 

There is the important question of course of handling 
the large currents employed by switches in the chart room. 
The writers view is that an arrangement could be em- 
ployed similar to that used in extra high-tension stations 
on shore. "There could be an operating switehboard in the 
chart room, with small switches, and regulators, easily 
and quickly handled, and they could operate large switches 
down below, which would be arranged to perform the 
actual changes required. The interposition of the operating 
switchboard would, of course, increase the time occupied in 
carrying out any change in the speed, or in the direction of 
the ship's travel; but, providing the whole apparatus 
was properly constructed, and properly arranged, the 
total time required could be very much lessened under 
existing circumstances, and the enormous advantage 
would remain that everything would be under control 
from the bridge. In the extreme case, for instance, which 
very frequently arises of a ship suddenly looming out of 
the fog right ahead, the officer of the watch could make a 
dash at the operating switchboard and probably reverse 
the propellers in time to prevent a collision. Under existing 
conditions, with the number of sections in the transmission 
line, no matter how ready the human units in each section 
may be, this is absolutely impossible. The human units 
also are often not quite ready at critical moments. Every- 
one is careful during a fog, but there is nothing like having 
one head and one pair of hands to operate in extremely 
critical moments. 


THE RACING or PROPELLERS. 


Another important advantage which has been pointed 
out by Mr. Durtnall, and which the writer believes to be 
justified, is the prevention of the racing of the propellers 
in a seaway. Those who have been at sea in a storm will 
remember how even the very largest ships knock about. 
As the ship rises on the top of one sea her stern is well 
down in the water; at the next moment her bow plunges 
down into the trough of the sea and her stern rises out of the 
water. In other cases, when the sea is not right ahead, 
when it is on the bow, and particularly when it is on the 
quarter, the action is very much more trying. One screw 
will be thrown right out of the water at one moment while 
the other screw is plunged deeply into the water, and the 
next moment the operation is reversed, the first screw 
plunges deeply into the water and the other rises out of it. 

Whenever a screw rises out of the water considerable 
strains are brought upon all parts of the plant. With steam 
driving, the power driving the screw being present at the 
boss of the screw, at the moment when it rises out of the 
water, and the resistance offered bv the water to the 
motion of the screw suddenly ceasing, the screw revolves 
at a highly increased speed. When the screw re-enters the 
water the high speed at which it is running is suddenly 
pulled up, and in heavy seaways, during Atlantic storms, 
this may be going on for some hours. It will be remembered 
that one property of the three-phase induction motor, 
which it is proposed to use for driving the propellers, is 
the inability to race. The induction motor is self-regulating 
so far as power is concerned, because the “slip” 
automatically changes with the requirements of the load. 
When the load is suddenly removed the motor increases 
its speed a little, to cut off the current that is not required, 
assuming that it has been working with an economic 
“slip " previously to the load being cut off, but the increase 
in speed is really only trifling, or should be with properly 
designed apparatus, and therefore the racing that is so 
serious under steam driving should be practically eliminated. 
There is the matter of the relief of the load upon the genera- 
tor. but even under the worst conditions it appears to the 
present writer that the strains everywhere would be very 
much reduced by the use of three-phase currents, as 
against those common with the steam drive at present. 
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ELECTRICITY AT THE CHEMICAL 
ENGINEERING EXHIBITION. 


At the International Chemical Engineering and Indus- 
tries Exlübition, which remains open at the Royal Agri- 
cultural Hall, Islington, until to-morrow, there are many 
exhibits of interest to electricians. 

Messrs. Charles Hearsen & Companv, Ltd. (68, Willow- 
walk, Bermondsey, S.W.) are showing a varietv of incu- 
bators, sterilisers, and laboratory apparatus. The patent 
anhydric electric incubator for biological work is at once a 
very ingenious and a most effective invention. In these 
incubators the orthodox water jacket and the substituted 
electric lamps have been replaced by resistance wires 
covering three sides and top and bottom of the box. These 
are provided with suitable terminals, whereby each wire 
is controlled, 80 that the heat can be used in various com- 
binations, to provide high or low temperatures, and even 
io permitting the operator to adapt the apparatus to 
different voltages. The resistances can be connected up 
in series or in parallel. The apparatus can thus be regulated 
to very wide ranges of temperature. On account of its 
great flexibility in operation, the rapidity with which heat 
is attained and its economy the Hearsen electric incubator 
is fast becoming a favourite with bacteriologists. For 
chemical work this firm also shows electrically heated 
vacuum embedding, or water jacketed pans, electric ovens 
for embedding and drying, electric water boiler, electric 
noiseless shaking machines for preparing emulsions, etc., 
electric spirit boiler, and a very smooth running centri- 
fugal separator having a speed up to 2,400 rpm. A 
number of other apparatus are run by small enclosed 
electric motors, so that a complete electrically equipped 
chemical and biological laboratory is possible. Moreover, 
Messrs. Hearn have introduced a capsule regulated switch 
for scientific work. When the patent capsule is collapsed 
the lever arm is kept in position by the solenoid, the 
current securing frec passage, but when the capsule ex- 
pands, contact 1s broken, the solenoid ccases to set, the 
lever arm drops, and the current is checked. An electric 
blow-out mipimises sparking. When the temperature falls 
to the requisite level, the capsule collapses and once more 
contact 18 made. 

The Almagam, Ltd. (172, Great Portland-street, W.) 
show commutator grinders. 

Ozonair, Ltd. (96, Victoria-street, S. W.), besides showing 
electric ozone producing apparatus for the purification of 
air (in ventilation, etc.), water, and for laboratory experi- 
ments, have also brought together & wonderful collection 
ot oils, solid fats, and different liquids purified by electri- 
cally generated ozone. The samples ure shown in duplicate, 
heated and unheated, the contrast being very convincing. 
Ozonair apparatus for use in ventilating public and private 
rooms should become far more general, and this is a point 
that should receive the attention of both central station 
engineers and electrical contractors. 

The Auto-Recorder Company (Kent-strect Works, 
Leicester) are making a twofold exhibit, first of their now 
cclehrated automatic CO, recorders (shown in operation 
und in parts), and secondly of the “ Midland" patent 
controlled draught furnaces. The furnaces are so constructed 
that practically complete combustion is obtained (hence 
absence of smoke) even with quite inferior coal. The fire 
bars are very durable, and are so designed that clinker 
does not adhere to them. 

The Thermal Syndicate, Ltd. (Neptune Bank, Wallsend- 
on-Tyne) have a wonderful display of pure fused silica 
ware. For the electrical industries the chief items of 
interest are heat resisting insulators, heating devices, and 
apparatus for baking metallic filaments for lamp work. 
'" Vitreosil " is a material made from pure silica and 
contains about 99:895 S,, Tt is highly refractory, and 
while softening slightly at 1,500 c., its melting point is 
the same as platinum, and its coefficient of expansion 18 
1/17th that of glass ; it is not attacked by acids, and has 
high electric insulating properties, even at comparatively 
high temperatures. 

A series of lectures have been viven, Mr. Leon Gaster 
dealing with “ Progress in Modern Illuminants and their 
Industrial Application,” while Dr. F. Mollive Perkin wil 
read a paper on “ Applications of Electro-Chemistry and 
Electro-Metallurgy," to-morrow, at 3>p.m. 
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The Institution of Electrical Engineers. 


AUTOMATIC TELEPHONE EXCHANGE 
SYSTEMS. 


By W. Aitken, Member. 


(Continued from page 547.) 


SuB-DisTRICT STATIONS. 

As already indicated, a great feature of the automatic 
system is that it is not essential to concentrate a great 
number of lines in any one building. The system will work 
as efficiently if 10,000 lines are in one building as in 10 
exchanges of 1,000 lines each. The apparatus, with the 
exception of, probably, the power plant, will be exactly 
similar, but the street cable plant will be very different. 
Instead of 10,000 lines converging to one centre, there will 
be, in addition to the shorter converging lines, the 10°% of 
lines between first and second selectors between exchanges. 
It will thus be seen how efficiently the automatic systein 
meets the varied needs of a great city, where a residential 
district of a few years ago with few telephones becomes a 
busy business centre requiring. many telephones, like 
Finsbury Circus : or when a slum, like the district between 
Holborn and the Strand, gives place to a great thoroughfare 
like the Kingsway, and thus upsets all calculations of 
capacity in underground mains and necessitates the re- 
opening of streets. In the automatic system a district 
station of suitable capacity would be opened in such 
localities and the necessary local limes concentrated on 
these, and the existing cables of small capacity to the large 

exchange would be utilised as junction wires. 

A small town with an ultimate capacity of 12,000 to 15,000 
lines might be efficiently served by a central of 10,000 lines 
and several district exchanges varying from 100 to 600 or 
800 lines. 

In existing manual svstems somewhat similar automatic 
district stations may be used with advantage as valuable 
adjuncts, either to avoid expensive underground cable work, 
the provision of new manual plant, or expensive additions 
to existing plant of limited capacity, and this phase of 
working deserves more than passing attention. The 
instruments on such an automatic equipment would be of 
any of the well-known patterns without any automatic 
feature whatever. At the district station they would be 
connected to line switches, such as have already been 
described, for outgoing work. At the manual exchanges 
these junction lines would end on the usual line and cut-off 
relay, answering jack, and calling lamp, or on single cord 
equipment like manual incoming junctions. On the removal 
of the receiver to call, the line switch would connect with a 
disengaged junction instantly, and the line lamp would 
glow, and the operator would complete the connection in 
the usual way, the service being absolutely similar to a 
connection in a purely manual exchange. For outgoing calls 
from the manual exchange, an operator would have in 
addition to the ordinary double cord equipment, a switch 
to connect up a dial calling device by which, after making 
the connection, she would call the number required in a 
manner similar to a subscriber calling on a full automatic 
system. All the lines in the district station are multiplied 
on to connector banks to allow of them being called. 
Another method is to multiple the outgoing junctions over 
the manual board and on to a controlling operator's position 
which may be awav from the multiple. This operator would 
have a kev i in each junction to switch in the dial-calling 
device and a lamp to indicate what lines were engaged. A 
manual operator receiving à call for a district. station 
number would momentarilv connect her telephone to a call 
or order wire, and inform the control operator the number 
wanted. That operator would allot a junction to which the 
manual operator would make connection. The controlling 
operator would call by the dial and ring the subscriber 
wanted, and the manual operator would supervise the con- 
nection by the cord lamps in the usual wav. That with- 
drawal of the plugs after the clearing signals were obtained 
will give the signal " junction. disengaged” to the con- 


trolling operator and OR IN restore all apparatus at 
the district exe hange to normal. It will be readily under- 
stood that two district station subscribers can be connected 
together by the circuits already described by the use of two 
junctions, one incoming and one outgoing. 

The manual system is now as near perfection from an 
operating point of view as it can be brought, and increased 
efficiency can only be obtained by refinements due to more 
expert operators and thorough supervision. The principle 
of working 1s that the subscriber should only remove the 
receiver, state his requirements, and replace the receiver on 
the switch-hook, all operating beyond being performed by 
experts. This sounds good and simple, but it depends, 
firstly, on the articulation of the speaker, who may be from 
any county or any country, and, secondly, on the ear and 
understanding of the operator to interpret the words before 
giving effect to them. Again, in a city like London, some- 
thing like 75% of the calls are over junction lines, which 
means that the first operator has to repeat the number 
required to a second operator. In the automatic system the 
responsibility for getting any number, no matter how large, 
is entirely on the caller. If a blunder is made, the caller has 
only himself to blame. He is practically asked to spell out 
his number like a child with picture blocks, and yet some 
experts say he is not to be trusted to do this. Why, one has 
seen a horse do as much! It is also claimed that the sub- 
scribers on an automatic system answer more quickly, as 
there is no operator to blame. For rapidity of service the 
automatic has the advantage unquestionably. As quickly 
as a caller can spell out his. number, so quickly is the con- 
nection built up, for any number on the system, and the 
clearing is instantaneous. The time taken to send in a 
clearing signal on the manual is the time taken on the auto- 
matic to disconnect. The secrecy of the conversations will 
also appeal to many. 

CAPITAL Cost. 


This for the actual exchange equipment in small ex- 
changes is much more with automatic than with manual, 
but as they increase in size they approach nearer until at 
about 10,000 lines they are equal in cost. This is for single 
exchange equipment, but when the telephoning of a great 
city 1s considered, the results may be very different. The 
subject is, however, a very complex one, and would require 
verv careful study of a particular area to determine exact 
costs. This may be noted, however, that whereas the 
manual system increases with an ever-increasing ratio 
owing to the increase of junction lines with their complicated 
circuits, huge multiples, and attendant operators, the cost 
of the automatic system increases much more uniformly. 
The apparatus increases on the percentage basis, formerly 
mentioned, and the junction lines are actually fewer, as 
they carry a greater number of busy-hour calls owing to the 
rapidity of the service. 

Owing to the tendency on the manual systems for junction 
lines to increase abnormally, as great a number of lines as 
possible are accommodated in one exchange, and the 
average length of the subscribers lines is therefure int ‘reased. 
On the automatic system, however, as the working from 
beginning to end is junction working there is not the same 
necessity for large exchanges, and the apparatus can, there- 
fore, he broken up and distributed in groups of moderate 
size as best suits the economical lay-out. of an underground 
cable system. The average length of the subscribers! lines 
will be, therefore, much T 


THE DISCUSSION. 


Mr. J. E. KINGSBURY paid high tribute to the author 
for the manner in which he had prepared his paper on a 
subiect of such timely interest to te lephonists, and. con- 
sidered that some method of describing apparatus should 
be found whereby it was not possible for two people to 
describe the same thing bv exactly opposite names, as had 
been done by the Attorney- General in the case proceeding 
in the Law Courts. Names should be standardised, and 
he suggested that what was now called automatie switching 
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should be termed machine switching. Full automatic 
should be called machine switching and machine calling. 
which would serve to differentiate three different types, 
viz., automatic, semi-automatic and so-called manual. He 
did not think the time had arrived when competitive 
merits of the three systems could be touched upoa. The 
author had shown himself to be in favour of the full auto- 
matic and did not believe that anvthing else could be other 
than transitory. The speaker did not think anybody would 
be justified in saying that the author was wrong ; he could 
only say that the material was not before them which 
would permit the author to put it forward as an accom- 
plished fact based upon statistical information. The extent 
to which reliance could be placed in the automatic system 
was a matter of experience and statistics, and until they 
had that to guide them it was unsound engineering to 
assume that something which had not been sufficiently 
demonstrated could be relied upon. He did not agree to 
the placing of the responsibility of an error on to the 
subscriber, and considered that a telephone system gained 
nothing thereby. 


Mr. F. GILL considered that the function of the private 
branch exchange operator was very important indeed, and 
could hardly be got rid of bv means of anv automatic gear. 
. He assumed that the author's reference to a 109, junction 
line was only illustrative. The author had given that old 
figure, which he had come across so often, of 1s. 9d. per 
1,000 lines, but what he would like tu know was how many 
men were on the pay role; was it one or three men per 
1,000 lines ? He considered that the best method of treating 
the question of the automatic v. the manual system was 
by taking a certain area and studying it thoroughly. One 
could not arrive at a conclusion merely by a discussion of 
costs, etc. 


Mr. A. WHALLEY considered that it was time the business 
man was consulted in the matter, as he was the one whom 
it affected most. It was claimed by the advocates of the 
automatic system that by that means less time waa taken 
up in getting the required number. Whether that was so 
or not he did not know, but he did know that the service 
in this country was very far from being as quick for the 
purposes of the public as it was with identically the same 
apparatus in the City of New York. The whole matter 
was one for the business man and should receive serious 
investigation on behalf of the community. 


Mr. M. S. Conner thought the automatic system was a 
successful one for giving a telephone service; the subscribers 
liked it. The service was quick, and he believed tliat they 
were reduced to considering the question from a financial 
point of view. The cost of maintenance of the automatic 
system was greater than for the manual system. He 
thought it hardly right to say that the cost of maintaining 
subscribers’ instrumenta might be anything from $1 to 
S10 with the manual system, but only 2 cents with the 
automatic. He had seen a good many comparative figures, 
but had never seen any verified by audited balance sheets. 
It was very evident to him that up to the present no auto- 
matic or machine operated system had been devised that 
could give a reliable telephone service at the same cost 
that a corresponding service could be given by a modern 
manual equipment. The question of depreciation also had 
a bearing on the matter. There might be some hope for 
the automatic system if a large proportion of the parts 
required to make up the mechanism could be done away 
with, thereby reducing the maintenance cost. 


Mr. R. Scrusy was sure that the automatic svstem was 
the best. The Keith line switch opened up great possibilities 
and allowed much greater economy in the automatic 
aystem, and the system installed at Chicago showed that 
there was practically no limit to the number of lines which 
could be used on that system. Los Anygeles about eight 
years ago had the finest independent manual exchange in 
the States. The service given was excellent, but now they 
had in its place one of the largest automatic exchanges in 
the world. He considered that the number of automatic 
instruments made at the present did not tend to bring the 
maintenance cost to a minimum, but as the number in- 
creased the maintenance would fall. The automatic tele- 
phone system was largely a manufacturing problem. In 
conclusion, he emphasized the necessity of having a cosmo- 
politan telephone. 
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Mr. W. AITKEN, in a brief reply stated that he had no 
idea, as had been suggested by Mr. Gill, of doing away 
with the operator in branch exchanges. Contrary to Mr. 
Conner, he believed that there was every encouragement 
in the progress made in the manufacture and development 
of the automatic system of late years. There were com- 
paratively few wearing parts in the automatic system, the 
wipers being the only parts which had to be renewed very 
frequently, ee 

The annual report of the Students’ Section for the session 
1910-1911 records that there have been 10 meetings held 
in the Lecture Theatre of the Institution, London, the 
average attendance at which was 52. In addition to these, 
the Manchester Students have held 10 meetings, and the 
Glasgow Students 4 meetings. The opening address was 
delivered by Mr. C. H. Wordingham on “ The Training of 
an Engineer." The following papers have been read and 
discussed, and are filed for reference in the Library of the 
Institution :— Tramway Brakes and Brake-gear, bv Mr. J. 
C. Rennie; Telephones, by Mr. H. Clark ; Progress in Arc- 
lamps, by Mr. J. F. Shipley; Wireless Telegraphy, with 
Special Reference to Short-spark Methods, by Mr. P. R. 
Coursey ; Design and Construction of Dry-core Lead- 
covered Telephone Cables, by Mr. H. C. May; Exhaust 
Steam Turbines, by Messrs. R. C. Plowman and E. F. 
Hetherington ; The Present Position of Electric Traction 
on Main Lines in Europe, by Mr. J. B. Sparks ; Single-phase 
Commutator Motors, especially the Latour Winter Kichberg 
Motor, by Messrs. G. W. P. Page and G. J. Scott. 

The seventh annual dinner was held at the Trocadero 
Restaurant on Saturday, February 18, and was very 
successful, the attendance being 69. 

Considerable correspondence has taken place between the 
Students’ Committee and the local branches of the Students’ 
Section at Manchester and Glasgow, the subject being the 
necessity for some alteration in the constitution of the 
Students’ Section, especially in the relation between the 
Students’ Committee, which sits in London, and the Local 
Student Committees which sit in Manchester and Glasgow. 
Correspondence on this subject has also taken place between 
the Local Students' Committees and the Secretary of the 
Institution. The whole subject of the constitution of the 
Students' Section is now under the consideration of the 
Council. 

An amendment to Rule 2 was brought forward by the 
committee at the meeting of April 12, and was desee and 
has been approved by the Council. Rule 2 now reads as 
follows :—'' The business of the students shall be managed 
by a committee, to be elected by ballot at the annual general 
meeting, and consisting in part of Collegiate Students 
and in part of extra-Collegiate Students. Each of the 
Colleges enumerated in Schedule I. shall be entitled to one 
representative on the committee, provided at least nine 
students of the Institution are studving at such College ; 
and no College shall be entitled to more than one repre- 
sentative. The extra-Collegiate Students shall be entitled 
to nine representatives on the committee of whom three at 
least shall have been students of the Institution for three 
years or more." 

In presenting their report, the committee places on record. 
its appreciation of the comfort and advantages afforded by 
the new premises. The committee feels that the improve- 
ment in the interest shown in the Students’ Section is in no 
small measure due to these advantages. and expresses the 
hope that the improvement will continue. The committee 
once again urges upon the Council the necessity for printed 
abstracts of the papers, and feels confident that the small 
additional expenditure will be justified by the results. 


At the annual general meeting of the Yorkshire Local 
Section of the Institution of Electrical Engineers, the 
following gentlemen were elected for the ensuing session :— 
Chairman: Mr. T. Harding Churton (second year of 
office); Vice-Chairmen : Wilson Hartnell (second year of 
office) and Walter Emmott ; Hon. Secretary : H. Dickin- 
son; new members of the Committee : Messrs. G. D. A. 
Parr, H. Visger, W. N. Y. King, and E. S. Rayner. At 
the meeting sympathetic reference was made by the Chair- 
man to the death of Sir Nathan Bodington, Vice-Chancellor 
of the Leeds University, and a vote of condolence passed 
to Lady Bodington in hér bereavement. 
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— he Colliery Exhibition at Manchester. 


In view of the changes and restrictions under contempla- 
tion in connection with the new Mines Bill and the revised 
regulations with regard to the use of electricity, the Colliery 
and General Mining Exhibition, which has been organized 
by the * Engineering Review " at Manchester, comprises 
a very comprehensive display of various important appli- 
ances, electrical and mechanical, for use in general mining 
and, in particular, in the working of collieries. Among 
the principal exhibitors are the Harland Engineering Com- 
pany, Messrs. Matthews & Yates, Ltd., Messrs. Musgrave 
& Company, Ltd., Messrs. Mather & Platt, Ltd., Messrs. 
W. H. Bailey & Company, Ltd., the Pittler Universal 
Rotary Machine Company, Ltd., the Falcon Iron Works, 
Messrs. Ackrovd & Best, Ltd., the Jandus Arc Lamp Com- 
pany, the Westinghouse Company, the Lea Recorder 
Company, and Messrs. Witting Bros., Ltd. 


| 
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with screen tipplers, many plants having already been 
fitted with very satisfactory results. 

The service which such a plant renders is without question 
very great, as by its means the coal dust arising from the 
screening is prevented from being drawn down the main 
shaft by the ventilating fans, thereby reducing the risk 
of explosion in addition to creating better conditions for 
the workmen engaged on the screens and tipplers. 

In addition to the advantages referred to, the plant also 
immediately begins to be a source of profit, as the dust 
collected has considerable commercial value and should 
find a ready sale amongst ironfounders, ete. It will, there- 
fore, be seen that the initial cost of the installation cannot 
really be considered as an expense. 

The ** Cyclone " dust collecting plant can be applied to 
any other class of industry where dust is made, such as 


Stand No. 51, where Messrs. Matthews & Yates, Ltd.. | grinding, polishing wood-working machinery, and hundreds 


‘“CYCLONE’’ COAL DUST COLLECTING PLANT FROM SCREENS AND TIPPLERS. 


of Cyclone Works, Swinton, Manchester, are showing their 
well-known Cyclone ventilating specialities, is of an ex- 
ceedingly interesting nature. A working model of a coal 
dust collecting plant is to be seen, and for the benefit of 
our readers who are not fully acquainted with the working 
of the plant we give a short description. 

The main features of the apparatus are the ** Cyclone” fan 
and separator. which, as will be seen, are connected by tubes. 


THE ''CYCDONE ' ELECTRIC BLOWER AND EXHAUSTER. 

The former, which is driven by one of the firm's motors, 
draws the dust into itself and then delivers it into the latter, 
which by centrifugal action allows the air to escape at the 
top and the dust to drop into the receiver underneath. 
This small plant demonstrates the principle on which the 
firm instal their “ Cyclone A collecting plant in connection 


of plants have been installed with satisfactorv results. If 
any of our readers have a problem to solve of this kind, 
Messrs. Matthews & Yates, Ltd., will be pleased to 
place their experience at their disposal. 

Messrs. Matthews & Yates, Ltd., are also showing their 
"Cyclone" autogenous welding plant, which welds all 


A BATTERY OF ‘í CYCLONE” SEPARATORS. 


kinds of metals with surprising ease and at very low cost. 
Also in connection with the plant is a cutting arrangement 
which cuts metal 6 in. to 8 in. thick at an astonishing speed. 

The plant consists of an acetylene generator which is 
absolutely safe in operation, requires no holder for the gas 
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venerated, as it generates as quickly as can possibly be 
required, and stops instantly on turning a tap. For addi- 
tional safety, it is provided with a hydrostatic valve, which 
prevents any lighting back. The other essential parts are 
the automatic regulator for the Oxv generator and the 
blow-pipe, which is the welding instrument. The great 
variety of uses to which the plant can be put, and the 
results obtainable, are really surprising. We are con- 
vinced it should find a ready sale. It is quite portable and 
occupies very little room. 


| 


In addition to the foregoing, the firm are showing their | 
world-famed '' Cyclone " fans, both open propeller and | larly suitable for mines. A fairly large number of members 
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All parts are interchangeable and standardised, and can 
be had in sizes from 3-16ths in. b.h.p. upwards. 

Ilustrated details of other interesting and important 
exhibits will be given in next week's issue. 

In view of the annual meeting of the National Associa- 
tion of Collierv Managers, which was held during the run 
of the Exhibition, the British Westinghouse Electric and 
Manufacturing Company, Ltd., extended to the members 
of this Association a cordial invitation to pay a visit to 
their works and inspect some of their apparatus particu- 


LA . 


THE ' CYCLONE '" OXY-ACETYLENE WELDING PLANT. 


centrifugal types, which can be fitted with electric motors, 
continuous or alternating current, pulley for belt driving, 
or direct coupled to steam engine. 

The special feature of the “ Cyclone " blade is its sim- 
plicity, which, being of the open type, does not obstrüct 
natural ventilation when the fan is at rest. It also takes 
very little power to drive, although the output is equal to 


THE ‘‘ CYCLONE ” ELECTRIC FAN (OPKN PROPELLER). 


any other make. The firm's new motor is also to be seen 
at work on the stand, and we think is bound to attract 
considerable attention. It is soundly constructed and built 
for hard work, and is very compact. 
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avalled themselves of this offer, and made a tour of the 
shops under the guidance of several Westinghouse engineers. 
À special exhibition of mining switchgear had been arranged, 
including a complete line of 750, 3,300 and 6,600 volt 
mining switch pillars, also examples of Type “S” gate 
end switch boxes specially designed for use in shallow 
headings; oil switches, circuit breakers, auto-starters, 
liquid starters, controllers, rheostats, etc. A large variety 
of switchboards of all types was going through the shops, 
and full access to all the details of manufacture was freelv 
given. There were also on view steam turbines, condensers 
with Leblanc air pumps, turbo-blowers, R. T. Moore 
turbine-driven high lift pump for 400 g.p.m. against 827 ft. 
running at 3,000 r.p.m., large and small gas engines, motors, 
generators and other apparatus, including two-speed 
motors 1°80 h.p. 400 volt D.C. driving a Worthington 
hydraulic pump 250 galls. per minute, 800 lbs. per sq. in. 
for London and North-Western London-road Station. The 
visitors were afterwards entertained to tea by the company. 


In this connection we may appropriately call attention 
to the fact that the Publishing Department of the Westing- 
house Companies has recently issued a handsome illustrated 
booklet under the title of “ Electricity in Mines," which 
contains the complete report of the Departmental Com- 
mittee on the Use of Electricity in Mines, together with 
the proposed new special rules. There is also a full list 
of the Westinghouse switchgear for use in mines in con- 
forming with the Home Office regulations, together with 
a large amount of other extremelv valuable information. 
A copy of this pamphlet will be sent by the Westinghouse 
Company to readers of the ELECTRICAL ENGINEER on 
receipt of business card. 
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and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL 
ME 


! RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

QUESTIONS.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be gent in at any time. 

ANSWERS.—A fee of 10s. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. 


QUESTIONS. 

Question No. 1251.—How may the internal resistance of 
an accumulator be determined ? Is it possible to 
calculate the measure of the true internal resistance 
of an accumulator from the change in the reading of 
& voltmeter connected across the terminals of a cell 
as the current is reversed from discharge to charging 
the cell? Explain how cadmium rods are used to 
determine the actual conditions of the positive and 
negative plates of an accumulator.—'' E. E." 

Question No. 1252.—In the case of a 120 kw. 230 volt 6-pole 
compound wound c. c. generator, is there any appara- 
tus which could be used to keep the speed constant, 
all through the day, in spite of a load varying from 
half to full, also in spite of the heating up of the 
windings, whether the machine be connected up as 
& shunt motor only, or a compound with the latter 
assisting the shunt, the latter preferable ?— 
“ SPARKLE.” : 

Question No. 1253.—A (steam driven) three-phase delta 
alternator 100 b.h.p. 250 volts 40 cycles is overloaded 
100% at certain times of the day for periods of about 
half an hour. There are four three-core paper insulated 
distributing feeders; two are 19/148 which have a 
constant load of 30 h.p. each, the other two are 19/12s, 
which have a constant load of 20 h.p. each plus the 
overload mentioned, viz., 50 h.p. each. The whole 
plant is a motor load. It is proposed to use the Corpora- 
tion current on the two feeders 19/12s and also on 
the whole plant at week-ends and breakdowns. The 
plant is at work very often six months without a 
stop, unless there is a breakdown: then we use the 
small steam engines which are fixed near every motor. 
It is very essential that the plant be kept working. 
What is the best arrangement, showing instruments 
and wiring of switchboards, etc. The Corporation 
three-phase mains is 6,000 volts, with a frequency of 
50 ?— V. I. R” 


ANSWERS. 
Oil Immersed Resistances. 


give herewith a further reply to Question No. 1250.— 
Give formule and data with reference to oil-immersed 
resistances, stating increased capacity due to immer- 
sion, and also their behaviour under alternating and 
under direct currents.—" D. C. O.” 

Further reply to Question No. 1250 (awarded 10s.).—The 
design of resistances for continuous running under heavy 
currents has resolved itself practically into a system of 
experiments to determine the possibilities of each of a 
series of standard constructions. The general principles 
underlying a trial design may be briefly sketched as follows. 
For details of the resistances of various sizes of wires of 
the many alloys on the market it were best to refer the 
querist to the tables published by the makers. It should 
be noted, however, that galvanised iron wire and strip has 
found universal favour save where 


W 


fa) 


(1) the high temperature coefficient of iron is in- 
admissible ; 

(2) or the size of the iron wires becomes inconveniently 
small. 

This is because the radiating power is the same for all 
wires of the same size, and one is more usually concerned 
with getting radiating surface, than increasing the re- 
sistance in a given length. The largest wire which can 
be coiled conveniently is a No. 8 S. W.G., and the smallest 
which will stand in unsupported coils is a No. 22 S.W.G. 

A table of dimensions of coiled wires, taken from the 
publications of the Concordia Elect Wire Company, is 
given below. 

DETAILS FOR SPIRAL COILS FOR RESISTANCES. 


Ft. per 1 in. Max. Length 
Diam. of of Times of 

S.W.G.  Mandril. Closed Coil. Coil Extended Ex'td.Coil 
8 l in. 1:63 1i -15 in. 
10 l in. 2:03 14 15 in. 
12 j in. 2-19 15 in. 
14 1 in. 2:44 21 12 in. 
16 * 3 in. 3:04 24 12 in. 
18 5 in. 39:4 3 9 in. 
20 j in. 3-65 4 9 in. 
22 in 4:66 4 9 in. 


Where larger sizes than No. 8 are necessary, two or more 
coils should be placed in series, and instead of very small 
sizes, high resistance alloys may be used. Drawn steel 
wires are liable to contain brittle points which prevent 
the wire being wound into coils, and to guard against this, 
and against fracture due to great vibration, zigzag grids 
are often used in special cases. Heavy current resistances 
can be cheaply made (vide Scott, Elect. Rev., July 15, 
1898 et seq.) from galvanised iron rabbit netting, stretched 
over insulated iron rods. A piece, 1 in. mesh, 12 in. wide, 
No. 20 B.W.G., has a resistance of -005 ohm per yard, 
and will carry 100 amperes. 

The size of wire to carry a given current can be calcu- 
lated from a very simple formula. The heat which can be 
dissipated per yard is the same for all wires of the same 
size. If R is the resistance of the wire /100 yards; if C 
is the current carried. 

The heat production /100 yards will be C?R. The 
area of the wire will be 3,600 rd sq. in. where d is the 
diameter in inches. 

The heat dissipation will therefore be Kx 3,600 «d where 
K is a factor depending on the surface and the temperature. 
The production and dissipation will be the same when the 
wire reaches a steady temperature. 


Then C will equal N 4/3. 


For a temperature rise of 200° F., N = 122-5, and for 
other temperature rises, say T, N must be replaced by 


TM. It is allowable to assume that K is the same 
for all wires. AEN 

The following comparative table, calculated from material 
supplied by the makers is useful : 


Amps. No. 
Resist at — 14 S.W.G. 

Metal. 60° F. at260?F. Temp. Coeff. 
Copper .. - l 43 ‘24% per 1° F. 
Iron galvanised .. 75 16 200 "dn 
Eureka .. a 28 10 00% x. 
Beacon .. T 51 7 A VEU 


So much for open resistances ; enclosed resistances have 
a relatively small radiating surface, and the design is 
determined by the size of the case. This can be estimated 
by allowing from } to 1 sq. in. of cooling surface for each 
watt to be dissipated, for temperature rises of 200° F. or 
100? F. respectively. Gills, ribs or corrugations can, of 
course, be used to increase the surface, and if a box so 
designed be fairly well filled with wire the temperature rise 
will not be excessive in any part. 
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It will readily be seen that the ultimate capacity of an 
enclosed resistance is limited by the radiation from the 
case, and that cases where the conduction between the coil 
and the case is insufficient to supply the case with all the 
heat it will radiate will be few and far between. Such cases 
will be those of deeply corrugated cases, and of high 
resistances of low current values. In this case, the use of 
oil in the case can be relied on to transmit twice as much 
heat to the outside as air. : 

The resistance problem must not be confused with the 
transformer problem, where heat is generated in the in- 
terior of masses of material that has a relatively small 
area compared with the area of the case. 

It is when the service is very intermittent, such as the 
starting of motors, etc., that the use of oil is a help. It 
will readily be understood that before the temperature of 
the wires can reach any assigned limit, the whole mass of 
the oil must be raised to this temperature. The design then 
resolves itself into the obtaining of a case which, radiating 
continuously, will disperse the heat generated during each 
successive use. Having decided this size, it is necessary 
that the oil, acting as a thermal storage, will take up the 
heat without undue rise in temperature. Thus, suppose 
we work on an assumed final temperature rise of the case 
of 100° F., and a maximum temperature rise of 200° F., 
we have 100° F. through which to raise the oil. 

The following line of oil immersed starters, taken from 
the designs of a large manufacturing firm, will indicate 
the increased capacity obtained with the use of oil: 

H.P. or MOTOR STARTED ON FuLL Loap. 


No oil. Every 5 mins. Everv 2 hours. Gals. of oil. 
4 0 15 
74 15 30 3 
15 35 50 74 
30 70 100 14 


The price of the oil-immersed starters is about 25°, over 
that of the enclosed type, owing to the increased sizes of 
the contacts, and of the weight of the case. This increase 
includes the price of the oil. The immersion in oil has no 
effect on the behaviour of a resistance, save in its capacity, 
whether it be used on direct or alternating current. The 
increase in capacity due to immersion, though relatively 
considerable, is actually so small as to be negligible. This 
is not the case where the current. passes through the liquid, 
as these controllers have a considerable pseudo “ capacity," 
for chemical reasons. 

Summarising, one may briefly say that, if increased 
capacity is the onlv object, oil immersion is not worth while 
for continuous running, while for intermittent work, the 
increased capacity depends on the service and upon the 
amount of oil supplied.—J. F. Forrest, B.Sc. 


Correspondence. 


All communi intended for the Editor should be addressed 


*« Tums EDITOR, 149, Fleet Street, London, E.C.” Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than reni d afternoon to be included tn 
yon andere ibis for, nor does he necessarily endorse 
correspondents. 
TELEPHONE REFORM. 
To the Editor of the ELECTRICAL ENGINEER. | 

Sir,—The Postmaster-General, in speaking in Committee 
of Supply on the Post Office vote in the House of Commons 
on Thursday last, had the opportunity of retrieving to a 
material extent the ground which he has lately lost in con- 
nection with the criticisms which have been made on the 
administration of the telegraph and telephone departments, 
for which, in conjunction with the Post Office, a vote of 
£21,082,445 was asked for. He failed to make good his case. 
He gave no satisfaction to those who, like Mr. Charles 
Bright, have been pleading so strongly for cheaper cables, 
and have shown how this great ideal can be realised ; and 
he gave still less satisfaction to those who desire to see our 
telephone service placed on a proper basis. These latter ask 
for a promise of rational and logical reform ; he offers them 
farmers telephones, on a co-operative basis of five farmers 
to a party-line, for £15 per annum. 

What is the net value of this offer? The Postmaster- 
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opinions ad 
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General says he hopes t^ose who are interested in the 
development of agricultural co-operation will do what they 
can to co-operate with the Post Office in obtaining the 
advantage of“ this cheap rate of telephonic communication" 
because it would do much to facilitate the transaction of 
business by farmers, would greatly ease the creation and 
working of Agricultural Co-operative Societies, and would 
lessen the isolation of country life ; and he makes a great 

int of the service being an unlimited one. But the farmer 
18 not in the same category as a business man who needs to 
be in constant and quick communication with his clients 
and customers. He has his fields and his stock to look after, 
and the numerous operations of husbandry to superintend. 
To hear the Postmaster-General talk about the advantages 
of an unlimited service to the agriculturist, one would think 
that he had in his mind such hourly variations in crops and 
stock as those which occur in stocks and shares. Let me, 
as one who knows something of the conditions of agri- 
cultural districts, assure the Postmaster-General that though 
turnips may (at a certain season of the year) show '' an 
upward tendency," they do not spurt as some securities do. 
The telephone would be useful enough to the farmer for, 
perhaps, six months of the year, and he might conceivably 
need to use it twice or perhaps on occasion three times a 
week in that period. This would mean, say, sixty calls per 
annum—for which he would be required to pay sixty 
shillings: a costly luxury on which your careful husband- 
man would look very shyly. 

Instead of worrying about farmers telephones, why does 
not the Postmaster-General, if he is in earnest on the subject 
of telephone reform, turn his attention to the rates charged 
to small users, and other anomalies of the present system ? 
I express no further opinion for the moment with regard to 
the proposed Telephone Authority, for though I frankly 
admit that Mr. Herbert Laws Webb in your issue of May 12 
(page 519) has met very fully most of the points raised in 
my letter printed in the number for April 28, I am not yet 
quite satisfied that such an authority will be able to do all 
that is promised in its name ; and in particular with regard 
to the small user. It is my experience that in most matters 
the small user of anything goes to the wall. He certainly 
has done so in the case of the telephone service. I have 
maintained in the press and in public for years past that if 
it is fair—I do not assert that it is either fair or unfair—but 
if it is fair to charge the large user £17 a year for unlimitcd 
service, it is very unfair to charge the small uscr £6 10s. a 
year for a maximum of 360 calls, with an additional penny 
a call in the County of London and twopence a call in the 
metropolitan area outside the county, when that maximum 
has been reached. 

In public utterances on this subject I have shown that 
the majority of message-rate subscribers in the County of 
London rarely reach the maximum, and that at least 60 
per cent. of these subscribers are paying at the rate of 
sixpence per call, as compared with about a halfpenny per 
call paid by the large user. I contend that the charge of £5 
per annum for connecting to the Exchange, hire of instru- 
ment, etc., should be swept away, and the compulsory 
payment of £1 10s.-per annum for 360 penny calls (whether 
used or not) should also be abolished, and that there should 
be instituted in their place a flat rate of twopence per call— 
the call-office rate—with a minimum payment of £3, equiva- 
lent to 360 calls per annum, throughout the whole of the Metro- 
politan Police District, with a further charge of a penny per 
call after the maximum of 360 calls has been reach 

I lay stress upon the extension of the London telephone 
area because the differential rates charged in the County of 
London and the districts which adjoin that arbitrary 
boundary line constitute an anomaly which is logically 
indefensible, as well as inconvenient, and unnecessary. 
Inside the County of London the annual charge for the small 
user is £5 plus £1 10s. in advance for calls. Outside the 
boundary line it is £4 plus £1 10s. in advance for calls ; but 
though the subscriber outside the boundary line is paying 
£1 a year less for being connected with the Exchange, his 
calls across the boundary line cost 2d. each and if he makes 
360 such calls (the maximum under the £6 10s. charge) his 
telephone will cost him £7 a year, while if he wishes to keep 
within the amount he has paid in advance, he can only make 
180 calls per annum instead of 360. 


London, E.C. Yours, eté., 


May 20. W H. M. 
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Alternating Current 
Calculations. 


Section I.—Harmonic Quantities. 


ExAMPLE I.—Plot the curve corresponding to the equation 
y = 25 sin. (2r ft. + =) given that f = 50 periods per 


second. What is the value of y when t = 0-01 second ? 

The general form of the equation for a sinusoidal quan- 
tity is y = Y sin. (a z + b), in which Y is the maximum 
value of the periodic quantity, and y is the instantaneous 
value at a given instant. The quantity (az + b) denotes 
the angle in radians corresponding to the interval of time 
which has elapsed since y = O, at the beginning of the 
period ; z denotes this interval of time, when b = 0 and a 
denotes 27/. In some cases y = O when t is not zero, and 
this fact is indicated by introducing a quantity b, expressed 
in radians, as a measure of the angle corresponding to the 
time which elapses between the instants when y = O and 
when ¢ = 0; this angle is termed the angle of epoch, and b 
in (az + b) denotes the angle of epoch. 

When the numerical values of Y, a and b are known, the 
values of y corresponding to different instants of time z 
or t are readily obtained by taking the product of (a z + b) 
and 57-3 for successive values of z, since one radian = 57-3". 
For the purpose of plotting the corresponding curve or 
wave diagram it 1s an advantage to determine the values 
of y corresponding to angles of 10°, 20°, 30°, etc. Now, 
- since the periodic time, T, for the example under considera- 
tion is 4, or 0-02 dde a Jue of t for 10° is 

10 

360 * 50 " 1800 second, 

consequently ¢ = sh, sec. for 20°, t = ado sec. for 30°, 
and so on. Thus, in the example given when ¢ is igbo sec., 
we have 


y — 25 sin. [ (100 x x matri) 573 | 
25 sin [ ew x 572] 


25 sin. jg ^ 91416 x 57:3] 


= 25 sin. 40° = 25 x 0-6428 
= 16-07 
It is, however, not necessary to calculate the successive 
values of the ordinates of the curve in order to be able to 
plot it; when sufficient data has been given or obtained, 
it is more direct to apply the principles of projection and 
of the clock diagram, as indicated in Fig. 1. Since the 
amplitude or maximum value, Y, of the curve is 25, this 


ll 


value is taken to a convenient scale as the radius of the ` 


circle of the clock diagram, and the value of y for the 
instant wheii ¢ = O is obtained by introducing the rotating 


radius O Ro, such that the angle R O Ro is or 30*, and the | 


corresponding value of y is given by the projection O ro, 
of O Ro upon the vertical diameter O Y. Numerically 
this is given by 


Yo = 25 sin. 7 = 25 sin. 30° 
= 1255 . 
When £ = abo second, the position of the rotating 


radius is O Ryo, i.e., the angle Ro O Rio = 10°, and the pro- 
jection, Orio, of O Rio upon the vertical diameter gives 
yio = 16:07, as above. ei 

The maximum ordinate of the curve occurs when (a z + b) 
corresponds to an angle of 90?, and in the diagram is given 
by O Y. The construction for obtaining the magnitudes 
of the ordinates of the curves for successive instants of time 
corresponding to angles increasing by 20? is clearly shown 
in Fig. 1. 

To obtain the value of y when t = 0-01, we have 

y! = 95 sin. [007 x 0-01) +6] x 57-3) 

) 
= 25 sin. (4r x 57-3) = 25 sin. (3 x 32 x 57-3) 


= 25 sin. 210° = 25 sin. (180° + 30°) = —25 sin. 30° 
= —95 x 05 =—125 
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This instantaneous value is indicated by the ordinate 
p pı in Fig. 1. 
EXAMPLE 2.— The equation for a certain alternating current 
is expressed as 
I, = 25 sin. (19& + 0:5) 
determine (1) the value of the current at the instants when 
t = O and = 0:02 second, (2) the frequency and (3) the 
periodic time of the current. 
Case (1) When t = 0 
I, = 25 sin. (0-5) = 25 sm. (05 x 57.3) 
= 25 sin. 28°-65 
= 25 x 04795 = 11-9875 amperes 
When: = 0-02 second 


I, = 95 sin. [uss x002) +05] x 57:3} 


25 sin. į (4:46 x 57:3)} 
25 sin. (255-558) 
25 sin. (180° + 75°-6) 
— 25 sin. 75°-6 = — 25 x 0-9685 
— 24-2125 amperes 
The current at this instant is 24-2125 amperes and is 
negative. 


Case (2) Since2 m ft = 198 


ll 


Hou dw» d 


j = 198 198 x7 
2w 2x22 
= T = 31-5 cycles per second 
1 
Case (3) Since f = 31:5 = F 
the periodic time T = der 0-0307 second 


pá 


v *9 2a). tt .- 


Fic. 1. 


EXAMPLE 3.—The frequency of an alternating sinusoidal 
current is DO periods per second, and its maximum value ts 
10 amperes. Determine (1) the instantaneous value of the 
current 35 second after it was zero, and (2) after what interval 
of time the instantaneous value will be 8 amperes. 

First case—1, = 10 sin. ot, 


13 
= 10 sin. (2 © f tı) = 10 sin. [ 100 7 X S00 x573] 


= 10 sin. 124°-15 = 10 sin. (180?—55? 45) 
= 10 sin. 55?-45 = 10 x 0:8266 
= 8-266 amperes. 
Second case—Ig = 8 = 10 sin. we = 10 sin. 6 
= 10 sin. (100 v t x 57-3) 
= 10 sin. (18000 t5) 


; 8 
.'.sin. 0 = 10 = 98 


and 0 = 53° i (from table of sines) 
2 
. ` . 1800012 = 53 15 


to = 0:003 second (approx.) 
Notes.—The effective, virtual or R.M.S. (root-mean-square 
value) of an alternating sinusoidal current or pressure is 
given by 


1 
= UN ce E, = 0-707 Ens 
E V3 
1 
and I = / 2 Tos: = 0-707 Lax 


whilst the arithmetical average or mean value of an alternat- 
ing sinusoidal current or pressure is given by 


THE ELECTRICAL 


581 


E os = E M = 0:631 | oat: 
T 


éd 


Tirsa €— Lois = 0637 less: 
mT 


The effective or virtual value is the integrated value 
of an alternating current or pressure, and is the magnitude 
indicated by an ammeter or voltmeter. 

» EXAMPLE 4.—.4 cable, designed for a 2,000-volt continuous 
current circuit, has to be used on an alternating current circuit. 
What is the highest alternating current. pressure for which 
wu is suitable ? 

A little consideration will prove that the standard of 
the insulation of cable employed in alternating current 
work should correspond to the paz mum value of the pres- 
sure, consequently the maximum value of the alternating 
pressure for which the cable is suitable is 2,000 volts. But 
the virtual value is 


l 
SQ X 2000 = 0-707 x 2000 


V 
1414 volts. 


EXAMPLE 5.—.4 non-inductive circuit of 15 ohms resistance 
has a sinusoidal alternating pressure applied to it, the maz- 
mum value of which is 1,060-5 volts. What power in watts is 
dissipated by heating ? 

The heating effect. of an alternating current is a measure 
of the effective value of the current, and the power dis- 
sipated by heating is given by the product of the square 
of the virtual value of the current into the resistance of 
the cable. The virtual value of the impressed pressure is 


E = 0-707 x 1060-5 = — x 1060-5 


= 750 volts (approx.) 
and the virtual value of the current is given by 
; E x 1060-5 ` 
I effective pressure — 4/2 
^ resistance g 15 


my " 
my = 50 amperes 
15 ^ I 


and the power dissipated by heating is given by 
P-I*R 


2 


1 
( y x 10605 Y cis 
15 
} x 1060-5 
15 
37488-675 watts. 


(To Le continu d.) 


PHYSICAL SOCIETY OF LONDON. 


The Magnetisation Curves of Iron. 


At the last meeting of the Physical Society, Professor 
H. L. Callendar, F.R.S., president, in the chair, a paper 
on ‘ The Method of Constant Rate of Change of Flux as 
a Standard for determining Magnetisation Curves of Iron,” 
by J. T. Morris and T. H. Langford, was read by Pro- 
fessor J. T. Morris. 

The research described was instituted with the object 
of finding what differences there were between the mag- 
netisation curves for a given sample of iron when deter- 
mined (1) by the older methods in which the flux is changed 
suddenly, (2) by a method in which it is changed ex- 
ceedingly slowly and at a uniform rate. 

The methods experimentally examined were :— 

l. Method of constant rate of change of flux. 

2. ‘Slow cyclic" hysteresis loops by method 1. 

3. “ Step by step " magnetisation curve. 

4. “Step by step ” hysteresis loops. 

5. Method of reversals. 

6. Alternating current magnetisation curve. 

Details are given of the theory and practical working 
of method 1, In this method the magnetising current is 


[4 
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continuously increased through a primary winding by a 
specially designed resistance at such a varving tate as to 
maintain a constant voltage generated in. a secondary 
winding. A certain amount of skill is required in operating 
the resistance, but an average experimenter may easily 
acquire this with a little practice. The complete change 
of the current occupied times varying from one up to some 
five minutes. 

Tables are given of the magnetisation curve determined 
bv the six different methods at a number of values from 
H 0:3 up to 700, and of the permeability from B 500 up 
to 17,000. 

At low values of the magnetising force the uniformly 
varying flux method gives results of some 200 lines per 
square centimetre in excess of the older methods. 

As regards the time required for determinations by the 
various methods experimentally examined, — ballistic 
methods are undoubtedly the most tedious. The alter- 
nating current method (method 6) has considerable advan- 
tages in this respect, a full set of readings of magnetising 
current and induced voltage occupying a very short time. 
When, however, it is necessary to take oscillogramis at 
various points in order to plot curves of form factors, the 
time required is enormously increased, The method of 
uniformly varving flux (method 1) is peculiarly adapted 
for use where time is a consideration, and at the same tune 
a high degree of accuracy is desired. A complete mag- 
netisation curve may be taken in a very few minutes, and 
tlie mean of many such curves obtained in, say, one hour, 
the iron being demagnetised between each test. 

The method of “ uniformly varying flux " appears to 
possess advantages, both scientific and practical, over the 
older methods in use for the testing of ring samples of 
magnetic materials. It avoids difficulties due to eddy 
currents and magnetic viscosity, which effects are them- 
selves due primarily to rapid or irregular changes of flux. 
Besides rapidity of experiment, it also has the advantage 
of accuracy of repetition under standard or predetermined 
conditions of magnetic change. 

Discussion. 

Mr. A. CAMPBELL remarked that it was rather difheult 
to sav whether it was tests made with a slowly varying 
flux that were required in practice. He thought tests made 
with evclical changes were more useful. The differences in 
the results given bv the two methods were important. He 
pointed out that the method could be used for the deter- 
mination of the ohm bv substituting a known mutual 
induction for the iron under test. 

Dr. A. ResskELL pointed out that the value of H was 
different at the inner and outer radii of the iron ring used 
by the authors. 

Prof. C. H. Lers drew attention to the extraordinary 
simplicity of the reluctivity curves. It looked as if 1/p 
were a linear function of H. 

The PREsipENT remarked that by superposing on the 
constant magnetising field an alternating field which was 
gradually reduced to nothing, much larger values of the 
apparent permeability were obtained. For weak fields it 
was over 100,000. This effect was due to the residual 
magnetism left bv the alternating field. 

Prof. J. T. Morris, in reply, stated that they had not 
tried their method at widely different speeds. In reply 
to Dr. Russell. he stated that the same iron ring was 
tested by the different methods. Replying to Mr. Campbell, 
he had thought of the present method as a means of 
measuring a mutual induction. 

The PRESIDENT gave a demonstration of the action of 
the electrice thermo-regulator designed. by him for ex- 
periments by the continuous electric method on the specific 
heat of water in 1897. and described in the ** Phil. Trans. " 
A.. 1902. The expansion of liquid in a bulb causes a thread 
of mercury to make contact with a platinum wire actuating 
arclay which puts a 16 c.p. lamp in series with a 32 e.p. 
lamp in a regulator tank. If the wire is fixed, hunting 
occurs, owing to the mercury sticking to the wire and to 
lag of the regulator bulb. This is prevented. either by 
causing the wire to move up and down continually through 
a distance of about 1 mm. with a period of 5 to 10 seconds, 
or bv fixing the lamp bulb close to the regulator bulb. The 
hunting was demonstrated by means of a platinum ther- 
mometer reading to 0-001" C. Other details of construction 
were also explained. 
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The Electrical Industry in Great Britain. 


Inquiry into its Condition and Prospects. 


FIRST ARTICLE TO BE PUBLISHED ON JUNE 2. 


As copies of this week's issue of the ELECTRICAL ENGINEER , (9) Should there be such an amendment in the income tax 
will be despatched to a very large number of specially selected | Acts as would bring within their scope Continental 
| 


har l f ing i i try through 
addresses throughout Great, Britain, we reprint [rom last week's muc t working in this country throug 


number the substance of the article explaining the scope | of this | (10) Should an import duty be levied on electrical imports 


important enquiry. from foreign countries ? 
(11) Are the criticisms on British methods of doing business 
The announcement made some weeks ago that the | abroad, which are from time to time put forward 
ELECTRICAL ENGINEER had undertaken an inquiry into | by British Consuls, in your opinion justified ? 


the Condition and Prospects of the Electrical Industry in | 12) Are there any special improvements in our methods 
Great Britain, with a view to the elucidation of the many | of doing business abroad wbich you would desire 


complicated influences at present in operation, has aroused to see more generaly adopted, such as printing 
an enormous measure of interest in every section of the | catalogues apd price lists in the language of the 
industry. The correspondence on the subject has now country in which it is desired to do business, the 
grown to such dimensions that it is becoming a very adoption of their systems of prices, weights and 
difficult task to reply individually to the communications measures, and conformity with their customs in 
which have reached us with regard to the scope of the regard to credit, delivery, etc. ? | 


investigation and the special points upon which it is | ers 
proposed to touch. We take this opportunity, therefore, of (13) P ades by c e Du e 


indicating the principal lines of the inquiry, together s 

with a brief Teen some of the ESE os, which : e p d pd British ie RUP because 

have seemed to us to make such an investigation desirable. ` i ft all i Psi d f d er io ee to se e they want 
In the first place it should be recorded that the main heads | bi p "T "à OF WAAL the foreign merc S Mera to 

of the inquiry werc entrusted to well known independent Tu R 8 À 'ere, in your view, any truth in these 

writers who have no interest of any kind to serve except i-o A u 

that of getting at facts which it is hoped will prove of | (14) Are you in favour of a co-operative organisation for 


exceptional value and interest to all concerned in every Publicity Campaigns on a large scale ? 
phase of the industry. The bases ofthe preliminary inquiry | Many hundreds of copies of this schedule of inquiries 
were, among others, have been sent out, and others are still in process of despatch. 


In the course of another week or ten days it is hoped that 
either through the medium of these schedules or by means 
of this article, practically every firm, individual and 


(a) The statements made by the chairman of various 
electrical manufacturing and engineering companies ; 


(b) The figures disclosed by the Board of Trade 


Returns ; Mure Ka. in e PERDE E ee 
; i ; , sana allied enterprises in Great Britain will have had the 

(c) The deductions drawn in articles in the financial : inquiry brought under notice. 
presas Two important points should here be emphasised. In 


(d) The criticisms made by various British Consuls ; | the first place it cannot be too strongly affirmed that no 
and political end of any kind is sought to be attained by this 


(e) The suggestions, put forward by writers and investigation. Itis intended wholly and solely as an aid in 
speakers connected with the electrical industry. the ee x pene the existence of which has been 
; a ; insisted on in all directions. In the second place, no restric- 
On the receipt of these preliminary reports the following | tions are placed on the statèment of their views by those 
questions were framed am "- interested. "These statements may be as full or as brief as 
(1) Is the present condition of the electrical industry, | the writers are disposed to make them ; and it is especially to 
in your view, as satisfactory as it might be ? je not, | be noted that although signed statements must necessarily 
have you any general views as to the cause ? carry greater weight than those which are covered merely 
(2) What remedies do you suggest ? by initials or pseudonyms, the wishes of those who do not 
(3) Is an extension of the principle of combination in desire their names to form part of the published 
= : à replies will scrupulously be respected. Our desire is simply 

your opinion desirable ? Tespe 
to get at the facts of the situation on the one hand, and, 
(4) Would you advocate the Continental system. under on the other to ascertain, for the guidance of all, the 
which manufacturers secure the co-operation of | views of those most closely concerned with regard to the 


bankers in various enterprises ? best means to be taken with a view to improving the 
(5) Would you advocate the establishment in this country | general outlook and strergthening the industry against 
of an Electrical Industrial Bank ? the strain of foreign competition. 


(6) How would you remedy such a case as that of the The vast number of communications we have received 


Victoria Falls Power Company, in which German manu- | 9 the subject up to the time of writing makes it abundantly 
facturers, by investing £3,000,000 in Debentures, clear that the moment is an eminently favourable one for 
secured £8,000,000 in orders while English financial such an inquiry. It has been most warmly welcomed on 
houses were hesitating whether to invest or not ? all sides, and cordial offers of co-operation—hereby grate- 


(7) Would you be disposed to support the suggestion fully accepted—have been received from some of the 
: " : most prominent sociated wit ic i 
made by Lord Furness for the establishment of a P men associated. with electrical enterprises. 
Chartered Institute of International Commerce, or 
some similar organisation ? 


(8) Do you approve the suggestion that technical attachés Replies should be addressed “Trade Enguiry L 
should be appointed at our embassies abroad in order ; 
to report on contemplated enterprises and advise Editor, ** The Electrical Engineer,” 

British manufacturers regarding local conditions ? 
If not, what system of organisation would you suggest ¢ 149, Fleet Street, London, E.C. 
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THE BLIGHT OF THE DEGREE SYSTEM. 


The tale is told by Eastern travellers that when the first 
steamship entered Chinese waters, the high authorities of 
the Flowery Land were deeply concerned that the outer 
barbarians of the Western world should have contrived 
to build a vessel which was obviously independent of the 
caprices of the wind. An Imperial edict was issued decree- 
ing, under various grim penalties peculiar to the Celestial 
Empire, that a similar ship should forthwith be constructed 
for his Imperial Majesty the Lord of the Sun and Moon. 
The work was put in hand; the ship was built, and in 
due time the craft was ready for Imperial inspection. In 
her general outlines the ship was the twin sister of that 
which had so perturbed the Celestial mind months before, 
though she was made more formidable by the addition of 
a dragon or two, and in conformity with national artistic 
taste, was painted blood-red. But there were the paddle- 
wheels and bowsprit, masts and ratlines, deck-houses and 
steering- wheel, and men on duty beside it, and above all, 
the great funnel. The Emperor gave the order that the 
ship should put to sea. The mooring ropes wcre cast off, 
dense volumes of smoke rose from the funncl, and the 
vessel began to move. But it soon became evident that 
she was only drifting with the tide. Mandarins' heads 
were cheap that day, for though the volumes of smoke 
from the Tao-tze's funnels grew blacker and denser, she 
could only move as the tide lifted her. Her builders had 
faithfully copied the externals of their model, and repro- 
duced her appearance with fine exactness—excelling her, 
even, in the matter of the smoke—but as they knew nothing 
about her engines, there was nothing inside the Tao-tze 
but a smoke-producing furnace. 
f$ We do not know whether Dr. J. A. Fleming had this 
story in his mind last week when he penned his mordant 
indictment of the system in vogue to-day in Universities 
by which degrees in engineering, are conferred; jbut the ` 
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analogy is close enough to warrant the assumption that 
the Dean of the Facultv of Electrical Engineering in the 
University of. London may have had something of the sort 
at the back of his memory. Professor Fleming does not 
mince matters. The present system is a bad one, and it 
must go. Instead of the living work of test and experiment 
to gain the data for projected undertakings or to certify 
those completed, the student is crushed out of all pos- 
sibility of producing original results by the bondage of 
the degree examination, and penned in by a system which 
is absolutely fatal to the acquirement or creation of those 
abilities which are the very essence of practical achieve- 
ment. The result of this system, says Dr. Fleming, is that 
to-day a candidate can obtain a degree of B.Sc. in Engineer- 
ing in the University of London without possessing one 
single scrap of information on the subject of electric 
traction, the electric transmission of power, the construction 
and uses of various types of electric dynamos and motors, 
electric lighting or heating, electric furnaces, or electro- 
metallurgy. Such a possibility, he declares, is nothing 
short of a scandal, and calls loudly for remedy. 

In existing circumstances the meretricious honour of a 
degree is made an end in itself instead of merely the means 
to an end. The students themselves, or their parents or 
guardians, he says, '' are obsessed with the idea that the 
possession of these ornamental initials is a distinction and 
achievement, but no practical engineer cares a rap whether 
his assistants or pupils have the right to write B.Sc. or 
B.Eng. after their names, any more than whether Esq. 
is put after them," and merely to multiply the number 
of young men who have the right to place some letters 
after their names without regard to the bearing of their 
training upon their subsequent possible work in the world, 
and the world's demand for it, is to labour in vain. The 
chief end of the engineering student is not merely to 
provide raw material on which all the elaborate apparatus 
of examinations can operate, or even to furnish teachers 
with some one to teach, but it is emphatically that he 
may himself be trained to be an efficient engineer. Dr. 
Fleming points out that though there are at the 
present moment some twelve or thirteen Universities in 
Great Britain granting degrees in engineering, and about 
thirty colleges and institutions of University rank in which 
students are prepared for these degrees, and for the engi- 
neering profession, by courses of practical and theoretical 
instruction, there is little or no co-operation or common 
understanding between these various institutions as to 
aims and standards, although practical necessities have 
compelled them to follow very much the same lines. They 
are all, however, inspired by the academic, instead of the 
practical spirit; and accordingly they fail in their object. 

Dr. Fleming, however, does not limit himself to des- 
tructive criticism. He puts forward some practical sug- 
gestions towards reform which demand the earnest atten- 
tion of the educational authorities concerned. He argues 
with strong insistance that the written examination of 
the present type should be restricted to testing the student 
at the end of his first year to ascertain if he has laid a 
proper foundation in mathematics, physics, mechanics, 
graphics, and chemistry, while the final or degree examina- 
tion should be made a practical test of his real knowledge 
and should comprise, first, the submission of examples of 
practical testing, measurement or experimentation in 
mechanical and electrical technology and civil engineering, 
such, for instance, as complete performance tests of dynamos 
and motors, steam and gas engines, tests and reports upon 
materials, surveys, etc., carried out by the student during 
his final year, and accompanied by statements from his 
teachers showing how far they are his own work. Similar 
exercises should then be selected by the examiner for the 
student to carry out by himself. Essays or theses should 
be required on subjects partly at the choice of the student 
and partly at that of the examiner, and an oral examination 
should be supplemented by written answers to a few 
questions carefully chosen to elicit real capacity. Every 
engineering student should be compelled to master the 
elements of mechanical, electrical, and civil engineering, 
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since he cannot possibly know in which branch he may 
ultimately find employment. *'' Nothing is more fatal to 
a student's subsequent power of making his way,” he says, 
“ than to permit him to specialize at any time before his 
fourth year. For second year students to be allowed to 
select their subjects and call themselves civil, mechanical, 
or electrical engineers means that five years afterwards, 
when they have the chance of a job, they may be unequal 
to it by reason of ignorance of the most elementary prin- 
ciples involved in the work. At the present time, having 
regard to the extreme importance of the technical appli- 
cations of electricity in connexion with all branches of 
engineering, it is the opinion of a number of our leading 
mechanical and civil engineers, as the writer has found 
by correspondence, that no degree in engineering should 
be granted to a candidate who is entirely ignorant of all 
knowledge of electrical technology. j If engineer- 
ing degrees are to continue to possess any value at all the 
schemes of study they demand must be kept in vital 
touch with the conditions of practice, and the methods 
of test must be such as to select those for distinction who 
have in them the making of the best practical engineers 
and not merely those who possess a ready memory and a 
rapid pen." And that, after all, is the crux of the whole 
problem and brings us back to the sage dictum upon which, 
half-a-century ago, was raised the superstructure of the 
Institute of Technology at Boston—" learn by doing." 
Professor Fleming has provided ample food for reflection 
in connection with the forthcoming conference on 


education and trainmg, organised by the Institution of ` 


Civil Engineers, to which detailed reference was made 
in last week's Editorial Notes. In the programme of 
subjects to be discussed, the matter and method of prac- 
tical training and the value of a University degree in 
relation to professional competence take prominent place, 
and special attention is to be given to the important 
question of practical training in workshops or on works 
of construction, as well as to the relation of practical 
training to college study. Ten years ago, or thereabouts, 
before the reconstitution of the University of London and 
the fundamental changes by means of which the status of 
numerous provincial colleges was raised, the practical side 
of training was predominant, and students went out into 
the world equipped with a knowledge which enabled them 
to secure and to retain excellent positions in the engineering 
world. Their practical knowledge was the test of efficiency. 
With the changes referred to, practical work was thrust 
into the background and mere text-book knowledge was 
allowed to take its place. The time has come when we must 
go back to the old system. Two of the requirements of the 
conditions for election into the Institution of Civil Engi- 
neers are (a) à competent knowledge of those branches of 
science which form the basis of engineering, and (b) prac- 
tical training under actual engineering conditions, adapted 
to fit persons to take part in the design, as well as in the 
control and direction, of engineering works. To these 
fundamental principles the Universities and Colleges must 
return. The ship needs engines as well as smoke. 


Lonpon ELECTRICAL  ENGINEERs.—Ürders for week 
ending June 3, 1911 :--Officer commanding, Col. H. M. 
Leaf. Monday, May 29, * A " Company, Infantry Drill, 
7 to 8 p.m. ; Technical Drill, 8 to 10 p.m. Tuesdav, 
May 30, “ B" Company, Technical Drill, 7.30 to 10 p.m. 
Wednesday, May 31, All Companies, annual course of 
Musketry at Purfleet Rifle Ranges. Ticketscan be obtained 
at headquarters on application. Thursday, June 1, ©“ C” 
Company, Recruits’ Infantry Drill, 6.30 to 7.30 p.m.; 
Technical Drill, 7 to 8.15 p.m.; Company Drill 
at Millbank Barracks, 8.20 to 9 p.m. Dress, Drill 
Order. Friday, June 2, * D" Company, Recruits' Infantry 
Drill, 7 to 8 p.m. ; Company Drill, at Millbank Barracks, 
7.30 to 9 p.m. ; Technical Drill, 9 to 10 p.m. Saturday, 
June 3, No parades.—(Signed) P. H. CAMPBELL, Captain 
R.E. and Adjutant, London Electrical Engineers. 

The French Ironclad “ Verite,” upon which the President 
of the French Republic shortly starts upon his voyage, 1s 
illuminated throughout by Osram-lamps. 
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Electrical Progress at Home and Abroad. 


SCOTTISH NOTES. l 
The Laying of High Tension Mains—Mr. Vernier’s 
Paper discussed at Annual Meeting of I.E.E. 


At. the annual meeting of the Scottish Local Section of 
the Institution of Electrical Enzineers (the general business 
side of which was reported last week), the discussion 
adjourned trom the previous meeting on Mr. Verniers 
paper on ^! The Laying of High Tension Mains” was re- 
sumed, 

In the course of a communication which was read by the 
Secretary, Mr. Macron said Mr. Vernier in his paper 
referred to the great strains which come upon cable Joints 
when loaded up to high current densities. He cited the case 
of a cable jointed up originally at a temperature of 60° F., 
pointing out that with a safe increase of temperature of 
90° F. the conductors will expand 4 ft. 6 in. per mile. This 
amount of movement shows the importance of making 
provision for free movement. at. all cable Joints apart alto- 
gether from considerations of subsidence. 


with pitch. We have also'recently got cable supports made 
of piteh and whinstone dust and are trying these in place 
of porcelain. 

He congratulated Mr. Vernier on his jointing methods. 
They vndóubtedly have supplied a solution to the question 
of expansion and subsidence. Of course, a standard cable 
when heated does to a considerable extent take up the 
expansion of the cable on the lav of the different strands. 

The only new point that had not becn referred to in the 
paper was filling up the spaces between the different. wires 
making up the cable, with some plastic material so as to 
exclude all air from the inside of the table and prevent 
water or moisture from travelling for great lengths along 
the cable. If this is not done it has been found that when 


| the cable is run: up solid with hot pitch or bitumen, con- 


It seems to | 


Mr. Macleod that the joint patented by Mr. Vernier, while | 


it is a distinct advance on the usual form of straight joint, 
hardly meets the conditions. He understood that a move- 
ment of only 3 in. is provided either in the form of con- 
traction or expansion. On the Clyde Vallev's distributing 
system, they had, for the past three years, been prov iding 
large expansion bends formed in the same manner as the 
expansion pipes in a steam pipe range, with an ordinary 
straight joint at the top of the bend. This bend is sur- 
rounded by an ordinary brick pit of ample size, and we are 
thus enabled to provide for a movement of several feet. 

Mr. LackiE said he was practically in agreement with 
all that is in the paper. Where there was room or, rather. 
width of street, mains should be laid solid. If there was 
not width of street they were driven to the draw-in svstem. 

Mr. Vernier is rather contradictory in reference to his 
draw-in system. He says that with the use of bitumen 
fibre conduits, on account of the flush joint of these, less 
space is taken up and a good deal of concrete can he saved. 
In the next paragraph he savs that earthenware pipes 
provide greater safety because they give double the thick- 
ness of earthenware wall and ereater thickness of concrete. 
In Glasgow we have a nest of 20 ducts 4 ft. by 5ft., and have 
no difficulty with them in separating out the cables at the 
manholes in a safe and neat manner. This is largely due 
to the shape of the manhole adopted. 

In connection with the solid system the Glasgow Tram- 
way Department have drawn in some lead-covered cables 
on which there is a double covering of lead ; that is, the 
cable is first of all lead sheathed in the usual wav; this 
is insulated with tapes and on the top of the taping n second 
sheath of lead 1s drawn. A distinct insulation is got between 
the two lead sheathings. This would ensure that no electro- 
lytic trouble takes place on the inner lead. 

In Glasgow, troughing treated with Stockholm: tar, 
creosoted troughinv and haskinised wood had been tricd. 
Stockholm tar is little or no protection to the wood, but 
creosoted and haskinised woed have proved quite satis- 
factory. They had always made certain that the ereosoted 
wood was perfectly dry before using it. For many years 
now they had used pitch and pitch oil for fillin in compound. 
They were satisfied that this was better than bitumen for 
many reasons. Pitch has been used for the protection of 
iron and lead pipes in the Gas Department for 40 years, 
The only point upon which they were not satisfied. with 
pitch was its mechanical strength, and for some years back 
we have experimented with mixtures of pitch and talc, 
pitch and whinstone, dust, ete., and have now adopted 
pitch and whinstone dust. 

Pitch is superior to bitumen for running up cables for 
the following reasons. If the cable or trouyhing is atYall 
damp where hot bitumen is poured, it froths up ‘and gives 
anvthing but a solid job. The specific heat of bitumen is 
'8 as against -5 for pitch, and consequently the use of bitu- 
men heats up the cable very niuch more than is?the case 


siderable expansion of air inside the conductor takes place, 
and if the end of the cable is sealed up, when the cable 
is hot, on cooling the air pressure inside the cable is less 
than that outside, and a pinhole mav draw in a considerable 
amount of moisture along the cable. For the protection 
of our extra high tension mains, on the top of the wooden 
troughinyg, such as is illustrated on page 5 of the paper, we 
have laid common flat iron 7 in. by ] in. thick in 3 and 4 
ft. lengths. This will stop a navvy's pick or any other 
pin being driven into the ground. 

Mr. Tipp said the portion of the paper which particularly 
appealed to him was Mr. Vernier' s reference to the bitumen 
fibre conduits, which he states are much used in America. 
About 40 miles of this duct have within the last year or 
two been laid by the Glasgow Corporation Tramways 
Department, and about à similar quantity by the Edinburgh 
Corporation. With regard to the key fibre duct, as the 
Joints are accurately turned, practically perfect aliznment. 
is ensured, added to which the nature of the material is 
such that it is rubbed smooth bv drawing the cable through 
it, and a good lubricating surface is provided, so that 
incidentally it 1s possible to draw a given length and diameter 
of cable through a considerably smaller duct, and with 
less strain than is required where stoneware duct is used. 
A further question which crops up in connection with 
ducts is that of electrolysis, and whatever may or may 
not take place in connection with stoneware ducts the 
bitumised fibre duct is absolutely immune from any 
troubles of this kind. 

Mr. Vernier goes on to criticise the solid system and the 
advantages of wood and earthenware troughing, and he 
makes some criticisms in regard to the latter on account 
of the pitch or bitumen not adhering to the glazed surface. 
He also criticises wood troughing so far as its preservative 
treatinent is concerned. Cast iron troughing also comes in 
for some criticism. 

Proressor Bal y said he would like to ask one or two 
questions. Could slay or glass wool not be used in place 
of cotton, jute or hemp? It would be inert and it would 
fairly soak up the pitch quite as much as is required. 
Asbestos is another material, but slag or glass wool is 
cheaper and more likely to soak up the pitch. He wished 
also to know whether in the expansion and contraction of 
cables from heating and cooling if there is any sign of the 
lead not voing back when it has gone forward? With 
regard to Mr. Lackie's mixture of pitch and whinstone 
dust, 


Mr. SAM Mavor (the Chairman) said Mr. Vernier's paper 
and the discussion which followed seemed to testify to the 
excellence which has been attained in the manufacture of 
cable. The difficulty of the mains engineer anpears to be 
associated with the proper laving of the cables and especially 
with the proper jointing of them. The cables themselves 
appear to be almost perfect. I had occasion some months 
ago to go underground at the Carlton Colliery where the 
great disaster occurred at Christmas. I went down Helow 
with some officials a day or two after the explosion and 
found the cables in the mine buried under many thousands 
of tons of rock which had fallen from the roof. The cable 
was 500-volt three-core cable, and it is à very curious 
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fact that although the whole system in the district of the 
mine was buried under the immense fall of rock, we tested 
the system from end to end and found the insulation prac- 
tically perfect. The lowest insulation we got was 50,000 
ohms, and that was with all the boxes connected. That 
is a tremendously strong testimonial to the mechanical 
properties of lead covere& and armoured cable. 

Mr. VERNIER, in reply, referred first to the criticism from 
Mr. Macleod. In regard to the expansion of cables from 
running high current densities, although the eunductors 
do expand 4 ft. 6 in. per mile the cable itself does not 
expand so much. There is a point where lateral displace- 
ment cannot take place any further and where it comes on 
the joint. If it was not for that you would get troubie 
from cables with stray current much more frequently. It 
is only when you get high current densities that you really 
begin to tear. With regard to the subject of expansion 
bends, I do not think, unless the subsidences takes place 
quite close to where the bend is, you can provide against it 
in that way, because vou cannot get the cable to pull 
through the ground, but it expands at the point where the 
subsidence takes place and the conductors go right through 
the lead sheath to the nearest joint and pull it out. That 
has been my experience. It you are providiny against a 
subsidence and know where it is, you can put a bend at 
each side and you may yet over it that wav. Mr. Lackie 
mentioned the importance of the mains in an electrical 
undertaking, and although mains engineers were relatively 
few in number, the men engaged in this work might give 
us a little more of the results of their experience, because 
the mains represent halt the capital of our undertaking. 
More frequent ventilation of ideas on the subiect would 
save a lot of monev. What we want is dissemination of 
knowledge. Cable makers kept these matters to them- 
selves in the old days, and we had to go to them or suffer 
from lack of experience. Taults in manufacture are rare, 
and although it is true, as Mr. Lackie savs, it is not always 
easv to tell the exact cause of a fault; cable faults them- 
selves are exceedingly rare. . 

Mr. Tidd practically replied to the next point. Tt is a 
fact that in a multiple way duct vou have only one wall 
of earthenware. With a fill-up joint you can vet an inch 
of concrete in at a ninimuni. and that will prevent a con- 
siderable amount of interference between ducts. With 
an ordinary socket pipe you ate limited to 14 in. to 2 in. 
in the conduits. With regard to methods of protection, 
the London companies use iron plates and put these on 
strips of wood, and although you might go through the 
iron plate alone, it is almost impossible to go through it 
if it is placed on wood. Iron bridges for cable supports are 
not all they might be. If you do use them you should earth 
the lead ; otherwise you get a number of points in touch 
with the lead sheath, which leads to trouble. In connection 
with filling up strands, that is more important in low 
tension work. Of course, all high tension cables have the 
strands filled up in the impregnation of the cable, which 
is done under a vacuum, but no doubt with vulcanised 
cable, if you do not have the strands filled wp, you get 
water running up a considerable distance. 

Mr. Tidd has yiven us some samples of fibre ducts. I 
am favourably disposed towards these. The amount of it 
used in this country is nothing compared to the amount 
which has been used in America. With regard to a solid 
system, I should think one difficulty would be to get the 
top part quite full owing to its circular form. I should 
like to see a square trough made out of this stuff. 

Mr. Mavor spoke of the perfection to which cable manu- 
facture had been brought. I think one can have every 
confidence in the products of our leading cable makers. 
Personally, I have never had any difficulty. It may seem 
rash practice, but we do not put an insulation test on 
cables antil they are completed. I had an opportunity 
since Í was here last of seeiny some tests carried ont on 
20,000-volt cable which we were about to lav. It was 
British Insulated Company's cable. It stood three times 
the working pressure for a quarter of an hour. Then we 
put on 50,000 volts on a length which had been in water 
heated to 160° F. We put that on for five minutes. Then 
we took a short length and put 100,000 volts on it for a 
quarter of an hour, and we took it up to the highest pitch 
and it withstood 150,000 volts for 15 minutes, and after 
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that it caught fire. It really never broke down, but the 
insulating oi! caught fire 

Cordial votes of thanks to Mr. Vernier and the Chairman 
brought the proceedings to a close. 


GERMANY. 


Arc Lamp Diamonds—Tyrolean Power Station— 
A Potential of 250,000 horse power. 


Some interesting experiments are being carried out 
relating to the manufacture of diamonds. So far, however, 
the expense is greater than the value of the product. One 
experiment consisted in subjecting pure sugar carbon to 
the sparks of a battery of 72 Leyden jars, charged by a 
Ruhmkorff giving a 32-inch spark. The coil itself was 
excited by a 40-ampere current with a Wehnelt contact 
breaker. In this way crystalline particles were obtained 
having a specific gravity exceeding 3:2, and being ap- 
parentlv tetrahedra with curved surfaces, and hard enough 
to scratch rubies (two imprtant properties of diamonds). 


Fire Alarms. 


The street fire alarms of Kiel are fitted with loud tele- 
phones, so that however great the noise of the traffic the 
person giving the alarm can plainly hear the replies from 
the brigade station. 


Power Stations in South Tyrol. 

The southern part of the Tyrol is rich in water power 
awaiting utilisation. The water power of the northern part 
of the country has already been well exploited for driving 
dynamos. In the small area of 2,300 square miles the 
water power supply is equal to 250,000 h.p.. This district 
at present contains 41 electrical works, producing 20,000 
h.p., the largest being at Trient, Rovereto and Riva. New 
schemes are being energetically promoted. One proposal 
is to combine the waters of the Capriana and the Esch 
by a tunnel nearly four miles long, thereby getting about 
43,000 h.p. By taking advantage of the difference in level 
of the Molveno Lake and the Esch Valley, 60,000 h.p. more 
might be obtained. 

The river Noce offers several favourable places for 
obtaining power from which a total output of 10,000 h.p. 
could be expected. Smaller schemes contemplate the 
erection of a station on the river Chiese at. Daone (16,000 
h.p.), on the Sugane at Grigno (5.000 h.p.), on the Sarco 
above Dro (6,000 h.p.), and at Mestrizzolo (3,000 h.p.). 
The capital required for all these concerns is at least ten 
millions sterling. The projectors hope to supply power to 
neighbouring countries. ` 

The extension of the electrical works in North Tyrol is 
rapidly proceeding. 


UNITED STATES. 
High-transmission Problems —Voltage and 
Regulation — Automatic and Semi - Automatic 


Telephony. 


An unusually large number of valuable papers and dis- 
cussions marked the Pacific Coast Convention at Los 
Angeles of the American Institute of Electrical Engineers, 
which occupied four days. A paper by Messrs. Ensign and 
Gaylord, which dealt with transmission as applied to 
irrigation, and another by Mr. R. J. Wood dealing with 
transmission systems from the operating point of view, led 
to a very usefnl discussion. The former paper described the 
Minidoka irrigation project in South Idaho and also the 
Salt River scheme. In the Minidoka works a rock filled dam 
located at the foot of the rapids gives a fall of about 46 ft. 
with ample opportunity for power development. The power 
plant equipment includes five 1,400 kilovolt-ampere, three- 
phase, 60-cycle alternators, each driven by a 2,000 h.p. 
hydraulic turbine. Excitation is furnished by two 120 kw. 
vertical units. Power is transmitted 22 miles at 33,000 volts 
to three pumping stations, each having a lift of 31 ft. 
Station No. 1 contains five pumps, four of 125 second feet 
capacity and one of 75 second feet capacity. No. 2 has four 
pumps, each of 125 second feet capacity, and No. 3, three 
pumps, two of 125 second feet capacity and one of 75 second 
feet capacity. The motors for driving the pumps are all 
vertical, self-starting synchronous motors and operate at 
2900 volts. The Salt River project will-irrigate 260,000 


THE ELECTRICAL ENGINEER, MAY 26, 


TOIT. 587 


acres. The pumping system in this case will serve two 
purposes; one is to prevent the rise of ground waters and 
the other to supplement the water stored in the dam from 
the stream. Power is generated at 2,300 volts at a frequency 
of 25 cycles. The transmission line works at 45,000 volts. 
The pump motors operate at 220 volts. As installed, the 
entire system is extremely reliable and has given practically 
no trouble. 

Mr. Wood in his paper d welt on the question of regulation, 
on which subject he remarked that there seemed to be less 
trouble with lines operating above 60,000 volts than those 
as low as 15,000, and that the best voltage was fixed by 
economic eonditions. Frequency, he said, matters but little 
and an increase in voltage will offset the difference in 
regulation between 25 and 50 or 60 cycles. The current, in 
lines operating at 60,000 volts and above should be kept 
down to 100 amperes per circuit, as it has been shown that 
the surge voltage, due to sudden interruption, is equal to 
200 times the amperes, so that there would be a rise of 
40,000 volts, in this case, when a circuit-breaker went out, 
supposing the breaker opened at twice normal current. For 
proper regulation three conditions must be met ; that is, 
the regulator must discriminate between the drop of voltage 
due to increasing load, the drop occasioned by extreme 
overload, and that due to short circuit. Mr. Wood summed 
up by observing that a good motto for the operating 
engineer would be: capability, reliability, flexibility and 


repairability. 
The Voltage Question. 

In the course of the discussion which followed, Mr. J. Ar 
Lighthipe spoke of the enormous growth of the powe. 
distribution systems and the immense territory covered 
The Santa Ana plant, he said, started using 15.000 volta. 
Since then 50,000 volts was now being used in the Bay, and 
he anticipated the use of 100,000 to 150,000 volts. Mr. 
Ralph Bennett said that 100,000 volts was now being used 
in the Bay district and gave no more trouble than had been 
experienced on 60,000 volt lines. The suspension insulators 
used are good for 15,000 lbs., and service can be resumed 
directly after a f'ash-over. Mr. R. D. Mershon, on the other 
hand, put forward the view that the matter of high voltages 
was often overdone ; a higher voltage being used than was 
justified by economic considerations. The matter of 
synchronous apparatus and the matter of higher and higher 
voltage, he observed, go together in a way. “ You put ina 
synchronous apparatus to save money. You put in the 
synchronous apparatus to get results which are more 
cheaply gotten in that way than by putting in more copper. 
There are some advantages in putting in synchronous 
apparatus for improving regulation which you will not get 
by putting in more copper. In order to save something, one 
must have a long enough transmission line or enough power 
transmitted, or both, to be able to save considerable copper, 
to justify the installation of the synchronous apparatus, or 
to justify the use of the higher voltage. That is lost sight of 
sometimes." In the case of regulation, however, with 
synchronous apparatus, it is not always a question of saving 
copper. On the matter of the grounded neutral, he did not 
agree that there is no definite voltage if the neutral is 
grounded through a resistance. A definite voltage is 
obtained by choosing the right resistance. On the lines of 
the Niagara & Lockport Power Company, the resistance 
has been chosen low enough to remove the possibility or 
danger of abnormal voltages, and yet high enough so that 
when the arc strikes over the head of the insulator or over 
the guard around the conductor and the arc ring, it can 
hang on and will finally go out of itself, unless for some 
reason, or due to the wind, the arc is blown over and 
produces a short-circuit. 


Automatic Telephones. 


Two papers of exceptional interest, one by Mr. Charles 
S. Winston, of the Miller Switchboard Supply Company, and 
the other by Mr. Edward E. Clement dealt with automatic 
and semi-automatic telephony respectively. Mr. Winston 
pointed out that although up to the present time the 
Strowger automatic switch has been the only one used to a 
great extent, at least five other types of automatic switches 
can be developed. These are: 1, circular polywiper switch ; 
2, circular long and short-step switch with one driving 
magnet; 3, circular long and short-step switch with two 
driving magnets; 4, double rotary switch with back 


release ; 5, double rotary switch with forward release. The 
first three of these types have the banks of contacts 
arranged in cylindrical form. The last two types have the 
contacts arranged in a double circular arc so that they 
present the form of a section of a spherical surface. The 
contact-wiping arm swings horizontally to any row of con- 
tacts and oscillates vertically through them. In the last 
type the release is so arranged that the contact instead of 
swinging back to the initial position, swings entirely through 
all the contacts in the row, thus evening the wear on all of 
them and also keeping clean those toward the end of the 
row, which otherwise would not be so frequently used. Mr. 
Winston also described various automatic calling devices 
for use at the sub-stations. The most interesting is one in 
which the number desired is first arranged, or “set up," 
by the subscriber by turning a set of buttons, one for each 
digit, until each desired digit appears in a circular opening 
above the corresponding button, thus making it perfectly 
evident whether the proper number has been arranged for ; 
the call is actually made by turning a lever at the right-hand 
end of the device. This is intended to obviate all wrong calls, 
which Mr. Winston says are frequently troublesome in any 
automatic system where the subscriber does not exercise 
care in operating his dial calling device. Mr. Winston then 
xc the automatic system which he is himself develop- 
ing. The calling device above described he included as one 
of the features of this system. This is a two-wire system 
with an individual ten-point line switch for each sub- 
scriber, and has first selector, second selector, and connector 
switches of the double rotary type with forward release. 
It is provided with busy tests and on disconnection all the 
automatic switches are immediately self-restored. 


The Automanual System. 


Mr. Clement gave some extremely interesting details of 
the semi-automatic system of which he is the inventor, first 
pointing out what he regarded as the disadvantages of the 
full automatic system. Among these are the removal of the 
human element, which is, in his view, indispensable to good 
service; the considerable percentage of operator, still 
required for private branch exchanges, pay-station lines, toll 
lines, etc. ; expert mechanicians required constantly to 
supervise automatic switches; and the high first cost, high 
maintenance cost and uncertainty of operation, of calling 
devices at the subscribers’ stations. Of the Clement auto- 
manual the underlying principle is that the calling sub- 
scriber is met at once by the response of some human 
intelligence which can properly direct the automatic 
switches to make the desired connection ; in other words, 
that the correct method of handling telephone traffic is to 
sell service and not to rent apparatus. It is a combination 
of the manual and automatic methods which aims to 
centralise the automatic apparatus, to employ at a central 
point a limited number B operators, and to provide a 
correct sub-division of a system for traffic handling. The 
sub-station equipment is of the ordinary common-battery 
type. The duties required of the operators are simple and 
the latter become proficient in a very,short time. The 
switches are double-motion, hundred-point, electromag- 
netically-driven, step-by-step, automatic units whose 
motion is first horizontal and then upward. All subscribers’ 
lines are represented by terminals in the primary selectors 
and in the connector banks. The progress of a call is from 
the calling subscriber through an idle primary selector, 
which becomes automatically attracted to his line, and 
thence through a secondary selector, similarly attracted, to 
an idle operator. Having ascertained the desired number, 
the operator sets this up on her key set and sends impulses 
through her circuit to the first selector, second selector, 
connector and ringing selector switches, these furnishing the 
desired connection and ringing the called line. The opera- 
tor’s desk has three key sets, similar to those on an adding 
machine, with several rows of 10 depressible buttons in 
each ; the method of operating is extremely simple and not 
tiring. Trunking between exchanges is readily provided for. 
In conclusion, Mr. Clement gave a set of cost comparisons 
of the manual and automanual system, very much in favour 
of the latter. 


The A.G. fur Gas-Wasser und Elektrizitats Anlagen, 
Berlin, made a net profit of 1,041,890 marks last year. 
The dividend will be 6° . 
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BUSINESS NOTES AND 


LIGHTING, POWER AND TRACTION. 
HOME. 


. ABERDEEN.—A Corporation labourer, one of a gang of paviors 
who were engaged in relaying the pavement in front of the 
Royal Insurance Buildings at the corner of Union-street and 
Huntley-street, was responsible for a complete stoppage of the 
electricity supply of the town. Though the men were understood 
to have been warned of the situation of the electric cables, one 
of them, carelessly wielding his pickaxe, drove it through the 
cable trough and partially severed one of the cables. A series 
of explosions followed, and the tramway service came tem- 
porarily to a standstill. The chief engineer, Mr. Hunter, was soon 
on the spot, and in 15 or 16 minutes the necessary repairs were 
satisfactorily effected. Almost simultaneously, but in no way 
connected with this incident, there was an engine breakdown at 
the generating station at Dee village. 

Barrow.—The Corporation will extend their electric tramway 
system from Walney Bridge to Biggar Bank on the west side of 
Walney Island. An agreement with the British Electric Traction 
Company provides that the Corporation are to construct and 
keep in repair the permanent way, and to erect the overhead 
equipment, which the company will keep in repair. The com- 
pany will provide and maintain the cars at the rate of 5d. per 
car mile, plus 124°, of the gross receipts. 

BaATH.—At a meeting of the Electric Lighting Committee, the 
Chairman (Mr. H. T. Hatt) and the Engineer (Mr. Francis 
Teague) reported that they had inspected the works of Messrs. 
Carels Bros., of Ghent, who, they were perfectly satisfied, have 
specially laid themselves out for the manufacture of Diesel 
engines of large horse-power. They recommended the acceptance 
of the tender of Messrs. The Diesel Engine Company, Ltd., of 
179, Queen Victoria-street, London, E.C., for one Diesel oil 
engine, direct-coupled to one 450 kw. multi-polar continuous 
current generator, made by Messrs. Dick, Kerr & Company, of 
their standard type, the total price for ih» combination being 
£5,451 ; and also the acceptance of the tender of Messrs. Dick, 
Kerr & Company for one 300 k.v.a. motor alternator, the price 
being £1,140. The committee adopted the recommendations. 

BECKENHAM.— At a meeting of the Council the Electricity 
Committee submitted a report stating that sanction having been 
given by the Local Government Board to the raising by the 
Council of à further £5,000 for free wiring, and 11 months having 
elapsed since tenders for this work were invited, the committee 
recommend that fresh advertisements be issued ; meantime the 
work to be continued through the local contractors at revised 
prices sent in to the Resident Engineer. The Clerk submitted, 
for the information of the committee, tables showing the effect 
of the expenditure of the further £5,000 free wiring money. 
Arising out of this report the committee recommend that in 
future the Council, in both new free wired instalations, and on 
changes of tenancy, provide the equivalent of carbon lamps only, 
the consumer being required to pay the difference between 9d., 
the value of the carbon lamp, and the price of the metallic lamp 
selected. 

BIRMINGHAM.—The Tramways Committee of the Corporation 
have instructed Mr. A. Baker, the Tramways Manager, to prepare 
for the Coronation celebrations one of the largest of the city's 
electric cars. The car is to be fitted with nearly 5,000 electric 
lamps of various sizes and colours, and more than a mile of wire 


will be required. Running along the top of both sides of the car. 


will appear “ God Bless Our King and Queen,” and the windows 
will be illuminated on the one side with the letters * G. R.” and 
on the other side ' M. R.” At each end, over the driver and 
conductor, will be erected an imposing shield with the letter 
“G.” boldly displayed at one end and “ M." at the other, sur- 
mounted in each case by an illuminated crown, relieved by 
trophie: of flags. At the four corners of the car will be fixed 
shields displaying the City Arms, a massive Maltese cross js to 
be arranged at each end, and pennants will flutter from a string 
running from the trolley standard to the further end of the 
vehicle, the ornamentation of which will be further enhanced by 
a profuse display of bunting and festoons. 

BLackroo..—Mr. Charles Furness, borough electrical engineer, 
reports that the total receipts on the Corporationa tramways for 
the past year were £56,633, as compared with £57,489 in the 
previous year, a decrease of £855. The number of passengers 
carried was 8,999,565, There is a net profit on the tramways 
department of £8,500. In the electricity department the net 
profit will approximate £5,000. 

CovENTRY.—At the invitation of the Electric Light Com- 
mittee of the City Council a large number journeyed to the 
Electricity Works on Friday to inspect the new installation of 
machinery. At a luncheon which followed the inspection, Mr. 
E. M. C. Instone, in giving “ Success to the Electric Light Under- 
taking," referred to the wonderful results that had been produced 
in electricity through scientitic research and experiments coupled 
with the highest engineering skill, and said that perfection in 
electric lighting had brought many advantages in its train to 
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every class of the community. To none more so did this apply 
than to those strenuous toilers whose destiny ordained them to 
continuous labour in their great industrial centres. He thought 
one had only to compare the condition of their work to-day with 
that of 30 or 40 years ago to realise what electricity had done for 
them. The worker's personal comfort, his healtb, his eyesight, 
and he might even go so far as to say his safety, had all been 
immensely improved by the introduction of this system which 
the Electric Light Committee and members of the City Council 
by their foresight and enterprise had so largely extended in the 
city. Councillor Pridmore, Chairman of the Committee, in 
responding, referred to the profit of £16,400 made last year, 
which, he said, was the largest profit in proportion to capital of 
&ny municipal undertaking of this description in the kingdom. 
Reference was also made to the reduced cost of production, and 
to the reduction in the scale of charges made to large consumers, 
and Mr. Pridmore remarked that these reductions in the price 
of the electric light were profitable. This year they were recom- 
mending further reductions. The view taken by the Electric 
Light Committee, and accepted by the Council, was thas it was 
not their duty to acquire just as much profit as they could for 
the ratepayers. That woi ld be false economy, but their duty was 
to get their interest and sinking fund, to keep plant up to date— 
which was true economy—then to provide a reserve fund so that 
when trade was bad they would not have to come on the rates 
and not have to increase their prices for the time when the 
manufacturers were least able to stand it.' After that they should 
pay to the ratepayer a proper return for the risk he took in 
financing the undertaking, and then they should reduce their 
price to the customers. 

Dersy.—Mr. T. C. Ekin, Local Government Board Inspector, 
conducted an inquiry in relation to two applications by the 
Corporation to borrow £6,650 for the electricity undertaking, and 
£8,500 which constituted an annual application for the estimated 
capital expenditure for the coming year. It was explained that 
the area of the district was 5,272 acres, and the estimated 
population 133,500. The need for the loan was to supply energy 
to some large works in the Osmaston-road district, viz., Rolls- 
Royce Motor Company, Ley’s Malleable Works, George Fletcher 
& Company, and the Metalite-Filament Company, Eight hundred 
horse-power was required in the district. A substantial increase 
of works in this quarter of the borough was anticipated in the 
near future. The existing mains were not sufficient, but they 
would not be abandoned, but would be ased for lighting and 
smaller purposes. The second application was necessitated by 
the continued growth of the works. The total output of elec- 
tricity per annum was 5,573,576 volts, which was an increase 
during the past 12 months equivalent to 19395, the largest that 
had been experienced since the works began. In 1910 there was 
a loss of £78 19s. 4d. on the work, due to the fact that there was 
no particular demand on the new-power station that had been 
erected, while £14,027 was laid out for motors and arc lamps. 
This year it was expected there would be a profit of several 
thousands. The outstanding debt on electricity was now £217,915, 
which was much smaller when compared with that of three years 
ago, while since the works were commenced £93,625 had been 
devoted to reducing the debt. There was no opposition to either 
of the proposals, and Mr. Ekin promised to report to head- 
quarters. 

Grays.—The Urban District Council has decided that extra 
current shall be supplied free of cost for the illumination of 
business premises for the Coronation. 


-LiNcorN.—Alderman Wallis, speaking at a public meeting 
referred to the statements circulated to the effect that the 
e:ectricity undertaking did not pay, and said it was true that for 
the first three years there was a loss, but since 1902 profits had 
been steadily growing. The profit was £338 17s. in 1903, and 
£2,459 in 1910. Taking its whole history, the works had made 
£11,642 in profits as against £3,140 of loss, so that they had 
made a net profit of £8,502. The capital of £67,434, upon. which 
they worked, wa3 only borrowed for 25 years, and it had now only 
13 years to run. That meant that the works were paying heavy 
expenses in sinking funds which were a big drain upon their 
profits. But it also meant that in 13 more years, the works and 
the profits too, would be absolutely their own. The Electricity 
Committee was making ample provision, also out of their profits, 
against obsolescence, and they hoped when the 13 years were up 
to present the works to the city in & perfectly sound and com- 
petent state. So he was justified in saying not only that the 
Electricity Works were not only a profit to the city to-day—as 
they knew, they had relieved the rates to the extent of £2,000 
this year—but that in the near future they were going to be a 
source of much greater profits still. As to the trams, it was true 
in a way that there was a slight loss. It varied from £40 to £150, 
and whatever it amounted to it had now been made up not by 
the rates but by the Electricity Department. 

LouGHBOROUGH.—Mr. T. C. Ekin, Local Government Board 
Inspector, held an inquiry into the apflication-of-the-Town 
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Council to borrow £2,310 for extensions to the electricity gener- 
ating station. The proposal is to change over from the two seta 
vf 250 kw. dynamos and to instal two 350 kw. dynamos. Having 
an increased demand, the committee considered it would be 
inadvisable to put down an entirely new set, but to utilise the 
power still in reserve and get increased power at the other end. 
A tender had been accepted from the Brush Company provision- 
ally. Showing the increased demand, the Town Clerk said that 
in the year ending 1909 the units sold amounted to 266,372 ; in 
1910, 351,129 units were sold, and in 1911, 231,886, and it was 
quite expected that the increase would be maintained. The 
consumers increased from 281 in 1909, 336 in 1910, and 401 in 
1911. The profits on the revenue account were £546 in 1909, 
£853 in 1910, and £1,873 in 1911. The Council had contributed 
{rom the rates £1,500 in 1909, £1,500 in 1910, and £1,500 in 1911, 
and the net deficiency since the undertaking began was £1,074. 
The total from the rates was £8,009, and there was still a balance 
of £1,074, making £9,143. 

MansrietD.—Mr. T. C. Ekin, Local Government Board 
Inspe.tor, held an inquiry into the application of the Town 
Council to borrow £4,000 for new works in connection with the 
electrical undertaking. The Clerk stated that the works, which 
were entirely new, were not yet commenced, and so far tenders 
had been provisionally accepted for engines and dvnamos. The 
works commenced to supply in June, 1903, and in January, 1908, 
the engineer made a suguestion that the time had arrived for 
considering the putting down of additional plant. A sub- 
committee subsequently visited a number of electrical instal- 
lations at neighbouring collieries, and in February, 1910. the sub- 
committee recommended that the largest plant possible to be 
got into the space available at the works be obtained. This was 
confirmed by the Council in the same month. [n the year 1903-10, 
and also in 1911, there was a decrease in the number of units sold 
owing to the introduction of metallic filament lamps, and the 
fact that the Tramway Company used meters on their cars. 
These facts caused the committee to hold their hand for a time. 
The tenders which had now been provisionally accepted were 
£1,460 for engines and £915 for dynamos. ‘The inquiry concluded. 

RorTuERHAM.—4A Local Government Board inquiry was held 
by Mr. T. C. Ekin into the application of the Couacil to borrow 
£27,832 for extensions to the electric light undertaking. It was 
reported that last year, for lighting purposes, there were sold 
335,378 units ; for power, 991,395 units ; and traction 1,342,954, 
making a total of 2,669,727 units. There were 520 consumers. 
The capacity of the plant was 1,650 kw., and 1,222 kw. was the 
maximum load of last year. The total capital sanctioned was 
£57,400, and expended £58,310, repaid sinking fund, £12,509, 
cutstanding £45,801. The gross revenuo for the past year was 
£17,510, total working expenses £5.663, loan charges interest 
£2,227, repayment of principal £1,880, net profit £3,740, amount 
of renewals fund £12,153, working cost per anit sold :865d., loan 
charges ‘389d. ; *total cost per unit «old 1:237d., average price 
per unit obtained 1°573d. The electrical department of the 
Rotherham Corporation was one of the best. and it was doing 
remarkably well. The net profits would compare very favourably 
with any other undertaking of a similar nature. The renewals 
fund, 2195. was even larger in proportion to capital costs than 
any other undertaking in the country. Of this yenr's profita 
£2,000 had gone for the relief of the rates, and the balance to 
renewals. The borough was growing rapidly, and large demands 
were being made on the electricity department year by year. 
The department had shown from the commencement a regular 
and steady growth. It had met all the demands made upon it, 
and had become a souna financial concern. There was no oppo- 
sition, and the inquiry was closed. 

Wuitwoop (Yorks).—The new electric lighting undertaking 
was formally inaugurated on Friday last by Mr. C. T. Hardy, 
J.P., Chairman of the Urban District Council. It provides for 
250 street lamps in addition to private lighting and it is proposed 
to supply householders with current at 3d. per unit, 2d. being 
charged for power. The work has been carried out by Messrs. 
Callenders, Ltd., under the personal supervision of Mr. Norie. 


OVERSEAS. 

BanRcELONA.— The March issue of the Jouraal of the French 
Chamber of Commerce at Barcelona announc?3 that, under the 
name of " La Electricidad, Sucesora de Fréie, Agazzi y Com- 
pahia," a company has been formed at Sabadell with a capital of 
1,000,000 pesetas (about £37,000). The company inteads to 
enlarge the electrical works taken over from the firm of Fré se, 
Agazzi y Compania. 

BuparesT.— The Ganz Electricity Works at Budspest have 
determined to carry out considerable extensions of their electrical 
works in the near future. The amount to be expended for this 
purpose is put at 2,500,000 kronen (about £104,000). 

Cavucasus.—The British Consul at Batoum reports that a 
British electrical engineer has applied for permission to promote 
a scheme for utilising some of the river and lake waters of the 
Highland districts of the Caucasus for the generation of electricity. 
A technical Commission appointed bv the Russian Government 
has approved of such an undertaking, and has elaborated con- 
ditions under which a concession should be granted. The engineer 
proposes to build a large hydro-electric station at Lars, on the 
Georgian military road beyond Vladikavkaz, for the Northern 
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Caucasus, and another on Lake Gotchkha, in the Government of 
Elizavet pol, for the Trans-Caucasus. ‘The proposals are stated to 
include also à further echeme for acquiring mineral deposits, 
principally copper mines. The local press states that the scheme 
will naturally lead to the construction of an inland electrical 
railway over the main Caucasian chain, connecting Vladikavkaz 
directly with Tiflis. The name of the engineer and the London 
address of the firm of which he is à member may be obtained by 
British manufacturers on application to the Commercial Intelli- 
gence Branch of the Board of Trade, 73, Basinghall-street, 
London, E.C. 

CeTTINJE.—The '* Bulletin Commercial " (Brussels) notifies. 
on the authority of the Belgian Leyation at Cettinjé, that the 
Montenegrin Government have recently granted to a private 
individual various concessions for the establishment of hydro- 
electric works, the electritication of the Antivari-Virpazar rail- 
way, the construction of electric railways, and the working of an 
iron mine. 

LisBon.—The “ Diario do Governo ” contains a notice, issued 
bv the General Department of 'Telegraphs and Electrical In- 
dustries, to the effect that an application has been submitted by 
the “ Companhia Carris de Ferro de Lisboa," Lisbon, for a 
concession for the establishinent of an electric tramway in Lisbon, 
viz., between the Largo do Intendente and the Rua dos Anjos, 
by way of the Avenida Almirante Reis. 

Miskorcz.—'Tlhe municipal authorities of Miskolez (Hungary) 
have arranged to expend some 600,00) kronen (£25,009) for the 
installatioa of an electric generating plant, designed to serve the 
surrounding communal districts with electricity. 

VALENCIA.—À company, entitled the “ Electra Valenciana," 
has been formed at Valencia, with the object of distributing and 
selling electric energy supplied by " La Hidro Electrica 
Española " The capital of the company is put at 2,250,000 
pesetas (about £83,000), 


COMPANY MEETINGS AND REPORTS. 


ELECTRIC SUPPLY CORPORATION. 

Mr. J. G. B. Stone. presiding at the ninth annual meeting of the 
Electric Supply Corporation, Ltd., at Salisbury House, E.C., 
said the whole of the company's temporary loans had been repaid 
by a sale of debenture stock and the company stood with cash in 
hand for the development of its business. During the past year 
lamp connections had increased from 113,699 to 135,719, a 
rise of 19°,. To this increase Dumbarton had been the largest 
contributor. With regard to their holding in the Dumbarton 
Tramway Company, they had disposed of the preference and 
retained £29,490 —about three-eighths—of the total ordinary 
capital. With regard to the Headon Company, the total issued 
capital had been increased to £30,000, and they held £18,965, 
or, roughly, two-thirds. The surplus at disposal was £3,960, 
and they proposed to put a further £500 to renewals account, 
which increased the total to £7,767, to write off £313 and £034, 
representing balance of expenditure in Hendon, leaving a 
balance of £2,212. They hoped to pay a dividend of 39, this 
year. | 

TRACTION AND POWER SECURITIES. 

The directors report that the accounts for the year show 
a credit balance of £26,482, which, added to the sum of £5,623 
brought forward from the previous year, gives a total sum of 
£32,105 to be dealt with. The directors apply £1,920 to writing 
down certain securities and transfer £25,000 to investment 
account, which now stands at £135,009. 


CALCUTTA ELECTRIC SUPPLY. 

The annual report shows that the profits amounted to £85,598, 
and that, after deductiig the interim dividend on the Ordinary 
shares, the divideads paid and accrued on the preference shares, 
and other iteins, there remains, with the amount brought forward 
and interest received o3 money at deposit, an available balance 
of £58,303. Out of this it is recommended that £20,000 be 
placed to the depreciation and renewals aceount, that £7,500 be 
added to the reserve fund, and that a final dividend be paid 
on the ordinary shares, for the second half-year, at the rate of 
109, per annum, making 84°, for the year, leaving £5,622 to 
be carried forward. 


BERGMAN ELECTRICAL COMPANY. 

At the annual meeting at Berlin the chairman said the loss 
of their lawsuit with regard to their metal filament lamp patent 
in the English courts had cost them 150,000 marks. During 
the past two years their automobile department had been 


worked at a loss, but they thought they had now left their. 


troubles behind them. Prices were much better, and they had 
orders on the books for 900 to 1,000 cara, the greater proportion 
for the English market. They had obtained a ten years’ contract 
for the supply of machines to the new subsidiary of the C. Lorenz 
Company, the High Frequency Machine Company, and con- 
sidered that the patents tc be worked by this latter concern 
would have very far-reaching effects on the commercial develop- 
ment of wireless telegraphy. 


`» 
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Electrical Contractors’ Section. 
Contracts Open and Accepted, and Business Prospects. T: 


MO WISE. 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, B.G. 


CONTRACTS. 


(|'9UNTY BOROUGH OF DEVONPORT. 


. The Devonport Corporation Electricity Committee 
invites Tenders for the supply of the undermentioned for 
a period of 12 months ended June 30, 1912 :— 

Contract No. 1. Direct Current Meters. 

Contract No. 2. Paper Insulated Cables and Rubber 

Covered Wires. 

Particulars and Forms of Tender may be obtained on 
application to J. W. Spark, Borough Electrical Engineer, 
Newport-street, East Stonehouse, Devon. 

Tenders must be delivered not later than noon, June 8, 


1911. 
R. J. FITTALL, 
Municipal Offices, Town Clerk. 
Devonport, 
May 20, 1911. 


OF BLACKPOOL. 


D 


C ORPORATION 
ELECTRICITY SUPPLY DEPARTMENT. 


The Corporation invite Tenders for the supply of Arc 
Lamp Carbons for the next two years. 

Full particulars and form of Tender can be had upon 

application to the undersigned. 


CHARLES FURNESS, 
Boro' Electrical Engineer and Tramways 
Electricity Works, General Manager. 
Blackpool. 


TECHNICAL CLASSES. 


[NEC aes I 


EN in t PEE 


OF LONDON. 


ADVANCED LECTURES IN ELECTRICAL 
ENGINEERING. 


An Advanced Course on '* The Application of Hyperbolic 
Functions to Electrical Engineering Problems" will be 
delivered by Dr. A. E. Kennelly, of Harvard University, 
at the Institution of Electrical Engineers, Victoria 


Embankment, W.C. (by permission of the Council), on 
May 29th, 30th, 31st, June 1st and 2nd, 1911, at 5.30 p.m. 
Admission free, by tickets to be obtained on application 
to the Secretary, Institution of Electrical Engineers. 

P. J. HARTOG, 


Academic Registrar. 


CONTRACTS OPEN. 
HOME. 


BECKENHAM.—The Urban District Council invites tenders for 
the wiring of houses in their district. Particulars (£2 2s.) from 
Mr. J. E. Tapper, Electrical Engineer. June 12. : 

BELFAsT.—The Council invites tenders for wiring and fitting 
two villas on the Purdysburn Estate. Particulars (10s.) from 
Mr. R. Meyer, Town Clerk. June 12. 

BLACKPOOL.— The Corporation invite tenders for two years’ 
supply of are lamp carbons for the Electricity Supply Depart- 
ment. See Official Notice. Particulars from Mr. Charles Furness, 
Borough Electrical Engineer. | 

D&voNPORT.— The Corporation Electricity Committee invites 
tenders for 12 months supplies of direct current meters and for 
paper insulated cables and rubber insulated wires. See Official 
Notice. Particulars from Mr. J. W. Spark, Borough Electrical 
Engineer, Newport-street, East Stonehouse, Devon. Date, June 8. 

DEgwsBURY.— The Town Council invites tenders for the 
supply and laying of feeder cables and for the supply and erection 
of feeder switchboard for the Corporation Electricity Department. 
Particulars (£1 1s.) from the Borough Electrical Engineer, 
93, Bradford-road. May 30. 

Hounstow.—The Council invites tenders for the scpply 
and maintenance for one year of metal filament lamps for 400 
lamp posts for the Electricity Committee. Particulars from the 
Electrical Engineer, Bridge-road. June 24. 

LEYLAND.—The Urban District Council invites tenders for 
the supply of 130 automatic controllers. Particulars from 
Mr. W. H. Wilkinson, Council Offices. May 31. 

Lonpon.—The London County Council invites tenders for 
the supply of four electric traversers for the Council's tramway 
car sheds. Particulars (£2) from the Clerk to the London County 
Council, Spring-gardens, S.W. July 4. 

SrEPNEY.— The Borough Council invites tenders for 12 
months' supply of (1) ampere hour meters, demand indicators, . 
time switches, and (2) arc lamp carbons. Particulars (£1 1s. each 
Nos. 1 and 2) from Mr. W. C. P. Tapper, A.M.I.E.E., Borough 
Electrical Engineer, 27, Osborn-street, Whitechapel. June 8. 

WALSALL.—The Corporation invite tenders for the supply of 
electrical pumping plant for the new sewage works. Particulars, 
£3 3s., from Mr. J. Taylor, Borough Engineer. May 27. 

WonTHING.—The Council invites tenders for the supply 
and erection of two Diesel oil engines and continuous-current 
generators. Particulars from the Electrical Engineer. June 12. 


OVERSEAS. 


CorENHAGEN.— The British Consul at Copenhagen reports 
that tenders are invited by the Danish State Railways 
Administration for the supply of about 125,000 metres of water- 
tight sailcloth, 800 mm. in breadth, for making tarpaulins. 
Tenders, marked “ Tender for Tarpaulin Cloth," will be received 
by the “ Director of the Mechanical Department, Danish State 
Railways, Gl Kongevej 1 D," Copenhagen, up to noon on May 
30. Copies of the conditions of tender (in Danish) in connection 
with both of the foregoing contracts may be seen by British 
makers at the Commercial Intelligence Branch of the Board of - 
Trade, 73, Basinghall-street, London, E C. ` 

CaNnaDA.—Tenders are invited by the municipal authorities 
of Prince Albert, Saskatchewan, for the supply of the following 
electrical machinery :—A. One 100 h.p. cross compound engine, 
with necessary condensing apparatus and steam piping, installed 
complete. Tenders will be considered for engines of the following 
classes :—horizontal, or vertical, cross compound Corliss engine, 
125-150 r.p.m., or vertical cross compound quick revolution 
engine, forced lubrication. B. 600 kw. 2,200 volt, 60 cycles, 
3-phase engine type alternator, exciter, switchboards, automatic 
regulator. C. 72 in. by 18 ft. return tubular boiler, suitable for 
150 lbs. working steam pressure. Sealed tenders, marked “ Tender 
for Electrical Machinery," will be received by the City Commis- 
sioners, Prince Albert, Saskatchewan. Date, May 31. 

MELBOURNE.— Tenders will be received at the office of the 
Deputy Postmaster-General at Melbourne, for the supply of 
(1) electric light material (Schedule No. 496), (2) 12 accumulators 
and parts (Schedule No. 502), (3) 400 cable distributing boxes 
(Schedule No. 504), (4) 11 tons of sal ammoniac crystals 
(Schedule No. 505), and (5) glassware for batteries (Schedule No. 
508). A deposit of 5% on the first £1,000, and of 2$°% on the 
amount above that sum, is required with each tender. Local 
representation is necessary. For copies of the specifications and 
forms of tender, application should be made to the High Com- 
missioner in London for the Commonwealth of Australia, 72, 
Victoria-street, S.W., where also preliminary deposits may be 
paid. Date, June 13. 
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QUALITY. 


The INSULATING VARNISH with a sound reputation. 


We make other grades for special purposes and shall be pleased to send 


you samples and prices. 


MAJOR & CO, LTD. Sculcoates, HULL. 


Go Economise Cost 


‘Go Gliminate Machining 
‘Go nsure perfect Accuracy 


Write for illustrated booklet and samples 
To AERATORS Ltd. (Dept. P.E.), 
Upper Edmonton, London, N. 


“PRANA” 
DIE-FINISHED 
CASTINGS. | 


AKER’ 


T 
n 
EST 


IL 


i8 THE 


RICINAL 


EPARATOR 


FOR EXHAUST STEAM 19 THE MOET 


AT ISFACTORY 


LIST OF EMINENT USERS AND CATALOGUE FROM DEPT. 2, THE BAKER OIL SEPARATOR OO., LTD., HUNSLET, LEEDO. 


TENDERS ACCEPTED. 


HOME. 


ALDERSHOT.—Renewing batteries for District Council's 
electricity station: The D. P. Battery Company, Lta. £315. 

Batu.—Plant for the Electric Light Committee of the Town 
Council: Oil engine, coupled to a 450 kw. multi-polar con- 
tinuous current generator by Dick, Kerr & Company: the 
Diesel Engine Company, Ltd., £5,451 ; 300 k.v.a. motor alter- 
nator: Messrs. Dick, Kerr & Company, £1,140. 

BERMONDSEY.—Plant for extension of Borough Council's 
generating station: boilers: Howden Boiler Company, Ltd., 


£5,830 ; steam dynamo: Messrs. Siemens Bros. Dynamo Works, | 


Ltd., £6,062; condenser, 40,000 lbs. capacity: Messrs. Dean 
and Beall, Ltd., £5.030 ; electrically driven boiler feed pump: 
The General Electric Company, Ltd., £351. : 
GREENOCK.— The Corporation Electricity Department have 
placed the following contracts in connection with the extension 
to Dellingburn power station : Coal and ash bunkers and con- 
veying plant, Messrs. Babcock & Wilcox, Itd.; 2 water-tube 
boilers with chain grate stokers, Messrs. The British Westing- 
nouse Electrical and Manufacturing Company, Ltd. ; one 2,009 
kw. turbo alternator with condensing plant, Messrs. The British 


Westinghouse Electrical and Manufacturing Company, Ltd. ; | 


two 500 kw. rotary converters, Messrs, The British Westinghouse 
Electrical and Manufacturing Company, Ltd. 


| 


SOUTHWARK.—44U yards ‘1 cable for Borough Council: 
Western Electric Company, Ltd., £63 ; ditto '05 cable: Western 
Electric Company, Ltd., £100. 

STOCKTON-ON-TEES. — One 400 kw. turbo-generator for Town 
Council: Messrs. Richardson, Westgould & Company, £2,293. 

WooLwicit. — Renewal of commutator for Borough Council : 
Me ssra. C. A. Parsons & Company, Ltd., £95. 


OPENINGS FOR TRADE. 


Plant, Wiring, Fittings, Accessories, etc. 


Andover: New school for the Hants County Council. 

Batley: Extensive additions to Messrs. Wilson Bros.’ Little 
Orme Mills. 

Bideford : New chapel ia High-street for the United Methodist 
body, to cost £6,800. 

Birkenhead: Extensions to Nurses Home and conversion of 


' other buildings into an isolation hospital, at an aggregate cost 


| 
| 
| 
| 


H EREFORD.— Auxiliary electric pump for the Town Council: | 


Messrs. Mather and Platt, Ltd., £109. 

Lonpon.—The contract for a complete scheme of Coronation 
illuminations and decorations for the Piccadilly Hotel has been 
awarded to Messrs. Siemens Brothers Dynamo Works, Ltd. 
In accordance with their usual custom, they are sub-letting the 
actual contracting, and in this instance the work has been 
entrusted to Messrs. Duncan, Watson & Company, of Berners- 
street, W. 

LuTON.—Economiser with 122 tubes for Town Council: 
Messrs. E. Green & Company, £191*; condenser, Messrs. W. H. 
Allen, Son & Company, £1,455. 


SHEFFIELD.—Supplies for Corporation Electricity Depart- . 


ment : 
Princess-street : Messrs. Ferranti, Ltd., £1,332 11s. ; 100 tons 
electrolytic copper wire bars and 200 tons of lead to be made 
up into cables as required: Messrs. W. T. Glover & Company, 
Ltd. o! 4 © d 


Switehboards for sub-stations at Chapel-lane and | 


quarters. 


of £3,000. 

Bispham : New school church for the Congregational body, 
to cost £1,500 (approx.). 

Boston: Restoration and partial reconstruction of the 
ancient Guildhall for the Town Council. 

Bradford: Extensions to electricity works, to cost £60,000. 

Brightlingsea : New church for the Primitive Wesleyan body. 

Broughton Ferry: New Masonic Hall; extensions to St. 
Mary's Episcopal Church, and lighting of same. 

Camdon: Extensions to fever hospital. 

Chatham: New secondary school for Kent County Council, 
to cost £9,260 (approx.). 

Colne : Extensive additions to Christ Church school, to cost 
£1,100 (approx.). 

Dartford: New school for Kent County Council, to cost 
£2,000 (approx.). 

Derby: Extensions to electricity plant, to cost 26,050. 

Doncaster: New woollen factory near Strawberry Island. 

Ealing: New secondary school for Middlesex Education Com- 
mittee. 

Edinburgh : New science and physical laboratories for George 
Heriot's trust, to cost £14,000 (approx.); alterations to the 
Academy buildings, to cost £5,000 (approx.) ; new police head- 
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Glasgow: Extensions to the Victoria Infirmary, to cost 
£5,000 (approx.). 

Goole: New theatre and variety hall. 

Hull: Extensions to electricity undertaking, to cost £99,300. 

Jarrow: New Catholic day school, to cost £6,000 (approx.). 

Littlehampton: New hospital, to cost £2,000 (approx.). 

Llandudno: New sessions house and police station for the 
Council. 

Loughborough : 
£2,310. 

Luton: Electric lighting, etc., of administrative buildings 
at the isolation hospital. 

Mansfield : Extensions to electricity undertaking, to cost 
£4,000. 

Maryport: New theatre and variety hall. 

Merthyr: New school at Merthyr Vale for Education Com- 
mittee, to cost £4,500 (approx.). 

Neath: New infirmary and workhouse for the Board of 
Guardians, to cost £48,000 (approx.). 

Newcastle: Extension to hospital for Board of Guardians, 

New Frodingham: Electric lighting, to cost £1,000. 

Ripon: Extensions to the Cottage Hospital. 

Rochdale: New theatre and variety hall. 

Ross: New secondary school for the Education Committee. 

Rotherham : Extension of electricity undertaking, to cost 
£27,832. 

Sheffield: Refreshment pavilion in Norfolk Park for the 
Corporation, to cost £1,400 (approx.). 

St. Lawrence: New school for Education Committee of the 
Ramsgate Town Council. 

Tewkesbury: Infectious hospital for the Joint Hospital 
Board, to cost £5,000 (approx.). 

Tidworth: New military church, to cost £5,000 (approx.). 

Wallsend : New elementary school for the Council’s Education 
Committee, to cost £2,150 (approx.). 

Winchester: Electric lighting of the Castle, to cost £100. 

Wood Green: Extensions to electricity undertaking, to cost 
£21,000. 

Wrexham : Extension to electricity undertaking, to cost £4,145. 

York: Extensions to the workhouse for the Board of Guar- 
dians, to cost £13,000 (approx.). . 


Extension of generating station, to cost 


DIARY. 


Fripay, May 26. 

INSTITUTION OF MECHANICAL ENGINEERS.—Storey s- 
gate, St. James's-park, S.W. Conversazione. l 

PuvsicAL Society oF Lonpon.—Visit to the National 
Physical Laboratory, Bushey House, Teddington, 3 p.m. 

SATURDAY, May 27. 

SOCIETY OF ENGINEERS.—Annual Dinner at Criterion 
Restaurant, 6.30 for 7 p.m. 

ASSOCIATION OF ENGINEERS-IN-CHARGE.—Visit to Cam- 
bridge Scientific Instrument Company's Works; also to 
'ambridge Electricity Works. Liverpool-street Station, 
9 a.m. 

CHEMICAL ENGINEERING EXHIBITION, Royal Agricultural 
Hall, Islington —At 8 p.m. Dr. F. Mollvo Perkin on 
" Applications of Electro-Chemistry and Electro-Metal- 
lurgy." 

Monpay, May 29. 

Nortu-East Coast [INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—Bolbec Hall, Westgate-road, Newcastle- 
on-Tyne. Closing business meeting of the session. 

University or Lonpon.—First of five lectures by Dr. 
A. E. Kennelly on “ The Application of Hyperbolic Func- 
tions to Electrical Engineering Problems,” Institution of 
Electrical Engineers, Victoria Embankment, 5.30. Other 
lectures on May 30, 31, June 1 and June 2. 

Turespay, May 30. 

Roya Society or Arts.—Conversazione at the Natural 

History Museum, South Kensington, 9 p.m. 
THURSDAY, JUNE 1. 

Roya. Instirution.—Albemarle-street. (1) “ Changes 
Effected by Light," (2) “ Practical Progress on Wireless 
Telegraphy," Mr. T. Thorne Baker, F.C.S., 3 p.m. 

INSTITUTION OF MINING ENGINEERS.—Geological Society, 
Burlington House, Piccadilly, W.  Fifty-fourth general 
meeting. 

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION, 
Balfour House, Finsbury-pavement.—Meeting of Council, 
2.30 p.m. 

RoNTGEN Socrery.—66, Victoria-street, Westminster, 
S.W. Ordinary general meeting. Papers: “ On a Possible 
Therapeutic Use of Strongly Lonised Air," by Mr. C. E. 5. 
Phillips; “ Photographic Action of the Positive Brush 
Discharge," by Mr. Charles W. Raffety. 


GUARANTEED QUALITY 
PROMPT DELIVERY 
F. CARSON x EVANS. 

J^FENCHURCH BUILDS LONDONEC 


Wm. RICKARD, Ltd., 


V.LR. AND BITUMEN CABLES, 


DRY OELLS, &c. 
Ashbourne Road Mille, Derby; 22 & 23, Jewin Street, E.C. 


Ladders, Steps, 
Trestles, 
Scaffolds, &c. 


Sale or Hire. 


HEATHMAN & CD. 


10, Parson's Green, 
London, 8.W. 


C. PASS & SON, Ltd. 
Bedminster Smelting Works, BRISTOL. 
SELLERS OF 


ANTIMONIAL LEAD OF ALL GRADES. 


BUYERS OF 


LEAD ASHES & LEAD RESIDUES FROM ACCUMULATORS. 


Telegrams : ‘‘ PASS, BRISTOL.” Telephone: 475. 


DLAKE & INSULATING STAPLES 


Write for Samples and Prices. 


MOSSES & MITCHELL, 
Chiswell Works, 122-124, GOLDEN LANE, E.O. 


BIRKBECK BANK 


ESTABLISHED 1851. 
‘SOUTHAMPTON BUILDINGS, HIGH HOLBORN, W.C. 
21 PER CENT. INTEREST 


allowed on Deposit Accounts repayable on Demand, 


2 PER CENT. INTEREST 


allowed on Drawing Accounts with Cheque Book. 


Stocks and Shares bought and sold for Customers, Advances 
made, and all General Banking Business transacted. 
ALMANACK, with full particulars, POST FREE on application. 


C. F. RAVENSCROFT, Secretary. 


A MUNICIPAL OBJECT LESSON. 


A public clock, presented to the Borough of St. Maryle- 
bone by Mrs. Mocatta, of Great Cumberland-place, was set 
going at Marble Arch on Tuesday afternoon. It consists of 
two large dials facing east and west fixed upon an arc lamp 
standard in Oxford-street, opposite the end of Park-lane. 
These dials are operated by an electrical time transmitter 
contained in a cast-iron pillar on the refuge. This instru- 
ment receives an electrical impulse every hour from Green- 
wich Observatory and transforms it into the half minute 
impulses necessary to propel the hands of any number of 
clock faces. It does this quite automatically, so the clock 
never requires to be wound up. The work has been carried 
out by the Synchronome Company on the system invented 
by Mr. Hope-Jones, who has been advocating municipal 
time service for many years. 
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In this Section of “The Electrical Engineer" we give Publicity to New Inventions and Specialities. 


Paterson Oil Eliminators. 


The Paterson Engineering Company, Ltd., of Amberley | 


House, Norfolk-street, Strand, have received a repeat 
order from the Birmingham Corporation for the supply of 
one of their well-known Paterson Oil Eliminators with 
quartz sand filter for the removal of all trace of oil from 
350,000 Ibs. of condensed steam per hour with 2 peak 
load of 500,000 Ibs. This, with the Paterson Oil Eliminator 


Fig. 1. 


installed at the Summer-lane generating station in 1908, 
will constitute the largest plant of its kind in existence. 


This repeat order was placed as a result of the satisfactory | 


working during the last three years of the existing plant, 
the boilers being kept free from all oil at a cost for chemical 


reagents of -169 of a penny per thousand gallons purified. 


The combined plant will have a capacity of 800,000 Ibs. 
per hour. 


Weather Proof Reflector Fittings. 

The Benjamin Electric, Ltd., la, Rosebery Avenue, 
E.C., are making a special study of various types of re- 
flector fittings for commercial purposes. The weather- 
proof lines are designed along the lines of durability and 


BE MJ AMT 
; 


Fig 2. 


efficiency, and particular attention has been given to 


secure the proper curve of reflector and position of the . 


lamps in relation to the same, so as to secure the highest 
efficiency possible for the amount of current consumed. 

Their line embraces weather-proof reflector fittings 
taking one 16 c.p. lamp to those taking ten 50 c.p. or one 
500 c.p. lamp. All these fittings are complete, and include 
lamp-holders of special design. In the case of cluster 
fittings the internal connections are mechanically made. 
They are, therefore, ready to install without any pre- 
liminary fitting-up. 


ow 
Fig. 3. 


Fig. 1 illustrates a reflector fitting which is especially 
suitable for use in works, over machines and benches, or 
in any place where a wide distribution is not required. 
This fitting has a bowl-shaped or “ diffusing ” reflector. 


| Fig. 2 is a “ distnbuting " flat cone reflector fitting, 16 
‘in. diameter, and i8 shown with a 400 c.p. lamp. 

| Fig. 2 shows a weather-proof cluster fitting with a swan- 
| neck bracket. An all-copper 5-hght “ wireless " cluster is 
| used with a 15-inch vitreous enamelled steel reflector. 
Fig. 4 is a 10-light ' wireless " cluster fitting with a 


suspension hook. An all-copper cluster body is used under 
an 18 or 20-inch enamelled steel reflector. 

Fig. 5. This well-known lantern is equipped with a | 
single lamp-holder or a '* wireless " cluster of two, three or 
four lamp-holders. Bv using “ wireless ” clusters in lantern 
bodies the difficulty of connecting up the various holders 
is avoided. | 


| Fig 5. 


Capabilities of Aluminium. 


The British Aluminium Company, Ltd., of 109,- Queen 
Victoria-street, London, E.C., have just issued a new 
leaflet (No. 112, May, 1911) showing the ease with which 
aluminium can be polished, satin finished or frosted, so as 
to bring out with greatest effect the artistic colour of this 
| wonderful metal. Aluminium is polished in much the same 
. way as brass and German silver. First the articles are 
sanded with ordinary Trent sand and oil on a bob covered 
with leather running at a high speed. The second operation 
is grease mopping, which is done on a calico mop 
using tripoli compo, and finally the articles are finished 
on a soft mop using dry lime or rouge. Articles once machine 
polished may be kept in good condition bv the use of any 
ordinary metal polish. A fine steel scratch brush run at a 
high speed will give a white satin finish to sheet metal or to 
articles manufactured from sheet. In this operation 
light easy strokes are desirable, and the brush must be 
quite free from grease. The surface of aluminium sheets 
which have been evenly finished by broad brushes may 
be printed upon with the best results. The colouring of 
artistic. showcards, panels, dials, etc., show up most 
effectively on the white satin ground of aluminium finished 
in this way. A steel scratch brush run at a high speed 
will give a polish to sand castings, and will remove any 
yellowish streaks that may have. been produced ybyy too 
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hot metal in casting. To give pure aluminium a fine 
white frosted appearance the metal or articles should be 
first cleansed from any grease or dirt by washing in hot 
water or a weak solution of ordinary potash. An enamel 
iron dipping bath should be selected according to the 
size of the work to be frosted ; white powdered caustic 
soda should be used diluted with cold water. This solution 


must be heated and kept just under boiling point while - 


in use, and should be strong enough to blacken the 
aluminium when plunged in for a few seconds. The articles 
should then be washed off in cold water, and dipped in 
aqua fortis, they should again be washed off in cold water, 
and finally dipped in hot water to be dried out in clean 
boxwood dust. This method is specially recommended 
for frosting ornamental stampings. etc. 


“Thames ” Automatic Tumbler Switches. 


To meet the trade demand for small automatic circuit 
breakers, the Thames Ironworks Shipbuilding and Engin- 
eering Company, Ltd., Electrical Department, Canning 
Town, E., are now placing on the market what is claimed 
to be the smallest circuit breaker extant. As the safety of 
all electric circuits depends entirely upon an open fuse, 
which can be tampered with or increased in size by almost 
anyone, it is obvious that an automatic switch which oper- 
ates at the predetermined current for which it is per- 
manently calibrated free of any time element is an essential 
condition of a protecting device. These switches are manu- 
factured under Denny’s patents, and we illustrate in the 
accompanying figures two types of this apparatus. 


Fic. 1. THAMES AUTO TUMBLER, DENNY'S PATENT. 


Fig. 1 shows the switch in section, the magnet being 
protected by a porcelain surround ; and Fig. 2 shows an 
outside view of the switch without the porcelain surround ; 
the latter type being more suitable for distribution boards 
and conduit boxes. The object of these switches is to p ro- 
vide a reliable automatie switch for small powers up to 
5 amps. and suitable for voltages up to 500. Toa large 
extent these switches replace the ordinary small porcelain 
bridge fuses and cut-outs for lighting and small power 
circuits, and, incidentally, the trouble and inconvenience 
of replacing blown fuses. 


Fic. 2. 

For controlling lights either from a distribution board 
or from separate points these switches are also admirably 
adapted, and in the case of the former the distribution 
board can be fitted with D.P. auto tumblers, or N.P. auto 
tumblers and S.P. fuses, the fuses being rated about 50°, 
above the current necessary to trip the switches. In either 
case the size of the distribution board is considerably 
reduced and greater efficiency results ; should the switches 


THAMES AUTO TUMBLER, DENNY S PATENT. 


be used at different points of a building a small distribution 
board is used containing auto tumblers or fuses as the case 
may be. 

In size and appearance the switches are very similar to 
the ordinary tumbler switch, and are self-contained with 
a special type of electro magnet, the winding of which is 
in series with the switch. ‘The armature of the magnet 
Is ia. direct mechanical connection. with a tripping lever, 
which in turn retains the switch circuit closer in the “ on ” 
position. 

Should an overload occur the armature is attracted by 
the magnet, and the tripping lever thereby operated, thus 
releasing the switch which opens instantaneously, it having 
no time element like a fuse. The operating lever, or knob, 
is not fixed in any way to the switch parts, so it is therefore 
impossible to close the switch on a short circuit. To release 
the switch by hand a push button is provided at the 
bottom of the switch, which on being depressed operates 
the tripping lever, giving a quick break to the switch 
independent of the operator. The use of these switches 
on high voltage installations, such as electric railways, 
mines and tramways, should prove economical, as the 
outlay on cartridge fuses for replacements on these circuits 
is generally very heavy. The auto switches are also quite 
suitable and reliable for use as limit switches on a flat rate 
system of lighting and can be supplied in various designs 
and finishes. They have also found favour in connection 
with small motors and electric tools. 


Illumination Effects. 


Carbon filament lamps will doubtless enjoy another spell 
of prosperity during the forthcoming Coronation celebra- 
tions, as owing to the temporary nature of the various 
installations the higher priced metallic filament lamps will 
not be widely adopted. Messrs. Siemens Brothers Dynamo 
Works, Ltd., Tyssen-street, Dalston. inform us that they 
are now holding: large*stocks of carbon lamps which can 
be supplied immediately, at remarkably low prices, which 
will only-hold good until;thefpresent stocks are exhausted. 
As all orders will be executed«n the strict rotation in which 
they are received, it would be advisable to send orders or 
reserve sufficient quantities immediately. These types of 
lamps have been in great demand for illumination work, 
and we illustrate here some night effects which were 


ohtained during the Royal visit to South Africa on the 
occasion of the opening of the Iniperial Parliament there. 
Manv thousands of lamps were employed in these decora- 
tions, which were supplied by the South African. branch 
of the above firm, and as will be seen, highly satisfactory 
results were obtained. Similar lamps will be used in the 
rarious schemes which Messrs. Sicmens Brothers. are 
catering for, and the actual fixing and crecting work will 
bes placed in the hands of thoroughly competent electrical 
contractors. Messrs. Siemens Brothers will be pleased to 
forward a copy of their Coronation devices and accessories 
list, toganv, who are interested in illumination schemes. 


We learn that Mr. Geo. Tate, who has fulfilled the position 
of Works Manager to Messrs. Are Lamps, Ltd. (manufac- 
turers of the Davy “unre, flame, and enclosed arc lamps) 
for the last 10 vears since the Company's formation, has 
now severed his connection with them. Communications 
mav be addressed to Mr. Tate at 3, Blenheim-road, St. 
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Weekly Digest of Electrical Patents. 


Specially compiled for the “ Electrical Engineer." 


Train Lighting and Ventilation. 


€666.— 19190. .J. STONE & Coray, Lro., Deptford, SE. Tois 
electric system for lighting and ventilating trains comprises 
a reversible dycamo and a double cleetromir ret. The fan 
motor cireuit is always directly connected with the positive 
brush of the dynamo whatever direction the dynamo is 
driven 

Control Systems for Electric Motors. 

9171.—1910. Curier HswME* MANEFACTERING COMPANY, 
Milwaukee, Wisconsin, U.S. A. Di this system the same 
resistance is employed for starting ard regui: iting the speed 

of the motor. For this purpose the whole of the resistance 
is adapted to be removed from the motor cirenit it has 
started and remserted to anv desired extent. immediately 
on removal of the resistance, The amount ot resistance 
which is reinserted is adjusted prior to the removal of when 
starting. 


Motor Speed Variation and Control. 


9199,—1910.  CcTtLER. HAMMER MANUFACTURING COMPANY. 
Milwaukee, U.S.A. This method for controlling electric 
motors connected in series consists in increasing the poten- 
tial impressed upon the armature of one motor and simul- 
taneously decreasing the potential impressed upon the 
armature of ano her moter to cause the motors to operate 
at relatively different: speeds, 

Motor Contro! Systems. 


9276.— 1910. Currer HAMMER MANUFSCTURING Company, 
Milwaukee, U.S.A. In this system for controlling motors 
operating under variable loads the predetermined: variations 
in the speed or electgemotive force of the motor cause the 
operation of electro. responsive devices for. reducing the 
speed of the motor, These devices are actuated by means 
for causing variations ui the voltage impres: sed proportionally 
to but in wider range than the variations jn the clectre- 
motive force of the motors. A further invention (0278, - 
1910) provides the arrangement of mechanical differenti] 
gear one member of which is operated by a constant speed 
machine and another member by the motor to be con- 
trelled, When variations in. the. load opem the motor 
circuit. occur the diferential gear actuates the motor regn- 
lating device to alter the cireait. conditions in. order tco 
maintain the motor at constant. speed under varyinz 
lords during the waole time ihe motor is in operation. 


Dynamo Machine Regulation. 


0313. —1910. D. Batacnowsky & P. Carre. £0, rue de l'EÉchi- 
quier, Paris. In. order to extend. the. regulation effects 
obtained by field variations the auxiliary. field windings 
of the dynamo are connected to two brushes of the same 

. polarity. The brushes are situated in a commutation zone 
and mounted on distinct and movable collars. I he definite 
position favourable to the regulation is adjusted by hand. 


Electric Ovens. 


9611.—1910. H. Gray. Electricity Works, Accrington. The 
air of the oven is heated by electric units disposed within 
the lower portion and near the sides of the cooking chamber. 
This heated air is conducted and distributed over the whele 
of the upper part of the chamber and surrounds the food. 
When cool the air flows down to the lower part. of the 
chamber, where tt is re-heated without passing from the 
cooking chamber, 


Incandescent Electric Lamps. 


0615.—1910. A. W. BrEvTTEILL, 133, Fifth Avenue, Manhattan, 
New York. The lamp has a divided straight filament. The 
support is arranged between the points of division of the 
filament and is anchored to the wall of the lamp tube. 


New Insulation Material. 


9858.—1910, W. F. Reip, Fieldside, Addlestone, Surrey. This 
insulation material consists of a mixture of cork and boiled 
linseed oil. The cork is finely ground so that it will pass 
through a sieve which has 2,500 meshes to the square inch. 
The oil is boiled until it will draw into thr ads when cold. 
Forty parts by weight of oil are mixed with 40 parts cork. 
The mass is moulded into shape while hot and hardened 
by exposure to air at a temperature of 100° F, It is then 
coated with par«flin wax. 


Electric Furnaces. 


9897..—1010. J. Harpers, " Lyndhurst,” Purley. The furnace 
has a concave roof which radiates and retlects upon the 
charge the heat derived from a long are extending over 
the surface of the charge between cooled meta’ electrodes 
which are upwardly inchoed with respect to the surface 
of the charge. 


SIEHT 
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Electric Switch Mechanism. 


„1707. 1910. "RITISH. THOMSON-Hovston COMPANY, 
Cannon Street, E.C. A pair of toggles are arranged between 
the switch handle and the circuit breaker arm. One togele 
consists ol two members which are locked by a catch 
pivoted on one of the members, This when locked forms 
one member of the second toggle. The catch can be auto- 
matically released for the purpose of opening the switch. 


LTp., 


Variable Speed Dynamo. 


P2651.- 1910. C. T. Leu MANN, Maydore, Mattock Lane, Ealing. 
W. An arm is mounted on a double ball race on the dynamo 
spindle. The arm has brushes which move in a groove 


between contact plates. The centrifugal ball. governor 
moves the arm and its brushes along the groove, cuttingin 
or out resistance in the field circuit and opening and closing 
the main circuit. 


Electric Change over Switch. 


12731. —1910. A. H. ADAMS, 106, New Bond Street, W. This 
epparatus for cornecting a consamer’s circuit with one or 
other of two sources of electricity comprises a relay the 
coil of which is excited trom the mains of the noi mal source. 
The relay controls the operating circuits of e'ectromag- 
netically operated. switches which control the source of 
supply. The relay contacts are so arranged that only one 
of the operating cireuits is completed at a time. 


Protective Devices for Electric Distribution Systems. 

1065,12... 1910. GENERAL Erectie Compiny, Schenectady, 
U.S. V. This is an improvement in devices of the type in 
which the electrolyte is contained in a number of trays 
supported one above the otner and enclosed in a vessel 
eontaining insulating fluid. Phe improvement consists in 
the provision of an insulating wall between the edges of 
the trays and the walls of the vessel. 


Armoured Switches and Fuses. 


LAES 19102 R.J. DEN, 52, Osborne-road, Sheffield, The door 
of the switch casing has a pivoted slotted link which engages 
the switch operating member aid locks it when the door 
of the casing is open. 


Manufacturing Fireproof Electrically Conductive Material. 


19686, -*910.. CERRUDER, SIEMENS & Company, Lichtenberg, 
near Berlin. Pulverised. metallic silicon is added to the 
silicon carbide or clay forming the electrically conductive 
fireproof material After the mass has been shaped it is 
brought to a white heat in an atmosphere of carbonic acid 
gas, carbon monoxide and nitrogen. 


Switch for Electric Horns. 


2218].— 1910. H. Lrcas, Great King-street, Birmingham. <A 
single sliding switch element controls the circuit which 
supplies current to a Forn at different voltages in order to 
produce sounds of varying intensity. 


Electro Dynamical Couplings. 


J8940,—1910. | SIEMENS-SCHUCKERTWERKE, G.m.b.H., Berlin. 
The armature is so wound that the conductors are cut bv 
the magnetic "ux of two field evstems. The rotating field 
is produced by a stationary winding which is supplied from 
a separate source of electromotive force. 


Contact Breakers for Internal Combustion Engines. 


—1911. A. E. FLETCHER, Sampson-road, North Birming- 
ham. The contact lever has a cam engaging part which, 
when the side presented to the cam has become worn, can 
he removed trom the lever and reversea 30 as to bring the 
other side into usc. 


2455. 
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HEATING RAILWAY CARRIAGES. 


The Austrian. electric railway authorities have been 
actively experimenting as to the different means of heating 
the carriages. Experiments were made with gas fires with 
clav radiators, stoves burning anthracite briquettes, and 
with ordinary electric heaters. The first method of heating 
was found to cost 7d. to 9d. per coach per day of 15 or 16 
hours, while the electric coil heating cost still more. The 
electricians therefore devised a plan for utilising the heat 
generated by the working of the electric motors, and were 
so far successful that by this means the cost of heating a 
coach has been brought down to about 4d. per day. 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns per 
week. 


Line. 


Ending, 1911-12 | 1910-11. 


|May 17 
Aberdeen Corporation. . .. ....*- | 
Ayr Corpora on eccosc ooo oo ee es May? 20 
Birkenhead Corporation. ......- May n 
May 13 
Birmingham Corporation... ...- | 
Blackburn Corporation......--- May T 
Blackpool Corporation. .......* = 
Blackpool-Fleetwood Trams.... May ze 
May 21 
Bolton Corporation........-.--- 
Bournemouth Corporation...... May 1 
May 20 
Bradford Corporation. ......... 3 
Brighton Corporation Pana ae May zi 
Bristol Tramway Company..... MAY 19 
Burnley Corporation.......---- ay | 
May 21 
Burton Corporation......-+-+>- | 
Cardiff Corporation........-.-- May 13 
Carlisle Tramways Company.... = | 
Central London Railway ....... May 20 
City and South London Railwa May 21| 
Cork E. 1. and L. Company.... ay 18) 
Croydon Corporation ....-.---- prt | 
Darwen Corporation. .......s... us. 50 
Dover Corporation .....-+--+:- y 
May 19 
Dubiin and Lucan Electric Ry... | 
Dublin U.T. ... «ecce cece es MEY H" 
May 17 
Dundee City Tramways........ 
East Ham Corporation... .... ..|May 20. 
Glasgow Corporation. ........-- May 20 
Gloucester Corporation........- 
Halifax Corporation ........- ..|May ii 
Huddersfield Corporation. .. . . .. NEUEM 
Hull Corporation.. s.es... we OIMay | 
May 20 
Ilford Corporation........ ese 
Ilkeston Corporation iuis a a May N 
Kirkcaldy Corporation......... = 
Tancashire United Tramways... |ay ni 
May 20 
Leeds Corporation........... 
Leicester Corporation........-. May 20 
May 13. 
Liverpool Corporation ......... i 
Liverpool Overhead Railway....| ay 21 
London County Council..... T je H 
London Electric Railway ...... ate 20 
Lowestoft Corporation ......... y | 
Mar. 
Maidstone Corporation......... | 
Blanchester Corporation........ May zi 
May 20 
Metropolitan District Railway.. T. 
Metropolitan Railway.......-.- May ced 
Nelson Corporation............ May 20, 
Newoastle-on-Tyne Corporation.|May 20 
Newport (Mon.) Corporation....| May 13 
Oldham Corporation........... May ah 
Portsmouth Corporation ....... April 29 
Reading Corporation........... Apiil 27 
Rochdale Corporation. ...... ...|April 22 
Rotherham Corporation........ May 18' 
Salford Corporation. ........... May 15 
Scarborough Tramways Co......jApril 23 
Sheffield Corporation ......... {May 21 
Southampton Corporation...... May 17 
Southend-on-Sea Corporation...'May 17! 
Stockport Corporation ......... _— . 
Sunderland Corporation........ May 21 
Swindon Corporation ...... e... | May 17 
Torquay Tramways........eee0. "TTL. ! 
Wallasey Corporation..........|May 20 
Warrington Corporation........|May 11) 
West Ham Corporation.........|Mar 23 
Wolverbampton Corporation.. ..|May 17 


£ 
1,362 
265 
1,113 
7,136 
1,156 
450 


2,563 
1,653 


5,245 
$00 


6,235 
1, 322 


260 
2,367 
4,997 
8,104 


559 
2,266 


207 


138 
5,584 


1,159 
:986 


20,027 


1,830 


1.816 
2.618 


511 
131 
1,358 


7,255 
? 460 


11,529 
1,483 


44,869 


63,273 
146 


157 
16,138 


11,591 
17,231 


160 
3.967 


715 
2,017 


1,788 
570 


1,385 
072 


4,734 


— 


6,409 
1129 


557 


£ 
1,350 

269 
1,222 
6,712 
1,384 
1,351 


9,890 
2,142 


6,461 
1,253 


7,967 
1,567 


327 
2,107 
6,737 
8,061 


557 
1,575 


270 


205 
6,197 


1.190 
1,356 


19,199 


2,578 


2,169 
2,975 


780 
116 
1,489 


8,572 
2.914 


10,879 
1,027 


40,606 
61,029 
208 


100 
17,093 


12,580 | 


18,526 


185 


3,981 


648 
2,090 


1,783 
656 


1,083 
800 


4,728 


6,731 


1,446 |— 


732 


Increaseor | Miles of Accounts for past year. 
decrease. | track open. 
E Sip Receipt 
Í eceipte per 
Week. | Current , 1911. | 1910. otal Passengers | Cor miles | Pas | Car | Mile of 
2 receipts. carried. run. senger.| mile. | track. 
le a a nS US a |e 
| 
£ 
| 27i 274 May 31| 71,080 | 17,517,804 | 1,566,119 | -98 11-02 | 4,940 
{ —_ p: Lo meet — -— aa 
24-089| 24-089] Mar 31| 56,713 | 12,544,501 | 1,207,761 | 1:089/11:13 | 2,315 
| 56-792| 5852 | — Ex s T — ee 
14°62 | — T Æ ne En eet sas He 
|1462| — = = a = s Ot chee = 
— | — | Dec. 31| 35,210 | 2,930,144 592312 | — Em "s 
42 42 | Mar. 31,121,707 | 27,018,140 | 2,641,202 | 1:08 |11-05 | 2,897 
21:90| 21:95| ,, 31| 89,225 | 13,991,828 | 1,766,068 | 1°47 1171 | 2,912 
98 |6481 "a = = = em = 
95 | — » 81} 49,124 | 10,708,184 | 1,126,676 | 1-101/10:464 | 2,857 
57 57 | Dec. 31| 308,615 | 47,454,560 | 5,914,718 | - — -n 
| 22 20 | Mar. 81| 65,295 | 12,911,113 | 1,268,118 | 1°21 12:41 | 6,067 
606 | , 81] 153608 | 83,131,172 432,911 | 1:07 | 7-75 | 1,416 
| 17°35 |1735 | >, 831/109,979 | 25,058,146 | 2,497,169 | — {10-57 A 
| 6-32 | 6:32 | Dec. 81| 350,150 | 41,898,978 | 1,456,780 | 2-01 |, 5:769 55,404 
| T26 | 7260 | — x -s em ETE EE "D 
9°89 | 9:89 | Dec. 81| 25,497 | 5,704,071 899,173 | 1.07 | 6:80 | 2,578 
113 | — | Mar. 31, 85,806 | 19,476,576 | 2,269,500 | 1:057! 9-07 | 4,428 
7-23 | 7-23 | |, 31| 13,809 | 2,567,654 245,684 | 1°80 | 13°68 1,922 
| 7 7 „ 91| 11,593 2,697,672 816,754 | -08 | 878| — 
| 7 7 | Dec 31| 7,472 449,677 146,081 | 420 |1227 |1,067 
| 642 | 64} aes = = pa MOM er ed 
| 28 | — | May 15! 62,328 | 16,843,900 | 1,922,894 | -87 |1130; — 
14 14 | Mar. 81| 53,287 | 16,050,912 | 1,203,753 | -78 | 9-81 | 3,750 
c 195i 1944| May 31,893,591 | 222,730,571 | 20,974,016 | -96 |10-22 | 4,706 
— 1 as Edi c PSP ccm TEM PE MA 
+- 1,013 53-171 37 | Mar. 81| 92,609 | 17,067,856 | 1,909, 97 | 1-30 |11:64 | 2,456 
4-1,184 | 98, | 284 | ,, 31| 96,185 | 19,001,000 | 2,058,063 | 1-22 |1l:21 | 3,375 
+ 781: 29 26 ,  81|128,722 | 30,964,254 | 8,022,844 | 1: |1022| — 
136 | 10 104 | ,, 31| 26,828 | 6,985,400 684,446 | -87 | 9-58 | 2,066 
a 4 4 „ 91 7,214 1,968,850 198,415 | 91 | 79 | 1,803 
see | 7} | May 15| 14,903 | 4,874,190 459,006 | 711| 7-838 | 1,856 
+ 571, s9 39 | Dec. 31) 68,689 | 13,755,820 | 2,272,765); — | — m 
4-3,328 ' 108 | 108 | Mar. 31/357,610 | 78,885,016 | 8,152,900 | 1-08 |10°41 | 3,311 
= | — — — — — — — — — 
Ti | 116 | 10 Dec. 31| 682,276 | 126,607,283 | 12,235,408 | 1:106/11-42 | 6,020 
1,500 665 | 2-40 | June 30) 79,004 | 11,171,615 | 1,106,886 | — | — — 
+ 19,972, 138} | 132} | Mar. 31/1,891,035| 418,317,377 | 39,545,612 | 1:06 [11°48 | — 
— | 21-25) 21:25) — — — — — | — — 
+ 195; 84| — | Sept.30| 10,896| 2,977,816 329,958 | 1:07 | 7-9 | 2179 
— { mc — — man —— — — — 
+ 7.589 | 183 | 181 — — — — — = — 
15,133 24 24 — — = — — z= = 
6,940 | 24} | 244 | Dec. 31| 718,089 | 102,849,458 — 148| — ES 
254: 2} 9? | Mar. 31| 7,576 | 2,119,878 203,708 | =æ | 8-93 — 
4-2,002 | 60i | sop | ,, 31,200,130 | 45,835,207 | 4,437,630 | 1°00 |1115 | 3,421 
395 | 1| 144| ,, 81) 35146 | 8,452,562 895,238 | -99 | 9-42 | 2,425 
+ dd 30] | — — — — — AN uitis nes 
— 1,210 15 28} | Mar. 31| 102,978 | 23,053,717 | 2,291,767 | 1:10 /10°15 -— 
+ 171) 13] 13 » 31| 82,506 | 7,834,575 909,439 | ‘96 | 8:28 | 4,183 
1087 938.2093 | ,, 31| 63,000 | 11,360,871 | 1,402,632 | 1°31 |10-774| — 
350: 12 | 939] , 31] 33,313 6,960,178 722.308 | —  |11:00 — 
2,511 | 78 | 74» | Mar. 31| 244,066 | 45,771,611 | 5,486,150 | 1°25 [10°67 | 8,185 
| - 
+ 2,328, 40 393 | Mar. 25,316,739 | 84,500,331 | 7,618,383 | -900 | 9-978, 4,144 
+ 1469 18 18 „  25| 62,647 | 10,121,887 | 1,157,451 | 1°25 |11-83 | — 
+ 430 | — It ix = = A xtd. "m 
— | 25 95 | Mar. 81| 52,004 | 9,155,172 | 1,835,911 | 1°34 | 9-342, 1,830 
+ ET 20 | 20 , Bt] 58,889 | 14,561,672 | 1,451,908 | -97 | 9°73 | 2,044 
2 = ut Ea ae ai = E dix 
— , 841 | — | Dec. 31| 15,065 | 2,880,420 $53,207 | 1°40 | 1023| — 
1,106 12°68 |12-46 | Mar. 31| 49,836 | 9,990,053 | 1,059,629 | 1-19 11:28 | 3,971 
+ 145 og |9858 | , 31] 20,169 | 5,206,980 435,774 | °*915|10°930 | 2,064 
— 978 |27-8 | Mar. 31,127,066 | 86,946,649 | 2,007,805 | -801|10'21 | 4,518 
377 | 25 — » 81; 44432 | 9,440,309 975,714 | —  |10-929 | 2,190 
| 
a Train Miles. A Half-years’ figures, 


5:93 


1 FiE 


Electrical Engineer 


- BOSSI WIE OMA} 
—— T IS ——- 


ie 


Old Series, Vol. LIT. 
New Series— No. 22, Vol. XLVII. LONDON, 


JUNE 2, 1911. 


Price 3d. 


Registered at the General Post Office. 


NOTES. 


WI UH the revival of an active commercial policy in 

China under the influence of the new £10,000,000 loan 
and the stimulating efforts of Sheng Hsuan-huai, the 
able administrator who has been recalled from exile to 
become Minister of Communications, there should be 
opened up in that country a considerable field for British 
electrical engineers and manufacturers. The works already 
definitely planned are the construction under a British 
engineer of a main line of 600 miles from Wuchang, the 
capital of the Hupei Province, through Changsha, the 
capital of Hunan Province, to the southern border of 
Hunan, where it will connect with the Kwangtung Railway, 
now being constructed by the Chinese; the construction, 
under a German engineer, of a main line of 400 miles in 
Hupei Province from Ichang on the Yangtsze through 
Chingmenchau and Siangyang to Kuangshui, on the Peking- 
Hankau Railway; and the construction, under an 
American engineer, of a main line of 200 miles in Hupei 
Province from Ichang to the border of Szechuan Province. 
According to a Peking correspondent of the * Times," work 
must begin within six months, and its completion will 
provide China within three years with 1,200 miles of new 
railways in the densely peopled Yangtsze Provinces. The 
time is ripe for a vigorous effort on the part of British 
enterprise in China, whither, according to the ‘ Berliner 
Tageblatt," the A.E.G. has already dispatched five special 
emissaries with a view to the exploitation of such electrical 
possibilities as may present themselves. 


AILWAY electrification on the Continent is proceeding 
apace. À power station is in course of erection at the 
Walchensee, which will supply 24,000 h.p. for use on the 
Bavarian State railways. The water of the Isar drives 
the turbines, and the supply is from 5.500 gallons per 
second to a minimum of half that volume. The effective 
head is about 600 feet. The turbines are of the Pelton 
type with horizontal axles. The estimated cost of the 
erection of the new station will be nearly one million 
sterling, and the electric output is reckoned at 120 million 
kw. hours, part of which will be applied to other than 
railway purposes. German engineers are to be employed 
in the electrification of the railways in the Pyrenees 
belonging to the Southern French lines. These are only 
short lines, the whole distance being less than 200 miles, 
and most of it is single line. Four power stations are about 
to be erected to supply 50,000 h.p. One station derives 
12,000 h.p. from the Canteret and the Gavarnie, another 
receives 18,000 h.p. from the Oule, while the two remaining 
stations at Porta and Ossau contribute 10,000 h.p. each. 
These works will supply a rotary current at 60,000 volts, 
which will be transformed to 12,000 volts at five sub- 
stations. On the short branch lines motor-coaches of 
400 to 500 h.p. will be employ ed and will draw four trailers. 
Passenger trains on the main line will run at 60 miles per 
hour, and goods trains will have a speed of 35 miles per hour. 


AILLESS traction would"seem to be faring somewhat 
badly at the handsYof Parliamentary Select Com- 
mittees. Though in many cases the system is an ideal one, 
it is, of course, obvious, that it,is not one which is suited 
to all local conditions, and it may be said that, on the whole, 
Parliamentary discretion has so far been wisely exercised. 
An Engineering Correspondent of the “ Times " hits the 


right nail on the head when he says that until experience 
of running costs has been gained it would be very imprudent 
for any one to erect generating plant specially to provide 
the power for trolly omnibuses. The theory held at present, 
he observes, is that where an electric supply station alrcaiv 
exists, the standing charges of which are borne by either 
a tramway or a light and power undertaking, the capital 
cost of a few miles of overhead construction may be safely 
incurred ; “ but the total charges of the smallest generating 
station would probably make all the difference between 
profit and loss." The writer points out a very important 
consideration in this matter. He says that it is understood 
that where powers for electric supply exist, the only 
sanction required is that of the local authority and the 
Board of Trade to the erection of overhead wires, the 
omnibus system being regarded as simply a power consumer 
of the supply undertaking. Consequently, the statutory 
power companies, with their immense interurban areas, 
may take a leading part in the development of this new 
method of traction. On this it should be observed that no 
official announcement on the subject has so far been 
forthcoming. 


ENTRAL station engineers will be interested to learn 
that the Committee of Organization of the Inter- 
national Congress at Turin on the Applications of Elec- 
tricity is making a bold attempt to solte the eternal problem 
of increasing the load factor. The task of reporting on this 
subject has been entrusted to Professor G. Sartori, of Trieste, 
who asks us to co-operate with him in securing the views 
of such electrical engineers as may not yet have com- 
municated with him. Dr. Sartori seeks replies to the 
follewing queries: (1). Are your central stations fed by 
hydraulic power or by thermic engines (steam, gas, heavy 
oils) ? What is the total capacity of vour plants in kilowatt 
for every particular net-work system ? (2). Where both 
above-mentioned systems are emploved, what is the pro- 
portion between their relative capacities ? (3) Do you run 
hvdroelectric central stations where a direct daily storage 
of wateris possible ? (4). What isthe daily average record of 
your load diagram ? (5). Which is the prevalent application 
of the electric current on your net-work system ? (6). Are 
there storage-plants on your svstem ? What kind ? What 
is their object ? Are these under your control or do they 
belong to private firms ? What is the aggregate daily out- 
put accumulated in kilowatt-hours ? What percentage 
does the accumulated output represent in the aggregate 
output supplied by your central stations ? (7). Have you 
tried to encourage with special rates and tariffs or by any 
other means the employment of electrical current. with a 
view of improving the record of the diagram of load at the 
centre of consumption? Have you resorted to special 
means of propaganda to facilitate the attainment of your 
aim ? State which ? (8). Taking into account the practical 
results in vour plant, which do you consider the fittest 
application of current to correct the enormous want of 
compensation observed in the records of the load diagram 
in the central stations ? 


Professor Sartori himself expresses the view that the 
problem, complex though it undoubtedly is, can, in its 
essence, be reduced to two fundamental points—one, 
the discovery of new forms. of employment, of, electrical 
energy according to a pre-fixed time-table im «order to 
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correct the normal record of the load diagram at the 
centre of utilization ; and, two, the installation of a 
storage system of energy between the generating-plant 
and the place of consumption in order to correct the 
record of the diagram in the supply-station. That, however, 
is by no means the whole extent of the problem, but in 
any case Professor Sartori's effort seems likely to lead to 
excellent results. 


LTHOUGH we have found occasion more than once 
to criticise the Postmaster-General is regard to 
his attitude on the Telephone question, we may cordially 
congratulate him on his declaration at the annual 
dinner on Friday last of the staff of the National Telephone 
Company. Mr. Samuel said that though there were wide 
divergences of interest between the Post Office and the 
National Telephone Company, the settlement was being 
conducted without bitterness, and throughout the nego- 
tiations the interests of the staff of the company had been, 
and would be, fully considered. It was not simplv his 
desire, he said, but his determination, and that of the 
heads of his department, to see that full justice was done 
to all. He then referred to a new provision which had not 
yet been publicly announced under which it was proposed 
to allow an option to those who now contributed to the 
company's pension fund to assign their share of the fund, 
if they desired, to the Postmaster-General when the furid 
was wound up, and in exchange they will be allowed to 
count all the years they have spent in the service of the 
company, and during which they have contributed to the 
fund, as though they were years spent in the service of the 
State for pension and superannuation purposes. 
is à very wise and just decision and indicates a pleasantly 
unofficial frame of mind. 


OME statistics published in the current number of the 
" British Trade Journal," with regard to the con- 
sumption of electricity convey a moral which might well 
be taken to heart in this country. In Great Britain the 
consumption of current is worked out at 21:8 watts per 
head. It 13 not surprising to find that the proportion 
in the United States reaches the high comparative figure of 
48:5 watts per head, because America has always been the 
keenest among all the nations to appreciate the varied 
applications of this form of energy. But it is certainly 
remarkable to find that Switzerland, the Cinderella among 
Continental nations, should consume 40:0 watts per head 
as compared with England's 21:8 watts, and Germany's 
12:6 watts. 
ACCORDING to Mr. W. R. Lawson, English stock- 
holders in the Toronto Electric Light Company are 
in imminent peril of losing a very material portion 
of their investment. The great hydro-electric project of 
the Ontario Government, with the Premier of the Province, 
"ir James Whitney, and the City of Toronto Corporation 
behind it, is seeking, so Mr. Lawson says, to freeze out 
the Toronto Company. Not only, he says, are the municipal 
wires being run on the same side of the street as the wires 
of the Toronto Electric Light Company, but the two sets 
are being mixed up together. At first the municipal poles 
were pushed up through the Company's wires, so as to 
interfere with their action and to endanger the workmen 
handling them for repairs or alterations ; but this exercise 
of municipal supremacy was checked by the Company 
obtaining an injunction. Simultaneously, negotiations 
have been carried on with the Company for the surrender 
of its property to the Governments Hydro-Electric 
Commission ; and efforts were made to arrive at a valuation. 
In the first instance two very eminent consulting electrical 
engineers from the United States went over the plant, and 
appraised it at $7,500,000, a sum which would have 
made the value of the Company's stock S200. Then the 
City Council got an expert from Detroit, who put it at 
86,000,000, or $150 per share. Then the Hvdro- Electric 
Commission stepped in, and the Toronto Electric. Board 


This 


agreed to a third valuation by an expert whom the Com- 
mission brought from Montreal. He began by putting 
the “replacement value” of the plant at $6,500,000, 
but proceeded to make a number of arbitrary deductions, 
which resulted in getting the actual value down to an 
amount which would have been only $125 per share. 
The City Council adopted this valuation in place of their 
own, and made an offer to the Company on the basis of 
$125 per share, plus the value of its current assets, to be 
fixed by the Council's valuer. As a good many English 
investors have paid up to $165 for their stock, the situation 
is beginning to look critical, and a movement is already 
being made on this side to bring the whole question before 
the Judicial Committee of the Privy Council for equitable 
settlement. 


HILE British mercantile interests are struggling 
in vain to induce our own telegraph authorities to 


meet them in the matter of the urgent need for cheaper 


facilities for rapid communication, it has remained for the 
Belgian Government to point out the means by which 
this end may be attained. The Belgian Post Office Depart- 
ment has inaugurated a system of telegraphic subscriptions, 
by means of which newspapers, business houses, and any 
persons who, while making daily use of the telegraph, 
do not wish to rent a private wire, are enabled to transmit 
their messages at about one-half of the ordinary rates. 
The only conditions attaching to the system are that a 
minimum number of 250 words per day shall be paid for 
and that the messages shall be transmitted between 
stated hours. The Belgian Government is now seeking 
the consent of Great Britain, France, and Germany in 
order that a similar system may be established with those 
countries. So far as this country is concerned, we may 
hazard the prophecy that the proposal (to adapt a recent 
official reply) will be found “ impracticable in view of the 
system already in operation," and “ inadvisable as tending 
to establish a differentiation of rates which would gravely 
complicate departmental accounts." 


N our Business Notes last week record was made of a 
statement of policy on the part of the Corporation of 
Coventry with regard to electric supply finance which may 
be commended to the attention of the municipal authorities 
of Edinburgh. The profits of the. electricity undertaking 
for the past year reached the handsome total of £16,400 ; 
and Councillor Pridmore, the chairman of the Electric 
Light Committee, made some eminently practical remarks 
with regard to the disposal of this agreeable surplus. He 
said that the view taken bv the Committee was that it 
was not their duty to squeeze out as much profit as they 
could for the relief of rates. That, they held, would be 
false economy, but in the interests of the ratepayers it 
was their duty first to got the interest and sinking fund, 
then to keep the plant up-to-date and provide a reserve 
fund, so that when trade was bad they would not have to 
come on the rates and increase the price when manu- 
facturers were least able to stand it. After that they should 
pay the ratepavers a proper return for the risks they took 
in financing the undertaking, and then they should reduce 
the price to the consumer. For sheer, hard common-sense it 
would be difficult to beat this statement of policy, and 
Councillor Prid more and his Committee and the Corporation 
as a whole are warmly to be congratulated on their courage 
in putting it into practice. 
Village of Middleham is earnestly 
Gas in that rural 


HE Yorkshire 


debating the lighting problem. 


neighbourhood is supplied by the local gas company 


at the modest price of 6s. 8d. per thousand cubic. feet, 
so it is not surprising that efforts should be made to find 
an illuminant something more in accord with modern 
practice in the matter of cost. The subject was debated at 
a meeting of the Parish Council and a poll found thirty-nine 
members in favour of electricity while twenty-two came 
forward as champions of gas at 6s. Rd. 
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The Electrical Industry of Great Britain. 


Section I.— Its Present Condition. 
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The extensive and comprehensive inquiry into’ The bulk of these replies will from time to time 
the condition of the electrical industry which was | be printed in full in these columns, but in cases 
entered upon by the ELECTRICAL ENGINEER three , where a simple '* Yes " or “ No " has been appended 
months ago, and is still in progress, has already , to specific inquiries some time must necessarily 
resulted in the accumulation of a vast mass of | elapse before the work of classification can be com- 
information which we believe will prove to be of | pleted. A partial summary to May 30 is appended. 
unique and permanent value to all concerned in Meanwhile in conformity with the notification 
every phase of electrical development. | made in announcing the inquiry, we begin this week 
. This information has been collected at first hand | the publication of a series of articles on various 
from engineers, manufacturers, contractors and. important phases of the subject which have been 
merchants in every part of Great Britain. Com- | contributed by the well-known, independent special 
munications have also been addressed to repre- | writers who are co-operating with the ELECTRICAL 
sentative firms throughout Canada, India, South , ENGINEER in the prosecution of this investigation. 
Africa and Australasia with a view to ascertaining Some of these articles will doubtless be found to 
the progress of the industry throughout the Empire, | be frank to the verge of bluntness. It is possible 
and doubtless in due time information will also be | that a good many corns will be trodden upon. It is 
forthcoming from these sources. In all, nearly | equally possible that a few of our readers may find 
NINE THOUSAND sets of questions have been sent | themselves in disagreement with some of the con- 
out, and up to the time of writing an immense , clusions arrived at. That burden (if it should prove 
number of replies have been received, varying in ' one) we will endeavour to bear with such cheerful- 
length from a few hundred words to four and five | ness as may be demanded. Our only object is to 
thousand words. Additional replies are coming in ; get at the facts, and while, in the stereotyped 
by almost every post. , phrase, we do not necessarily identify ourselves 

The information thus acquired may be relied | with the opinions expressed by the writers of this 
upon as being in the highest possible degree authori- | special series of articles, we may assure our readers 
tative and exact. It represents the vicws on this , that these opinions are honestly and conscientiously 
important subject of the leading firms in the elec- set forth with a single view to the elucidation of 
trical manufacturing industry both in the heavy ' problems which at the present moment are not only 
trade and in the lighter trade, as well as the views | perplexing, but are prejudicial to the interests of 
of merchants and contractors. These views have | a great and important industry. Those who do not 
| 


been stated freely and without reserve and may be ' agree with the views stated are cordially invited to 
taken as representative of many years of accumu- | state their reasons through the medium of our 
lated experience. correspondence columns. 


- 
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First Article: Some Effects of Legislation. 


We enjoy in this country the benefits of freedom of a | to be a good thing generally takes care that each measure 
character that is hardly to be found in any other part of | contains clauses likely to promote internal strife rather 
the world, but unfortunately this very advantage carries | than united action. It is not too much to say that if in 
with it the danger that hasty and ill-advised legislation | the last thirty years a fraction of the time and money 
may prove a stumbling block to the very development and | that has been spent in unnecessary strife between capitalists 
progress that we all so much desire. In legislation there | and communists had been spent in united co-operative 
must necessarily be a conflict of interests. The legislator | efforts for the good of the country, we should not be in the 
is continuously reminded of the existence of the ballot box, | position of being a bad third among the nations in electrical 
and frequently it is necessary to support window-dressing | industry. Capital has always been necessary for progress 
legislation of a character which the individual member, | and as far as one can conceive to-day it alwavs will be. 
when out of the public eye admits, may in the long run do | Economists say that capital flows like water to places 
more harm than good. Many people ascribe the present | where it can get the best return. This is true in a way, 
state of the electrical industry to a lack of enterprise and | but the captialist and shareholder have memories, a fact 
technical skill, but no small measure of its present condition | that economists often forget, and therefore it is very difħ- 


is due to the results of ill-advised legislation. cult to get capital to flow back even when great oppor- 
For many years successive Governments have acted | tunities present themselves. | 
under the conviction that it is undesirable to assist industry In the late seventies and early eighties electrical develop- 


by means of legislation. There is naturally much to be said | ment was very rapid, public interest was aroused, people 
for and against this principle, but extremists have got into | began to expect wonders from electricity, and the talk was 
the way of thinking that obstacles tend to strengthen an | about " the coming thing." Unfortunately as usual under 
industry and, therefore, they say that artificial obstacles | such circumstances with us, company promoters swooped 
can do good and not harm. Unfortunately we in this | down like vultures on the growing industry and company 
country do not live in a little world of our own. Other | after company was floated, some of the proposals in the 
nations are keen to wage commercial warfare with us, | light of present-day knowledge being absurd to a degree. 
and the result of the above policy has been to put us in the | The Government were scared, and in their anxiety to pro- 
position of a man who is severely handicapped at the start | tect the public, passed legislation which severely punished 
of the race, and has to get through a number of artificial | the shareholder, the effects of which can still be felt when 
obstacles, while his competitors are not hampered from | money is wanted for the industry. | 
the start and have comparatively few, if any, obstacles to Lord Justice Fletcher Moulton, whom nobody can call a 
get through. In no other country in the world have such reactionary, touched on this point in his interesting speech 
obstacles been placed in the way of electrical progress, and | at the last annual dinner of tle Institution of Electrical 
unfortunately the school of thought that thinks obstruction ' Engineers, saying with regard to early difficulties: “I 
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remember the early struggles for leave to put down electric 
light installations. I remember the greed with which the 
municipalities tried to rob the pioneers of all chance of a 
good return for their enterprise. lI saw this country kept 
back for six years, the most important six years in the 
industrial: development of a country that have occurred 
in my lfe—kept back while Germany and America got 
ahead of us, simply because there was that terror lest 
those who came first into the field might reap a remunera- 
tive harvest," and he repeated the same story regarding 
the Electric Lighting Act of 1882, at the recent dinner of 
the Electrical Trades Benevolent Institution. 

Mr. Ferranti at the Electrical Engineer's dinner men- 
tioned above pointed out the damage done to the industry 
by the Tramways Act of 1870, which kept back the develop- 
ment of electric traction for many years, and when develop- 
ment did take place, the lion's share of the work naturally 
went to the foreign manufacturers who had been given so 
many years’ start by our thoughtless legislators. Even 
when the Light Railways Áct was passed in 1896, some of 
those principles which did the damage before were retained 
and the Board of Trade on their part apparently went out 
of their way to make a genuine electric light railway a 
commercial impossibility. In the last few years, however, 
the latter authority has been much more sympathetic, due 
perhaps to the reduction of the somewhat amateurish 
military element. To-day there are several thousand miles 
of genuine electric light railway at work on the Continent, 
giving safety and satisfaction to the public, and dividends 
to those who risked their money, in places and under 
circumstances where under English obstructive conditions 
& paying line would be out of the question. 

It has repeatedly happened that Local Authorities have 
taken out Provisional Orders for lighting and traction 
without there being any intention of taking up the work, 
solely in order to prevent the ‘‘ wicked capitalist " from 
“ exploiting the district." It is true that electrical finance 
has not always been of the most desirable character, but 
the very obstruction to which the industry has been sub- 
jected has tended to make the better class financier send 
his monev elsewhere. Municipalities suffer as much as 
capitalists from this sort of thing, and recently the ex- 
tension of the L.C.C. tramways has been checked because 
people living in such beauty spots as Stepney and White- 
chapel refuse to sanction the use of the overhead wire. 

In quite recent years, as an exception to the rule, a piece 
of positive industrial legislation has been passed in the 
Patents Act of Mr. Lloyd George, but unfortunately for 
the electrical industry it came twenty years too late. In 
about 1888 the development of the polyphase system 
started, and owing to the existence of foreign-owned patents 
the English manufacturers were shut out of the principal 
markets of the world, and fourteen years later, when the 
trade was thrown open, the best foreign markets had gone. 
In Germany, early in the day the manufacturers combined 
to prevent one firm from having the monopoly, but un- 
fortunately this was not done here, because it has always 
been in this country almost impossible to get manufac- 
turers, or anybodv else for that matter, to pull together. 

One would have expected that all these difficulties would 
have taught the legislators in this country a lesson, but the 
ballot box influence is too strong, and judging by the 
agitation going on regarding electricity in mines, past 
obstructive errors are likely to be repeated. The action of 
the miners and their representatives in this case, is & 
testimonial to the economic value of electricity, as it is 
. not so much due to any genuine objection to or fear 
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of electricity as such, but to the old fallacious idea, 
that continually crops up, that the use of machinery 
damages the interests of the workers, a fallacy that thirty 
vears of popular education has tended to intensify rather 
than diminish, showing that the views of the working 
classes in this connection have altered very little since the 
machinery riots 80 years ago. If some of those financiers 
and consulting engineers, who look down on our manu- 
facturers, and tell their clients that this or that cannot be 
got here, and seem rarely to lose a chance of sending 
work out of the country without giving our own people 
an opportunity of showing what they can do, would realise 
the handicap under which they work and the struggles 
that they have had in the past with artificial restrictions, 
then we should get at least from the bulk of them, not 
passive indifference, but whole-hearted support. 


One result of all this policy is that practically none 
of our big firms are able to pay dividends out of the manu- 
facture of electrical machinery. Our big manufacturers 
cannot afford to spend money on experimental work, or 
for the proper exploitation of their markets, and when 
such big contracts as that for the equipment of the rolling 
stock of the Brighton Railway, or for the electrical 
machinery for the Tata Ironworks and Bombay Power 
Scheme, are sent to Germany, the man in the street is 
apt to say that our electrical engineers are no good. We 
are apt to point the finger of scorn at our bureaucratic 
neighbours on the Continent for their grandmotherly rules 
and regulations, but no up-to-date Continental country 
can show the record of legislative and local obstruction to 
electrical progress that this country can. 


We have in the past allowed the worship of the theory 
of individual liberty to reach such a pitch that it has 
prevented any form of co-operation among those interested 
in electrical progress, and different parties, whether muni- 
cipal or commercial, have spent so much time squabbling 
that they have had no time to stand up for the progress of 
the industry at large. 

There are societies and associations connected with 
electricity, but they have so far done practically nothing 
to help matters. In the past doctrinaire presidents of the 
Institution of Electrical Engineers have done their best to 
prevent any action being taken, considering that the 
Institution should confine itself to the scientific side of the 
industry, forgetting that most of the members have to earn 
their living and cannot always be admiring pretty curves 
and formule. We are lucky at the present moment in 
having again as president of the Institution for the 
coming Session, Mr. Ferranti, one of the electrical 
pioneers. He has repeatedly stated that he will do all in 
his power to make the Institution of benefit to electrical 
interests apart from the merely scientific side, and, there- 
fore, we hope that others who have also electrical progress 
at heart, will co-operate with him and see that no measure 
affecting the industry is passed into law until the views of 
the principal representatives have been ascertained. 
The Electrical Committee promises also to be of service 
in this connection. It is a rule in several countries on the 
Continent that no bill affecting an industry can be read 
a second time until the chambers of commerce and other 
associations interested have had an opportunity of giving 
their opinions on it, and there is no reason why in this 
country the same rule should not hold. 

The electrical industry does not want a lot of bolstering 
up, it only wants fair play and an opportunity to forge 
ahead free from obstructive, paralysing legislation. 


The Contractor's View: By Mr. R. Tweedy Smith. 


Hon. Solicitor to the Electrical Contractors’ Association (Incorporated). 


The electrical industry in Great Britain is not in as 
satisfactory a condition as it might be for the following 
reasons :— 

l. (a) SrTaTUTORY HINDRANCES. The short period in which 
companies can be bought out by municipalities is 
prevented the scrapping of obsolete plant, and, 
consequence, the highest efficiency has not always Pu 
obtained. 


The possibility of competition between Corporations 
and private enterprises in the same area has cramped 
the industry. The price at which a company would 
be bought out has been so uncertain that capitalists 
have not had sufficient incentives to launch out. The 
lack of Government audit of accounts of municipal 
electrical undertakings on sane business lines has made 
it possible for huge losses to be made and for the same 
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for a time to be hidden from the ratepayers, and when 
failure has resulted, other Corporations have been 
discouraged from embarking on enterprises which 
might otherwise have been conducted on business 
lines. 


(b THe Lack or CO-OPERATION or cohesion in the 
industry. The fire oflices for vears had different rules 
from each other. Engineers of undertakings have also 
attempted to enforce ilegal, self-made regulations 
which differed from the Board of Trade regulations. 
The Board of Trade regulations themselves were in- 
complete and some of them inconsistent and imprac- 
ticable, whilst others could not be understood. The 
rules of the Institute of Electrical Engineers were 
more reasonable, but still not perfect. Manufacturers 
and contractors never knew when they would be 
caught on the horns of some of the numerous rules 
and regulations and fittings, ete., or work rejected in 
one area by some autocratic engineer was passed 
without question in other areas. Lack of uniformity 
led to instability as no one knew how they would be 
placed. Jealousy also instead of co-operation reigned, 
and it is only until recently that the different branches 
of the industry have begun to organise, and the idea 
has only begun to be grasped that what is for the 
benefit of the industry is for the benefit of each in- 
dividual or firm. 


(c) Lack or ORGANISATION has led to the industry 
being kept back for years, and we are only just be- 
ginning to move on satisfactory lines in this direction. 
Anybody could be a “ Consulting Engineer," however 
incomplete his qualifications. A municipal or company 
engineer had no recognised training, and in conse- 
quence friends “‘ at Court " could often place someone 
who was not fully efficient into a responsible position. 
Contractors might be competent or otherwise, with 
the result that the former suffered for the sins of the 
latter. Wiremen were not certified. The general 
falling away from the apprenticeship system in the 
country further contributed to inefficiency. No proper 
lines of demarcation between the functions of the 
different members of the industry existed. One day 
a man would be a contractor, another day he might 
be carrying out the duties more properly assigned to 
a consulting engineer. Some municipal engineers con- 
ceived it their duty to carry on the business of elec- 
trical contractors, and then when no firms of standing 
would embark money in large amounts in competition 
with a rate-aided concern, hard words were said of 
the “ lack of enterprise and stupidity and ignorance 
of contractors " in general. Jerry wiremen could only 
live in such areas, and as they had to currv favour 
with the engineers in question, the latter came in 
contact with inferior types of men whom they looked 
upon as being fair specimens of the genus contractor. 
Slowly the above state of things is passing away, and 
if the Government would assist more as regards 
finance a system of organised apprenticeship and 
technical education as in France and elsewhere, the 
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better it would be for the public in general and the 
industry in particular. 

As regards tlie remedies :— 

2. (a) UntrorMity in the powers given by Acts and Pro- 
visional Orders should exist. 

(b) Uniformity in wiring rules and regulations of fire 
offices, undertakers, and the Board of Trade. 

(c) Definitions and limitation. of the functions of con- 
sulting engineers, municipal and company engineers, 
contractors and wiremen. 

(d) Period of purchase by municipalities of companies 
uidertaking to be extended or a more reasonable 
svstein of compensation inaugurated so as to encourage 
scrapping of obsolete plant. 

(e) Undertakers to be encouraged by legislation to com- 
bine for the purpose of large central power generating 
stations and the functions of the local undertakings 
to be that of distribution onlv. 

(f) Conferences of all the electrical trade organisations 
for adjustment of the rights and privileges of the 
same and the protection of the industry and the 
forination of a central permanent and all-embracing 
organisation. 

3. An extension of the principles of combination is desirable 
for the purposes set. forth above (2). 
4 and 5. I consider that our banking institutions are the - 
greatest success in the world. They are conducted 
on sound business lines. Most of the Continental banks 
which have co-operated with manufacturers have 
departed from sound finance and not always with the 
best results. I sce no opening in this direction. 
The getting rid of mistrust and jealousy by organisa- 
tions and associations as recommended would assist 
in forming combinations for getting such large orders 
as that of the Victoria Falls Power Company. 
7. Lord Furness made a valuable suggestion, but as 
regards the electrical industry, natural evolution would 
suggest the course outlined above, 2 (f). 


Government has already recognised the necessity of 
assistance to manufacturers by official trade repre- 
sentatives in our consulates, but there is & loud call 
for the extension of the same, and for the selection 
of men with wider business experience rather than 
from the Civil Service. 
It has been decided in the Kodak case that foreign 
manufacturing firms are liable to pay income tax on 
business done in this country. I see the greatest 
dificulty in making effective legislation to cover 
business done through agents. How to collect the tax 
when the agent was worthless, is one of innumerable 
difficulties. We do the same in foreign countries and 
to a larger extent. 

No import duty should be levied on electrical imports. 
The foreigner could bring his workmen and works over 
here even if we did. 

In a large measure I think the criticism on British 
methods of doing business abroad are justified. We 
are ** waking up," however. 

12, 14. We certainly should adopt the suggestions 
indicated by these questions. 


10. 
11. 


12, 


Replies in Brief Collated to May 30. 


Question 1.—Is the present condition of the electrical 
industry, In your view, as satisfactory as it might be ? 
There is a universal declaration that it 1s not. 


Question 3.—Is an extension of the principle of combina- 
tion in vour opinion desirable ? 
“ Yes.” 72 per cent. of replies. 
“No.” 28 per cent. of replies. 


Question 4.—Would you advocate the Continental svstem 
under which manufacturers secure the co-operation of 
bankers in various enterprises ? 

'" Yes.” 68 per cent. of replies. 
“No.” 32 per cent. of replies. 


Question 5.—Would you advocate the establishment in 
this country of an. Electrical Industrial. Bank ? 
" Yes.” 65 per cent. of replies. 
" No." 35 per cent. of replies. 


Question 7.—Would you be disposed to support the sugges- 
tion made by Lord Furness for the establishinent of 
a Chartered Institute of International Commerce, or 
some similar organisation ? 


" Yes.” 


[1j No 29 


58 per cent. of replies. 
42 per cent. of replies. 


Question 8.—Do you approve the suggestion that technica' 
attachés should be appointed at our embassies abroad 
in order to report on contemplated enterprises and 
advise British manufacturers regarding local ccndi- 
tions ? 


" Yes.” 


“ Useless under present system." 
cent. of replies. 


71 per cent. of replies. 
29 per 
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Question 9.—Should there be such an amendment in the 
income tax Acts as would bring within their scope 
Continental manufacturers working in this country 
through agents ? 


“Yes.” 96 per cent. of replies. 
“ No." 4 per cent. of replies. 


Question 10.—Should an import duty be levied on electrical 
imports from foreign countries ? 


'" Yes." 61 per cent. of replies. 
" No." 39 per cent. of replies. 


Question 12.—Are there any special improvements in our 
methods of doing business abroad which you would 
desire to see more generally adopted, such as printing 
catalogues and price lists in the language of the 
country in which it is desired to do business, the 
adoption of their systems of.prices, weights and 
measures, and conformity with their customs in regard 
to credit, delivery, etc. ? 


" Yes." 88 per cent. of replies. 
‘Satisfied with present system." 12 per 
cent. of replies. 
Question 14.—Are you in favour of a co-operative organisa- 
tion for Publicity Campaigns on a large scale ? 


“ Yes.” 52 per cent. of replies. 
“No.” 48 per cent. of replies. 


It should be noted that the above tabulation relates only 
to replies received up to May 30.| 


THE ELECTRIC SUPPLY PUBLICITY 
COMMITTEE. 


A fresh set of circulars has been issued by the Electric 
Supply Publicity Committee for the use of electric supply 
undertakings. The present issue is very comprehensive 
in character and covers circulars for distribution to both 
consumers and non-consumers. 

One of the most interesting of the circulars is an illus- 
trated 4-page booklet, “ Electricity in the Nursery.” 
The illustration should certainly make a widespread appeal 
and induce a glance through the following pages. The 
main intent of this circular 1s, of course, for non-consumers, 
urging primarily the adoption of electric light. The nursery 
is, of course, merely taken as a typical instance as illus- 
trating the great convenience of electric light. The circular, 
however, also deals with various other electrical apparatus 
which should find its place in the nursery. Altogether, 
the circular is fitted for a very wide distribution. 

The issue includes another really good feature which 
will be sure to appeal to every undertaking; that is, a 
booklet on electrical apparatus. The booklet has been 
prepared with the purpose of familiarising consumers 
with the electrical apparatus of various types which can 
be used on the electric supply. As such, it 1s, of course, 
of great advantage for distribution to present consumers, 
as urging an extra use to be made of the service already in 
their houses. It is, of course, incidentally also useful for 
distribution to non-consumers. The booklet is apparently 
the first of a series, but we take it that time will cover 
all the various apparatus which tend to convenience 
and economy. The apparatus dealt with in the present 
booklet are fans, grillers, kettles, irons, vacuum cleaners, 
eic. A good feature of this particular booklet is its handy 
size, Which enables it to be enclosed with the ordinary 
correspondence, receipts, etc. In passing, we may note 
that this is one of the good points to which the committee 
always seem to pay special attention. . They carefully 
arrange the size of circulars intended for distribution to 
consumers, so as to save the expense of special envelopes. 

The following circulars are also included in this issue :— 

A dainty illustrated circular for non-consumers ad- 
dressed to housewives, urging the use of electric light as 
materially lessening the work in the home. 

Two cards with illustrated designs on one side adver- 
tising respectively power and lighting, the other sides 
being left blank for use as postcards, or for giving par- 
ticulars of rates, etc. 

T wo cards advertising electric light, in the form of reply 
postcards, suitable for being enclosed with other circulars. 


A card advertising electric lamps and urging that the 
best lamps should be adopted : suitable for use of under- 
takings who give advice, etc., on lamps. 

Illustrated circular to property owners, builders, land- 
lords, etc., urging that houses should be wired prior to 
tenancy, on the grounds that the letting and selling is 
easier and also that there is a save in re-decoration. 

Circular on the question of safety of electric light, giving 
important testimony on the part of insurance companies 
and additional data supporting the great point of safety. 
This circular is suitable for distribution to non-consumers 
as a supplementary argument to points in other circulars. 

Power leaflets addressed severally to engineers, bakers, 
printers, also dealing with electro-plating works and saw 
mills. "These leaflets have been very carefully compiled 
and will be of great use for sending out to the various 
trades, or for following up enquiries, as each trade has been 
dealt with from its own individual point of view. 

The present issue, therefore, fully sustains the com- 
mittee's previous good efforts in the direction of energetically 
pushing the electric supply. 


Wireless Telegraphy. . 


In 1910 wireless telegraphy was for the first time applied 
to the service of deep sea fishing, and the credit for this 
achievement is due to Germany. The Geestemunde steam 
trawlers “ Berthold" and “ Dietrich," and five other 
fishing steamers were fitted out with wireless apparatus by 
means of which they were enabled to direct one another to 
the best berths, exchange news about their respective hauls, 
arrange about sales before reaching port, and communicate 
freely with anybody. Although the experiment was so 
recently made the results have been so satisfactory that the 
German “ See fischerei Verein " has decided to extend the 
svstem to sailing fishing vessels. Touring smacks are now 
fitted out with the installation. 

It is well known that the Lower Elbe fishing fleet has 
suffered so much from storms during recent winters that 
there were fears that the business would be abandoned. In 
most cases the lost vessels were caught by the storm so 
suddenly that they failed to reach harbour even after 
sacrificing their catch and fishing tackle. In future it will 
be possible to send out storm-warnings from Norddeich or 
the lightship “ Elbe I." in time to allow the fishing fleet to 
get into safe anchorage. 

The Swedish and Prussian railways have agreed to form 
a wireless connection by the erection of a station at Trelle- 
borg at the extreme southern point of Sweden and at 
Sassnitz on the island of Rugen. 


BILLS IN PARLIAMENT. 


Newcastle Tramway Extensions. 


The Select Committee of the House of Commons which has 
had under consideration the Bill promoted by the Newcastle 
Corporation, under which powers are sought to extend the 
electric tramway service, hes decided that the preamble of the 
Bill has been proved co far as the tramways proper are concerned, 
but hes struck out the clauses under which it was proposed to 
construct a tr..ckless trolley system for Blaydon and Westerhope. 

The chief opposition to the tramways scheme came from the 
Nor h Extern Railway, for whom it was pointed out that, having 
regard to the fact that a portion of the route was to be perallel 
with the North Eastern line and through a district which the 
North astern Company served, this was an experiment which 
required such justification as the promoters hed failed to produce. 
If the trams were successful the profits mede would come out 
of the revenues of the Railway Company, ard it was necessary 
for the Corporation to show clearly that the district, which was 
served by the railway, had suffered through the grave neglect of 
the railway company. If this tramway made a profit it could 
only do so by taking the traflic of the North Eastern Railway, 
who would thus be paying 6 or 7% of this extension which was 
taking their traffic. If, on the other hand, the tramway was a 
loss, and the railway retained its traffic, then the company had 
to contribute to the deficit, and even would have to pay heavier 
rates. 
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The Institution of Electrical Engineers. 


THE NEW PRESIDENT AND COUNCIL. 
Mr. de Ferranti's Second Term of Office. 


As we foresaw in our article of March 31, Mr. de Ferranti 
has been re-elected President of the Institution of Electrical 
Engineers. He thus will share with three other living 
ex-Presidents—Sir William H. Preece, Mr. Alexander 
Siemens, and Colonel R. E. B. Crompton—the honour 
of having twice occupied the presidential chair. 

Mr. de Ferranti, “ the Brunel of Electricity," as Pro- 
fessor W. E. Ayrton called him, now can enjoy, amongst 
many others, the gratification of seeing the progressive 
stages of the “all-electric ° plan, which he elaborated 
so successfully in the address he made last November, 
and from which we lave already given a few extracts. 
As Dr. E. W. Marchant has just expressed it, Mr. de 
Ferranti's paper lias done more to stimulate the imagination 


Mn, DE FERRANTI. 


of eiectrical engineers than any other utterance by an 
engineer of distinction during the last decade. ** When 
one thinks," savs he, " that the first electric lamp was 
put into service less than forty years ago, that electric 
traction has only been practised upon any large scale for 
twenty years, and when one considers how large a number 
of houses and factories now use electric light, and how 
manv miles of trams are now electrically operated, it 
requires no great effort of the imagination to foresee a 
state of affairs when. electrical energy will have, for all 
practical purposes, a monopoly for the supply of light as 
well as of power for traction." 

Mr. de Ferranti has so signally ‘ made good” his 
prophecies in the past that we look confidentlv to his 
proving conclusively the correctness of his present views, 
even were it only upon the original basis he has just 
brought forward so lucidly. We have not yet shared with 
some countries the advantages of procuring steam on 
tap, especially for domestic uses, but we may be in the 
van when electricity can thus be obtained at an advan- 
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tageous figure, and quien sabe, but the time for attaining 
this very desirable end may be accelerated through the 
rapid development of another of Mr. de Ferranti's important 
devices—the steam gas turbine, upon which he has been 
so assiduously working for a long period. 

Major W. A. J. O'Meara, C.M.G., Enyineer-in-Chief to 
the Post Office, and Mr. J. F. C. Snell, Consulting Engineer, 
are the new vice-presidents, Mr. W. Duddell, F.R.S.. and 
Mr. W. H. Patchell being the vice-presidents still in office ; 
and Mr. Robert Hammond is honorary treasurer. 

The new members of Council are :—Mr. J. S. Highfield, 
engineer and manager of the Metropolitan Electric Supplv 
Company, who served on the Council from 1904 to 1907 ; 
Mr. Hugo Hirst, Chairman of the General Electric Company, 
Ltd., who served on the Council from 1900 to 1903, and 
again froin 1904 to 1907 ; Mr. Bernard M. Jenkin, partner 
of Sir Alexander B. W. Kennedy's in the well-known 
consulting engineering firm of Messrs. Kennedy and 
Jenkin; Mr. J. E. Kingsbury, a director, and formerly 
manager of the London branch of the Western Electric 
Company; and Mr. C. P. Sparks, formerly of Messrs. 
Ferranti, Ltd., and for the past twelve years Engineer-in- 
Chief to the County of London Electric Supply Company. 

The other members of Council who remain in office are 
Messrs. W. W. Cook, H. Dickinson, G. K. B. Elphinstone, 
W. Judd, P. V. MeMahon, R. K. Morcom, W. M. Morrison, 
S. L. Pearce, H. Faraday Proctor, C. H. Wordingham. 

Mr. H. E. Wimperis, Deputy Chief Inspecting Engineer 
to the Crown Agents for the Colonies, is a new Associate 
Member of Council, the other Associate Members being 
Messrs. E. Russell Clarke and S. Morse; while Mr. H. 
Alabaster and Mr. Sidney Sharp have been re-elected as 
honorary auditors. 


THE SESSION OF 1910-11: 
REPORT. 


The Report of the Council presented at the Annual 
General Meeting on May 26 states that since the last 
Annual General Meeting applications for admission into 
the Institution have been received from 502 persons, of 
whom 20 have been elected as Members, 193 as Associate 
Members, 32 as Associates, and 221 as Students. 100 
Foreign Members, 58 Associate Members, and 14 Associates 
have been transferred to the class of Members, 12 Associates 
and 111 Students to the class of Associate Members, and 14 
Students to the class of Associates. There are now Honorary 
Members 7, Members 1,333, Associate Members 2,811. 
Associates 906, and Students 1,313, total 6,370. 

Among well-known members who have died since the 
last Annual General Meeting are Sir John Aird, Bart.. Mr. 
Gustav Byng, Mr. B. T. Ffinch, C.I.E., Mr. George Flett, 
Sir W. B. Gurdon, C.B.. K.C.M.G., Sir J. Clifton Robinson, 
and Mr. J. Wetzler. 

11 Members. 25 Associate Members, 28 Associates, 51 
Students, and 1 Foreign Member have resigned since the 
last Annual General Meeting. 

MEETINGS AND PAPERS. 

During the past Session 17 General Meetings, 1 Special 
General Meeting, and 21 Council Meetings have been held. 
The usual Standing Committees have met regularly 
throughout the Session, and several Occasional Committees 
appointed by the Council for the consideration of special 
matters have also met, the total number of Committce 
Meetings held during the Session being 109. 

There have been 50 meetings of Local Sections, viz.. 7 
at Birmingham, 7 at Dublin, 6 at Glasgow, 11 at Manchester, 
12 at Newcastle, and 7 at Leeds and Sheffield. 

The Annual Dinner of the Institution took place at the 
Hotel Cecil, London on February 2, 1911. A report of the 
proceedings will be found in the * Journal," vol. 46, p. 497. 

Annual Dinners and other social functions were held at 
Birmingham, Dublin, Glasgow, Leeds, Manchester, and 
Newcastle, which were well attended by members and 
guests, and at which several Members of Council. were 


present. 
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The following is the list of papers for the Session, with 


the names of the authors and the places where read :— 


TITLE. 


Inaugural Address of 
President. 
Chairman’s Address. 
Chairman’s Address. 
Chairman’s Address. 
Chairman’s Address. 


Chairman’s Address. 
Chairman’s Address. 


" Automatic Telephone 
Exchange Systems." 

" Some Considerations 
relating to the Paral- 
lel Working of Alter- 
nators." 

“ A Power Company's 
Testing Depart- 
ment." 

" Merz-Puucc Protective 
Gear and other Dis- 
criminative Appara- 
tus for Alternating 
current Circuits.” 

“ Measurement of Re- 
lative Angular Dis- 
placement in Syn- 
chronous Machines." 

" Chemical Action in 
Windings of High- 
voltage Machines.” 


“ Electric Heating as 
applied to Cooking 
Apparatus." 

" The Magnetic Pro- 
perties of Iron and 
its Alloys in Intense 
Fields." 

“Street Lighting by 
Modern Electric 
Lamps." 

* The Driving of Wind- 
ing Engines by In- 
duction Motors." 

“Static — Nub-station 
Design." 

“ Extra-High-pressure 
Transmission Lines." 


“ The Heating of Cab- 
les with Current.” 


“The Electrical Un- 
dertaking of the Bir- 
mingham Tame and 
Rea District Drain- 
age Board.” 

“ Practical Aspects of 

Printing Telegraphy.” 

“ Submarine Cables for 
Long-distance Tele- 
phone Circuits.” 

“ Electricity Meters 
with Notes on Meter 
Testing.” 

“ Control of Electric 
Winding & Hoisting 
Engines.” 

“ The Irregularities in 
the Rotating Field 
of the Polyphase In- 
duction Motor.” 

“ The Non-salient Pole 
Turbo-alternator & 
its Characteristics.” 

“ Battery Economics 
and Battery Dis- 
charge Arrange- 
ments.” 

“ Wireless Telegraph 
in Relation to Inter- 
ferences and Per- 
turbations.” 

“Modern Long-dis- 
tance Transmis- 
sion of Electrical 


Energy.” 


AUTHOR. 
S. Z. DE FERRANTI. 


M. J. RAILING. 

W. TATLOW. 

S. Mavor. 

T. Harpina CHUR- 
TON. 

J. S. PEcK. 

C. Farapay Proc- 
TOR. 

W. AITKEN, Mem- 
ber. 

J. R. Barr, Associ- 
ate Member. 


E. Fawssetr, AS- 
sociate Member. 


K. Fayr-HANSEN 


and G. HARLOW, 
Associate Mem- 
bers. 


W. W. FIRTH. 


A. P. M. FLEMING 
and R. JOHNSON, 
Associate Mem- 
bers. 

HARroLD Gray, As- 
sociate Member. 


Sir R. A. HADFIELD, 
F.R.S., and Prof. 
B. Hopkinson, 
F.R.S., Members. 

H. T. Harrison, 
Member. 


H. J. S. HEATHER, 
Member. 


P. V. Hunter, As- 
sociate Member. 
R. B. MATTHEWS 
and C. T. Wir. 
KINSON, Associate 

Members. 

S. W. Metsom, As- 
sociate Member, 
and H. C. Boorn. 

L. F. Mountrort, 


Associate Mem- 
ber. 
DonaLD MURRAY, 
Member. 
Major W. A. J. 


O'Meara, C.M.G., 
Member. 

H. A. RATCLIFF and 
A. E. MOORE, As- 
sociate Members. 

Dr. E. ROSENBERG, 
Member. 


C. F. SuirrH, Mem- 
ber. 


STANLEY P. SMITH, 
Associate Member. 


A. M 
M?mber. 


TAYLOR, 


J. E. TAYLƏR, A3- 


soclate Member. 


W. T 
Member. 


TAYLOR, 


W HERE READ. 
London. 
Birmingham. 
Dublin. 
Glasgow. 
Leeds. 


Manchester. 
Newcastle. 


London. 


Glasgow. 


Newcastle. 


Birmingham & 
Manchester. 


Newcastle. 


Manchester. | 


Manchester. 


London. 


London, Bir- 
mingham and 
Manchester. 

London. 


Newcastle. 

London, Man- 
chester, New- 
castle, and 


Yorkshire. 
London. 


Birmingham & 
Manchester. 


London. 

London. 

London and 
Manchester. 


Manchester. 


Manchester. 


Birmingham. 


London and 
Birmingham. 


Londoa and 
Newcastle. 


London, Man- 
chester, New- 
castle, and 
Yorkshire. 


IOII. 
“The Laying and C. Vernier, As- London, Glas- 
Maintenance of sociate Member. gow and New- 
Transmission Cables.” castle. 


In addition to the above-mentioned papers read at meetings 
the following have been accepted for printing in the * Journal " : 
TITLE. AUTHOR. 
“ The‘ Benkö’ Primary Battery and W. R. Cooper, Member. 
its Applications." 


“The Theory of the Static C. C. Hawkins, Member. 
Balancer.” 

“ A Graphical Treatment of the Skin Prof. A. Hay, Member. 
Effect.” 


“ Inherent Speed Regulation of the 
Direct -current Shunt Motor." 

“ Electric Winding.” 

“ The Testing of Transformer Iron." 


E. W. SHoRT, Associate 
Member. 

G. STJERNBERG. 

L. W. Wir.p, Member. 


SCHOLARSHIPS AND PREMIUMS. 

The Council have awarded Salomons Scholarships of the 
value of £50 each to Richard Michael Clerk, of University 
College, and to Edward M. Teare, of the Finsbury Technical 
College ; and a David Hughes Scholarship of the value of 
£50 to Francis Lewes Otter, of the Central Technical 
College. | 

The list of premiums for papers has been revised and in 
future premiums will be awarded in accordance with the 
list shown helow. In considering papers, those published 
in the “‘ Journal" without being read at a meeting will 

not, after this year, be considered separately from those 
read at meetings. 


Institution, Any Subject, value £25 ; 
plications of Electricity, £10; Fahie, Telegraphs and Tele- 
phones, £10; John Hopkinson, Design 'and Construction of 
Electrical Machinery, £10; Kelvin, Scientific Research, £10; 
Paris, Any, £10; Webber, Military and Naval Applications of 
Electricity, £10; Extra Premium, Any, £5. 

The following premiums for papers have been awarded by 
the Council this year. In accordance with precedent, in deciding 
upon these awards the Council have not taken into account 
papers contributed by present members of Council. 

The Institution Premium, value £25, to Sir R. A. Hadfield, 
F.R.S., and Professor B. Hopkinson, F. R. S., for their paper, 
“The Magnetic Properties of Iron and its Alloys in Intense 
Fields." 

The Ayrton Premium, value £10, to Mr. H. T. Harrison, for 
his paper, “ Street Lighting by Modern Electric Lamps." 

The Fahie Premium, value £10, to Mr. Donald Murray, for his 
paper, * Practical Aspects of Printing Telegraphy.” 

The John Hopkinson Premium, value £10, to Messrs. A. P. 
M. Fleming and R. Johnson, for their paper. ** Chemical Action 
in Winding of High-voltage Machines.”’ 

The Paris Premium, value £10, to Mr. W. T. Taylor, for his 
paper, “ Modern Long-distance Transmission of Electrical 
Energy.” 

An Extra Premium, value £5, to Dr. E. Rosenberg, for his 
paper, ‘‘ Control of Electric Winding and Hoisting Engines." 

A Premium, value £5, to Mr. C. C. Hawkins, for his paper, 
“ The Theory of the Static Balancer.” 

Students’ Premiums, £10, to Messrs. G. W. P. Page and G. J. 
Scott, for their paper, “ Single-phase Commutator Motors, es- 
pecially the Latour Winter Eichberg Type " ; £5, to Mr. Hugh C. 
May, for his paper, ‘* Notes on the Design and Construction of Dry- 
core Lead-covered Telephone Cables ",; £5, to Mr. Allan Monk- 
house, for his paper, '* Recent Electric Locomotive Practiceandthe 
High-tension Direct-current Railway System ” ; £5, to Messrs. 
R. C. Plowman and E. F. Poder Qu for their paper, " Exhaust 
Steam Turbines”; £5, to Mr. A. R. Stelling, for his paper, 
“ Organisation and the B ‘of Manufacturing Costs." 


Ayrton, Practical Ap- 


THE INSTITUTION BUILDING. 

During the last week of June, 1910, the offices were 
transferred to the Institution Building from 92, Victoria- 
street, Westminster, S.W. The structural alterations were 
completed and the Lecture Theatre, the Common Room, 
and the Library were ready for use on the occasion of the 
delivery of the Inaugural Address of the President, on 
November 10, 1910. 

The Council believe that the influence of the Institution 
on the interests of the electrical industry can be greatly 
extended by the practice of gathering together various 
kindred Institutions and Associations. With this in view 
the Council have granted the use of the Lecture Theatre 
and of meeting-rooms to a number of engineering bodies, 
among others the Institution of Post Office Electrical 


Engineers, the Municipal Electrical Association, the 
Faraday Society the Röntgen Society, the National 
Electrical Manufacturers? Association, the National 
Kleetneal Contractors’ Association, the Associated 
Municipal Engineers of Greater London, the Junior 
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Institution of Engineers, and the Society of Engin- 
eers. "The use of the Lecture Theatre has also been 
granted to the University of London for the delivery of a 
course of lectures on ‘ The Application of Hyperbolic 
Functions to Electrical Engineering. Problems," by Dr. 
A. E. Kennelly, of Harvard University, from May 29 to 
June 2, 1911. 

The Council desire to draw the attention of members to 
the Common Room which is available for use as a reading 
and smoking room, and for appointments and interviews. 
It is also generally possible for members to obtain the use 
of one of the committee rooms, especially in the morning, 
by applying to the Secretary a few davs in advance. 

THE BRITISH ELECTROTECHNICAL COMMITTEE. 

The British Committee for 1911 is constituted as follows : 
—Mr. A. Siemens (President), Col. R. E. Crompton, C.B., 
Mr. W. Duddell, F.R.S., Mr. K. Edgcumbe, Mr. S. Z. de 
Ferranti. Sir John Gavey, C.B., Dr. R. T. Glazebrook, C.B., 
F.R.S., Mr. R. Kaye Gray, Mr. R. Hammond, Mr. R. W. 
Hammond, Mr. C. LeMaistre, Prof. T. Mather, F.R.S., 
Mr. W. M. Mordev, Mr. H. W. Miller, Major W. A. J. 
O'Meara, C.M.G., Mr. W. H. Patchell, Sir W. H. Preece, 
K.C.B., F.R.S., Lord Rayleigh, Dr. A. Russell, Mr. J. F. C. 
Snell, Dr. S. P. Thompson, F.R.S., Mr. A. P. Trotter, Mr. 
E. B. Vignoles, Mr. C. H. Wordingham, Mr. P. F. Rowell 
(Secretary). | 

During the last Session progress has been made with the 
preparation of the List of Electrotechnical Terms. The 
Nomenclature Sub-Committee have under consideration 
the German List of Terms submitted at the Brussels Con- 
ference, and definitions are being prepared for the terms 
not alreadv in the English List. 

GENERAL. 

The revised edition (the sixth) of the Wiring Rules, 
which was published on May I, has been prepared to meet 
as far as possible the developments of the electrical industry. 
The new Rules have been adopted by 49 Fire Offices, and 
they are accepted as standard practice and their use re- 
commended bv 232 Supply Authorities. 

A draft revision of the Model General Conditions for Con- 
tracts has been completed, and the clauses are at present 
under. further consideration with a view to their being 
made acceptable to a larger number of interested bodies. 

The Committee appointed to consider Electricity in 
Textile Mills have had several meetings. 

The Council have appointed à committee consisting of 
representatives of this Institution, and of representatives 
nominated bv the Councils of the Institution of Gas Engi- 
neers, the Institution of Municipal and County Engineers, 
and the Illuminated Engineering Society, to consider the 

reparation of a specification for street lighting to be 
issued jointly under the auspices of the various interested 
bodies. 

The third Kelvin Lecture will be delivered next autumn 
by Dr. R. T. Glazebrook, C.B., F.R.S. The subject will be 
Lord Kelvin's work in connection with fundamental units, 
and to a considerable extent the lecture will be experi- 
mental. 

EXAMINATIONS FOR ASSOCIATE MEMBERS. 


The Council have decided to hold examinations of can- 
didates for election and transfer to the class of Associate 
Members after January 1, 1913. Candidates will be re- 
quired to pass—(a) An examination in general knowledge, 
and (b) An examination in one of the four special subjects :— 
1. Power, Lighting, and Traction ; 2. Telegraphy ; 3. Tele- 
phony; 4. Electrochemistry and Electrometallurgy. The 
questions will be set with the object of showing that the 
candidates possess a good general education and a reason- 
able amount of fundamental knowledge in one of the 
branches of the profession. Due consideration will also be 
given to the practical side of electrical engineering, and 
moreover the candidate’s admission or rejection will not 
depend solely on his answers to the papers set, but these 
will be considered in conjunction with the candidate's 
practical experience, which must be in accordance with the 
requirements of the Articles of Association. In lieu of 
examination, candidates will be allowed to present a thesis, 
paper, or other contribution to electrical knowledge, and 
they will be liable to be examined orally by the examiners 
on the subject presented. Certain Degrees or Diplomas 
will procure exemption from the whole or part of the ex- 
amination, and the Council will have power in approved 


cases to grant exemptions. The complete details are under 
consideration with a view to publication at an early date. 

The Council have decided that from January 1, 1913, 
candidates for election as Students shall be required. to 
pass or to have passed either the Matriculation Examina- 
tion of one of the British Universities or some school- 
leaving or other equivalent examination which shall satisfy 
the Council of the candidates’ general education. In view 
of the number of existing examinations, which is already 
very large. the Council deemed it wise not to conduct a 
special examination. 

LECTURES. 

The Council have under consideration the subject of 
lectures at meetings of the Institution and of the Local 
Sections. The lectures would be on electrical subjects or 
on subjects scientific, economic, financial; or commercial, 
connected with electrical science or engineering, treated in 
a general manner, and if possible illustrated by experi- 
ments. The underlying idea of the lectures is to bring 
before the members general surveys treated by authorities 
who have specialised in their own subjects, the object 
being to keep the members in touch with those outlying 
branches of electrical science and engineering which are 
not usually considered in the papers read before the In- 
stitution, and also to keep members informed of the pro- 
gress of allied sciences of interest to electrical engineers. 

BENEVOLENT FUND. 

The Committee of Management report that the Bene- 
volent Fund of the Institution shows a satisfactory increase 
for the past year. On December 31, 1910, the capital 
account of the Fund stood at £3,700, as compared. with 
£3,500 at the end of 1909. The donations to the Fund in 
1910 include one of £20 from the Committee of the Electrical 
Engineers’ Ball, and one of £8 8s. from the ©“ 25 " Club. 
The Council desire to acknowledge their indebtedness to 
the generosity of these and other donors and subscribers 
who have supported the Fund. Grants in aid amour ting 
to £51 were made during 1910. The Wilde Benevolent 
Trust Fund stands at £1,846 4s. 6d. 

ANNUAL ACCOUNTS. 

The Report of the Hon. Treasurer, Mr. Robert Ham- 
mond, is as follows :— 

Income and Expenditure.—The balance carried. to the 
General Fund at the end of 1910, being excess of income 
over expenditure, was £3.053 Os. 2d., as compared. with 
£3,283 3s. 11d. for 1909, a decrease of £230 3s. 9d. In this 
comparison no account is taken of outlays in connection 
with the acquisition and structural alteration of the Insti- 
tution Building. 

Balance Sheet.—The balance sheet sets out the total 
investments other than the investments of the Trust 
Funds. It will be seen that the total assets amount to 
£102,686 17s. 6d., against which are to be set liabilities 
amounting to £42,851 15s. 10d., leaving as the net assets 
of the Institution £59,835 1s. 8d. This amount is almost 
entirely locked up in the acquisition. of the lease of the 
Institution Building, in the structural alterations, and in 
the expenses incurred prior to occupation. The invest- 
ments in stocks and shares included in tlie above appear 
in the accounts at cost price with a book value of—General 
Fund, £2,270 12s. ; Kelvin Lecture Fund, £862 10s. 10d. ; 
total £3,133 2s. 10d., and their value at the current market 
prices on April 27, 1911, was £2,864. 
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WIRING RULES REVISION. 


Discussion on the Paper by Messrs. Melsom and 
Booth on the Heating of Cables with Current. 


In the course of the discussion on the paper on * The 
Heating of Cables with Current," by Mr. S. W. Melsom, 
Associate Member, and Mr. H. C. Booth, describing the 
investigation which was made at the National Physical 
Laboratory at the request of the Wiring Rules Committee 
of the Institution, in order to determine the temperature 
rise and current density for a given temperature rise in 
cables of various sizes and with different types of covering, 

Mr. C. P. Sparks said that the author had not told them 
the full storv of the paper, which had been written at the 
request of the Committee of the Institution of Electrical 
Engineers, and the results of which were.the outcome of 
investigations lasting over two years., The Wiring [tiles 
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Committee had faced the question of current density in 
conductors on several occasions, but it was not until they 
obtained the help of the National Physical Laboratory that 
they were able thoroughly to investigate the matter. The 
industry, therefore, owed & deep debt of gratitude to the 
National Physical Laboratory and to Dr. Glazebrook. 
They also had to thank the leading cable makers for the 
willing manner in which thev had assisted the investigation 
bv the loan of materials. Regarding the reasons for the 
present change, it had been suggested that it was the con- 
tractor who had brought it about. That, however, was not 
the case. The reason was the increase in the use of elec- 
tricity for motor and heating purposes, questions wliere 
pressure drop was not of the same importance as in the 
lighting proposition, and it was the manager of the electric 
supply company who was alive to the fact that it did not 
help the industry to have idle cable, and who was, therefore, 
the factor responsible for bringing them up to date, more 
than the contractor. The paper brought before them the 
whole basis on which the tables had been based. As to the 
question of safety, he thought that the public might feel 
well satisfied on that. In conclusion, he hoped that when 
another revision took place thev would be able to go even 
further, and that with the help of the National Physical 
Laboratory questions of critical temperature would be 
investigated. The question of the deterioration of paper and 
rubber over very long periods was with the help of the 
National Physical Laboratory to be investigated, and he 
hoped that it would be possible to go further than the pre- 
sent 20 or 30 °. He was unable to criticise the paper, because 
he was to some extent responsible for the method in which 
the work had been carried out. 


Mr. H. Human was largely interested in the subject not 
merely from the fire point of view, but also from the fact 
that he had also published some current density tables 
based upon temperature limit. He published several tables, 
all of which, however, he scrapped in 1897 when the Institu- 
tion of Electrical Engineers issued a revised edition of their 
rules with a table of current densities based upon rise of 
temperature limit of 10°F., which table had now been 
shown was based on insufficient data. No great harm had 
been caused thereby, however. 


Mr. J. F. C. SNELL said they could console themselves 
with the fact that although large cables were badlv rated 
under the old wiring rules, no evil had resulted. Fig. 9 in 
the paper showed that they had been sailing to some extent 
under false colours, but the present investigation would put 
things right and the new issue of the Wiring Rules would 
rate cables in a correct way and deal with the actual 
temperature rise on the cable itself. It was interesting to 
see that the cables laid in casing were only able to deal with 
smaller current densities than those laid in tubes, and that 
‘cables laid in plaster were able to stand the highest density. 
He would like to see the National Physical Laboratory 
make an investigation with cables laid actually along 
streets instead of in premises. Would the authors tell them 
what limits they could actually go to, and give some 
indication of the permissible current densities in, sav, three- 
core cables. The paper did not deal specifically with the 
effect of current densities and temperature rises upon the 
dielectrics used, but he believed it was true that the insula- 
tion resistance of paper covered cables actually dropped 
some 4°, with each degree F. rise of temperature. He 
thought that would help them in order to see what effect 
there was on the depreciation of dielectrics of different 
kinds when running cables at particular temperatures. 


Mr. W. R. RAwLINGS agreed with Mr. Sparks that it was 
not the contractor who was responsible for the change, and 
he wished to tell the Chairman of the Wiring Rules Com- 
mittee that as a contractor himself he thought that the 
committee had done more for the contractor than for the 
supply station engineer. No doubt they would sell less large 
cables, but the increase in the sale of small ones would more 
than counteract that. He thought that the paper in con- 
junction with the Wiring Rules Committee would do a great 
deal to bring about the desirable dav load. 


Professor PORTER had not had time to read through the 
paper carefully, and therefore could not criticise it. He wished 
to makeclear, however, that the experiment of his referred to 
in the paper was not shown at the Royal Society in the first 
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place. It had been shown privately some eight years ago, 
and in public for the first time two years ago, in a paper he 
read before the Physical Society. 


Mr. A. WHALLEY said that with reference to paper 
insulated concentric cables the authors had remarked that 
the current was led into the inner and returned by the outer 
lead. Did they mean that in one case only one of the con- 
ductors was insulated and the other not and vice versa ? 
He gathered that no experiments were made with lead 
covered rubber cables. Were they identical with the lead 
covered paper cables ? 


Mr. C. C. Paterson said that Mr. Sparks had suggested 
that the question of voltage drop did not come in to such 
a large extent in the supply of power to motors as it did in 
wiring. With the tantalum lamp, however, the voltage drop 
was only half what it was with the old carbon lamp. 


Mr. T. E. Ritcuie said that the authors had conclusivelv 
demonstrated that the opinion held by a large number of 
engineers that it was an advantage to have the grooves in 
the casing larger than necessary rather than quite close was 
incorrect. He considered that the effect on the industry of 
the increase in the rating of the smaller cables and their use 
for motors would be immediate and pronounced. Mr. 
Paterson had referred to the matter of lighting work, but 
had inadvertently omitted an illuminant which the altera- 
tion in the current densitv would effect very materially, 
viz., the arc lamp. In arc lamp work there was, as a rule, 
no difficulty i in allowing for a certain drop in pressure, or 
in running up to the full limits which the new table per- 
mitted, so that in that way they would be able to take the 
fullest advantage of the improved conditions. That was 
such an important point that he had taken the opportunity 
of visiting a large arc lamp installation where he found after 
careful comparison that were the present rules enforced the 
saving to the company in capital outlay represented 179. 
He wished to ask the authors whether they had carried out 
any investigations on the question of pit shaft cables, where 
very unusual conditions existed. It was a matter of great 
importance to colliery proprietors, and if, before the paper 
was finally concluded, the authors would give even some 
approximate information on that point the value of the 
paper would be very materially increased. 


Dr. R. T. GrazEBROOK (in the chair) thanked the mem- 
bers for their kind remarks concerning him, and also the 
cable makers for their assistance. Suggestions had been 
made for still further work, and he stated that if the work 
could go on with the assistance of the Institution and the 
cable makers, the National Physical Laboratory would be 
pleased to continue it. 


Mr. S. W. MEtsom, in reply to Mr. Snell, stated that it 
was quite correct that in all cables one could run on very 
much higher densities in air than in casing. He had not 
meant to convey the meaning that Prof. Porter was the 
first one to show the experiment referred to, as Dr. Russell 
showed it in July of last year. In reply to Mr. Whalley’s 
question regarding paper insulated cables, of course they 
were insulated on both the outer lead as well as the inner, 
otherwise there would have been a difference in the cross- 
section of the outer conductor which thev would have 
remarked upon, as the lead would have been carrying part. 
of the current. No experiments had been made on rubber 
lead covered cables, but it was quite easy to calculate that. 
Regarding colliery shafts, it was not possible to get the exact 
conditions of a colliery shaft, but in the curve 4 of the 
paper they did have a cable which was in an air shaft along 
which a current of air was drawn at normal air temperature 
and the cable was very cool indeed. Cables laid in an air 
shaft would keep much cooler than the current densities 
given. | 


The profit made by the Elektrizitats Lieferung Gesell- 
schaft last year was 1,857,367 marks. The dividend is 
1095. 

The Salpeter saure Industrie Gesellschaft intends to 
build a factory for preparing nitric acid from atmospheric 
oxygen. A power station for supplying current is also to 
be erected. It is estimated that 50 million kw. hours will 
be required annually, and that the horse-power necessary 
will be 10,000. 
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The Colliery Exhibition at Manchester. 


SECOND 

Stand No. 42 is arranged principally to illustrate the 
measurement of boiler feed water and steam consumption 
by means of the “ Lea Recorder," exhibited by the Lea 
Recorder Company, of 28, Deansgate, Manchester. The 
following apparatus is shown in operation :—(a). One of. 
Lea's patent self-contained recording sets, comprising 
5 in. recorder, float chamber and notch tank complete. 
This apparatus illustrates the method adopted for measuring 
widely varying flows with one instrument, viz., by sub- 
stituting notches and weirs of varying widths. (b). One 
complete self-contained set with 6 in. recorder, and 90° V 


notch, capacity 50,000 Ibs. per hour in operation illus- 
trating measurement of steam consumption. (c). Latest 
and improved type of combined indicating, recording and 
counting instrument in operation. This apparatus illus- 
trates the method of measuring water, when the instrument 


has to be fixed a short distance from the notch tank. (d). 
One complete “ Midget” portable testing apparatus, 


specially suitable for dealing with small flows. (e). Fittings 
and parts of Lea recorders, also photographs of actual 
installations. 


Messrs. Witting Bros., Ltd., of 49, Cannon-street, London, 
E.C., exhibit a fine model of the Méguin coal washing and 
screening plant. The model represents a head-gear, the 
shaft building, a screening and loading plant, and the coal 
washery, with the necessary bridge connections. The head- 
gear is arranged for two cages, each working independently 
of the other. The coal tubs, which are withdrawn at the 
lower pit bank, are raised by means of the auxiliary hoist 
to the main platform, where all coal tubs come together. 
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The tippler platform has an inclination which facilitates 
the transport of the loading tubs into the tipplers. There 
are swing screens so arranged that by closing the flap under 
the sereen bottom either the whole of the pit coal, or, if this 
flap is opened, the screened large coal only, can be brought 
on to the picking belts. From the main platform a bridge 
branches off, by which the coal is either brought to the 
boiler-house or to be stored outside the washerv. Opposite 
to the shaft are the bridges which form the connection to 
the colliery waste-heap. Corresponding to the four tipplers 
there are four swing screens and four picking belts. On 
the latter a careful picking out of the shales is afforded. 


The loading of the coal into railway wagons takes place 
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over movable arms, which are lowered into trucks or raised 
out of them by means of an electrically-driven winch. The 
picked-out shales are thrown into tubs standing beside the 
picking belt. These tubs are raised by means of the hoist 
on to the tippler platform, and then brought to the waste- 
heap. The capacity of this colliery plant amounts up to 
5,000 tons per day, and the screening plant 1s capable of 
loading approximately 400 tons per day. The washery 
consists of two units, each one working independently of 
the other. Each unit is capable of dealing with 150 tons of 
coal per day. 


Messrs. A. Hirst & Son, Ltd., show their Standard Low 
Type Crescent Coal Cutter for 500 volts, direct current, 
fitted with 3 ft. wheel, their standard skid type crescent 
coal cutter with 3 p. motor for 25 cycles, 500 volts, fitted 
with 3 ft. 6in. wheel: and their standard coal drill suitable 
for 24 in. seam, fitted with 500-volt D.C: motor. This 1s 
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shown in operation on a block of hard sandstone. In 
designing the Crescent Electric Coal Cutters, Messrs. Hirst 
& Son have kept steadily, among others, the following 
objects in view, namely, complete enclosure, and therefore 
protection to all vital parts: accessibility to all parts ; 
gimplicity of design, and correct proportions; strength 
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just where required ; reduction of weight to the minimum, 
consistent with the efficient working of the machines ; 
freedom from irritating breakdowns; reversibility—the 
machines cut equally well both ways; perfect lubrication, 
ensuring the maximum life to all working parts; division 
of machines into short sections for ease in transporting 
about the mine; ease of manipulation—starter .and 
haulage-feed-motions worked from both ends of machines ; 
and compliance with new mining rules. There can be no 
doubt on the part of those who inspected the exhibits that 
these objects have been completely attained. 

Messrs. W. H. Bailey & Company, Ltd., Albion Works, 
Salford, exhibit pumping machi , air compressors, and 
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a large variety of steam and water fittings. Their hori- 
zontal three-throw ram pumping engine has a capacity of 
5,400 gallons of water per hour against a head of 300 ft. 
It is provided with extended bedplate to receive electric 
motor for driving the pump through gearing, or it could 
be belt-driven by fixing a pulley on the countershaft. The 
pump is very strong and substantial in design, and all 
parts are proportioned for heavy continuous work. Each 
barrel is a separate casting bolted to the bedplate. The 
rams are fitted with crossheads which work in slipper guides 
so as to take all stress from the stuffing boxes. The valves 
and seats are of gun-metal, and each valve and seat is fitted 
in a separate valve box. This is a distinct advantage, 
because the pump need not be stopped in the case of failure 
of one valve. The valve boxes are connected to branch 
pipes so that the suction or delivery pipes may be fixed on 
either side of the pump. Eight pumps of this particular 
size have been delivered to one colliery in South Wales, 
but the firm make all sizes and to suit any pressure or 
head. 

One of the well-known “ Davidson" pumps is shown 
working. It is supplied with compressed air from one of 
Bailey's “ Kóster's" patent electrically-driven two-stage 
air compressors. This air compressor is a most efficient 
machine and the valve gear is very simple. The “ Kóster's " 
patent machine can be run at high speed and can be either 
coupled direct to an electric motor or driven by a motor 
through one train of gearing. We understand that Messrs. 
Bailey's have recently delivered a number of these com- 
pressors for working in coal mines for driving coal cutters, 
pneumatic drills, etc. 

Bailey's “ Aqua-Thruster," specially designed for coal 
washing. It has been strengthened so as to withstand 
the scouring of the coal dust contained in the water, and 
is now being used with much success at many of the large 
collieries in the Lancashire district. Recording instruments 
are shown for autographically recording steam pressure, 
speed in revolutions per minute, the number of revolutions 
made by fan engine, and fan pressure up to 6 in. of water. 
These recorders are fitted in enamelled metal cases so that 
they may be fixed in hot engine rooms and similar positions 
without any danger of the case coming to grief, which 
happens with recorders fitted in wooden cases. 

The “ Davidson " patent pump, which is shown working, 
is of the piston type, but the pumps are also made with 
rams for working against high heads, such as are necessary 
when water is required to be delivered from the bottom 
of a deep shaft to the surface. Other specialities exhibited 
by the firm include the Foster's Patent Reducing Valve, 
Bailey's Patent '* Key-Ring " Stop Valves with renewable 
seats, Bailey’s Patent “ Silver Star" Force Feed Pump 
Lubricators, Injectors and Ejectors. A large variety of 
pressure and other gauges, etc., etc. 


ELECTRIC LAMPS FOR MINERS. 
£1,000 Prize for the Best Invention. 


The Secretary of State for the Home Department informs 
us that, in order to encourage the production of safe and 
efficient types of electric lamps for miners, a colliery pro- 
prietor has placed at his disposal the sum of £1,000 to be 
offered as a prize for the best lamp or lamps fulfilling the 
requirements specified below. Mr. Charles Rhodes (a former 
President of the Institute of Mining Engineers) and Mr. 
Charles H. Merz (a member of the Departmental Committee 
on the Use of Electricity in Mines) have consented to act 
as judges. The conditions of the competition are as follows : 

(1) The competition will be open to persons of any 
nationality. - 

(2) It will be in the discretion of the judges to award the 
whole of the prize for the lamp which they consider to be 
the best ; or to divide the prize; or to make no award if 
no lamp appears to them to be of sufficient merit. 

(3) Lamps must be addressed care of C. Rhodes, Esq., 
at the Home Office Testing Station, Rotherham, and must 
reach the testing station not later than December 31 next ; 
a spare globe should accompany each lamp. 

The requirements which should be fulfilled by any lamps 
submitted for competition are as follows :— 
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(1) The lamp should be of sound mechanical construc- 
tion so as to withstand rough usage. 

(2) The lamp should be of simple construction and 
easy to maintain in good order and repair. 

(3) The lamp should be so constructed as to render 
impossible the ignition of inflammable gas either within or 
without the lamp. | 

(4) The lamp battery should be so constructed that any 
liquid which it may contain cannot be spilled when the 
Jamp is in use, and means should be provided for dealing 
with any gas which may be generated by the battery. 

(5) The materials used and the construction should be 
such that metals and other parts will not be liable to 
deterioration by corrosion as a result of the action of the 
“ electrolyte," etc., used in the battery. 

(6) The lamp should be effectively locked so that it 
cannot be opened without detection. 

(7) The lamp should be capable of giving an amount of 
light not less than 2-candle-power continuously for a period 
of not less than 10 hours. 

(8) The light should be well distributed outside the lamp. 
A movable reflector to concentrate or to shield the light 
may be provided. 

In addition to the above requirements, regard will be 
paid to (a) the first cost of the lamp ; (b) the cost of main- 
tenance; (c) convenience in handling ; and (d) the weight 
of the lamp when charged and readv for use. 


CEMENT FOR MINING INSTALLATIONS. 


One of the ever-present troubles in electrical installations 
for mines is the protection of bunches of cables underground. 
Many devices have been tried with more or less success, 
generally less, and more or less expense, usually more. 

What is required is some quite simple, inexpensive 
method of affording real protection, while enabling short 
circuits to be quickly located and as promptly remedied. 
Mr. R. V. Mirza, B.Eng., who is an advocate of the use of 
reinforced concrete in mining engineering, has been very 
successful with a simple application of sisal rope and 
cement grout. He first winds the rope of about a quarter 
of an inch in diameter, spirally round the cable, with a 
pitch of about half an inch. This done, he applies with a 
coarse brush or a pad a grout composed of one part of 
Portland cement to two parts of sand. This affords an 
excellent protection against mechanical injury, including 
accidents from rough handling or careless use of tools. 
Moreover, it acts as an infallible locator of short circuits, 
for the cement bursts under the pressure, and faults can 
soon be remedied. 

As a general rule Mr. Mirza finds reinforced concrete most 
helpful to the electrical mining engineer. The only point is 
to be very careful to avoid contact with the steel or iron 
reinforcement used for the skeleton of the structure. But 
this is easily done. 

We may add that in preparing plain or reinforced con- 
crete for mining work, especially wherever electricity is 
being used, it is most necessary to add some waterproofing 


substance, such as a damp course and inner lining of 


asphaltum, or an actual admixture with the cement of 
same material as ‘“ Ceresit," which, while strongly auby- 
drous, rather adds to than detracts from the strength. 


In order to provide better facilities for dealing with 
London. South of England, and foreign business, the Rees 
Roturbo Manufacturing Company, Ltd., of Wolverhampton, 
have opened a branch office at Norfolk House, Victoria 
Embankment, London, W.C., where their telegraphic 
address is ‘‘ Hydroturbo," and the telephone number 9156 
City. 


In an article in last week's issue on the Electrical Exhibits 
at the Chemical Engineering and Industrial Exhibition, a 
reference to Messrs. * Hearn ”? crept into a note on the 
specialities shown by Messrs. Charles Hearson & Company, 
of 235, Regent-street, W., and 68, Wilson-walk, Ber- 
mondsey. The whole of the exhibit should, of course, 
have been attributed to Messrs. Hearson & Company. 
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and their Solution. 


QUESTIONS AND du BY PRACTICAL 
MEN. 


RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

QUESTIONS.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

Answers.—A fee of 10s. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. 


QUESTIONS. 

Question No. 1252.—In the case of a 120 kw. 230 volt 6-pole 
compound wound c. c. generator, is there any appara- 
tus which could be used to keep the speed constant, 
all through the day, in spite of a load varying from 
half to full, also in spite of the heating up of the 
windings, whether the machine be connected up as 
a shunt motor only, or a compound with the latter 
assisting the shunt, the latter preferable ?— 
'" SPARKLE.” 


ANSWERS. 
The Internal Resistance of an Accumulator. 


Question No. 1251.—How may the internal resistance of 
an accumulator be determined? Is it possible to 
calculate the measure of the true internal resistance 
of an accumulator from the change in the reading of 
a voltmeter connected across the terminals of a cell 
as the current is reversed from discharge to charging 
the cell? Explain how cadmium rods are used to 
determine the actual conditions of the positive and 
negative plates of an accumulator.—'' E. E." 

Reply to Question No. 1251 (awarded 10s.).— The deter- 
mination of the true ohmic resistance of storage batteries 
is rather difficult because this resistance is very small, 
is variable, and is to some extent masked by the effect of 
polarization. Morevoer, it is not the true resistance that 
Is interesting to a user, but the virtual resistance, this 
virtual resistance or equivalent resistance representing 
the,total drop in the battery due to whatever causes. 
The effect of polarization is nil when the storage battery or 
accumulator is open circuited, but immediately comes into 
play when a current passes; the E.M.F. due to its action 
being opposed to the direction of the current, and gradually 
increasing to some maximum amount depending on the 
value of the current. 

The simplest method of determining the resistance R of 
an accumulator is to observe the voltage Eo on open 
circuit, and then immediately note the voltage E with a 
certain charging current I flowing through the accumulator. 


Then 
_ ER 
| I 


The voltage E is taken immediately on closing the circuit 
as the counter E.M.F. due to polarization takes a short 
while to have any.effect on the circuit. 

A better method is to measure two terminal voltages 
E, and E» corresponding to two values of charging current 
I and I5. 


Then if r is the counter E.M.F. of polarization. 


R 


E, —r—E y= Rly 
E, — r — Eo = RI} 
from which 
aiek 
eee ese fs 


An objection to this method is that the E.M.F. of polariza- 
tion r, is not quite the same for different rates of charge. 


Another objection is that the difference E, — E» is rather 
small; naturally, this impairs the aceuracy of the result. 
It is advisable to take a number of experiments with 
various values of /, and Je and deduce an average result 
for R. 

The same experiments may also be made during the 
discharge of the accumulator, the formule being practically 
the same as given above. 

Another method of measuring the resistance of an 
accumulator is by the so-called “ break”? method. A 
certain value of discharge current is adjusted through 
the accumulator, and when the conditions are steady the 
circuit is suddenly opened. The pressure as shown on the 
voltmeter rises instantly by a certain amount, and then 
continues to rise gradually as the polarizing bubbles of 
gas disappear. It may be asusmed with a considerable 
degree of accuracy that the first instantaneous rise in 
voltage corresponds entirely to the ohmic drop, since the 
bubbles of gas are evidentlv the same as a moment before 
when the circuit was closed. From this rise in voltage and 
the current formerly flowing through the accumulator, the 
internal resistance can be calculated. 

Example.—Suppose on opening the circuit the vlotage 
rises from 1:8 to 1-9 volts with 100 amperes flowing. 


1:9 — 18 
100 


It is not possible to measure the true internal or olimic 
resistance of an accumulator from the change in the- 
reading of the voltmeter connected across the terminals 
of a cell as the current is reversed from discharge to charge. 
The virtual resistance, onlv, can be obtained; and even 
then the result is only true for a particular condition of 
the cell. The counter E.M.F. of polarisation r is affected 
by the current passing, and if this effect is to remain the 
same during charge and discharge the current passing 
must be the same. 

Suppose at some particular moment during discharge the 
terminal voltage is E, and the open circuit E. M.F. of the 
cell is E, 

then E, = E — p — IR, the current being equal to Z. 
Now switch over the connections so that a charging current 
of the same value J is obtained and immediately measure 
the voltage E., 


then E, 2 E -Ep 4- IR. 


From these two equations the value p + ZR can be obtained, 
which is the virtual EMF lost in the cell, but not the 
value of R the ohmic resistance. Dividing p + 7R by 
the current J the virtual resistance of the cell is obtained. 

Cadmium Rod or Tester.—A cadmium rod or tester is 
sometimes used in order to ascertain the state of charge 
on each plate. It consists of a stick of pure cadmium 
placed in the acid of the cell under test. 

At the end of the charge of a cell the voltmeter should 
show about 2:5 volts between the lead peroxide plate and 
the cadmium stick, and about 0°10 volt between the lead 
plate and the cadmium stick. The voltage between the 
two plates is then equal to the sum of the readings 

2:45 +010 = 2:55 volts, 
and this is a more or less positive indication of the end 
of the charge. The same cadmium rod may be used to 
find the end of discharge, for then the voltages are + 1:95 
and — 0:20 volts respectively ; the battery voltage being 
1:95 — 0:20 = 1°75 volts. 
In case it is found that one of the plates 1s not fully charged, 
the charge must be continued until the cadmium rod 
shows the required voltage. Or, if it is feared that an 
excessive charge mav damage the other plate, the plate 
which requires additional charging may be charged in 
a separate cell. 

A cadmium tester or rod gives reliable indications in the 
hands of an experienced observer, especially when many 
tests are made on cells of the same type. Otherwise it is 
better to judge the state of the charge by the acid density 
and the voltage.—^' S/ W.7 


Resistance — = 0:001 ohms. 
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Reply to Question 1251 (awarded 5s.).—The internal 
resistance of an accumulator may be determined by 
taking the E.M.F. when discharging at a known rate, 
and again immediately the discharge is stopped, and 
dividing the difference between these readings by the 
current at which the cell was dicsharging., Le., 


E.M.F. when discharging at, say, 30 amps. 2-00 volts. 
P.D. immedlately circuit is broken TE LED 


2:12 — 2:00 
: EET 


As the true internal resistance of an accumulator varies 
with the condition of the active material and electrolyte, 
these latter being affected by the direction, strength and 
period during which the current is passing, it is not possible 
to caleulate the internal resistance from tlfe change in the 
voltmeter readings obtained by reversing the direction 
of the current through the cell. 

The use of a Cadmium rod for ascertaining the con- 
dition of the positive and negative plates in an accumulator 
is carried out as follows :— 

The cell to be tested 1s put on charge at the normal 
rate, and a Cadmium rod suspended in the acid so that 
it does not come into contact with any of the plates, the 
rod being occasionally shaken to free it from any bubbles 
which may adhere to it, and so cause inaccurate results. 
The voltmeter used is a sensitive one (the ordinary cell 
testing type, not having a sufliciently graduated dial), 
as the readings taken between the Cadmium rod and the 
negative plates are comparatively small. 

The voltmeter is connected to the Cadmium and the 

negative plates, and when the cell is nearly fully charged 
gives no reading. The charge should be continued until 
the Cadmium reads ‘2 of a volt positive to the negative 
plates, showing that the charge is complete. The charge 
is now stopped and the cell allowed to stand idle for 
several hours, when the Cadmium will read +16 volt negative 
to the negative plates. 

The readings when the cell 1s discharged are as follows, 
according to the rate of discharge :— 


= ‘004 ohm. 


Negative Negative Positive 
Time Mates to plates plates 
from bostice to to 
start. plates. Cadmium. Cadmium. 
2 mins. 29:07 volts -18 volts 2°25 volts 
10 hour rate 4 5 hrs. 1-925 300 ,, 2:125... 


l0 ,, 1-7 - dU 55 1:09. 4, 


9.02 20 volts 2-22 volts 
1-35 * 22° 3, 2.15 ,, 
17, BO pn 2-00 ,, 


í 2 mins. 
3 hour rate | 1} hrs. 
3 y 


2 mins. 1:96 volts -215 volts 2-175 volts 
] hour rate 3 hr p85 ,, 26 , 209 , 
1 1:60 ,, 33. , 193 , 
It will be seen ftom the figures given that at the end of 
a discharge the voltage between the Cadmium and the 
negative plates should be -23 to -33 of a volt, according to 
the rate. 


At the end of a discharge when the voltage has dropped 
to the limit, the E.M.F. between the positive plates and the 
Cadmium, and the negative plates and the Cadmium are 
measured, and should be within the figures given in above 
table if the plates are in good condition. If the voltage of 
the cell drops to the limit before the negative plates and 
Cadmium reach the figures given above it shows the 
positive plates are exhausted, whilst 1f the limit for the 
negative plates and Cadmium is reached before the limit for 
the cell, it proves the negative plates are at fault.—E. C. E. 


The Schlesische Klembahn A.G., Kattowitz, increased 
its takings on electric lines by about 147,000 marks as 
compared with 1909, and at the same time reduced the 
expenses by about 13.000 marks. 

The Solinger Kleinbahn A.G. increased its net profit 
from 115,747 to 146,344 marks, and a 5°, dividend will 
be paid on 2} million marks. 

The Neckarwerke A.G., Esslingen, made a net profit for 
1910 of 271,716 marks. The old capital of five million 
marks will receive a dividend of 4°9, and the new capital 
raised in 1910, 2° 5. 


Alternating Current 
Calculations. 


Section II.—Inductive Circuits. 


An inductive circuit 1s one which requires a greater 
alternating pressure to send a given current through it 
than it does a continuous current pressure to send a con- 
tinuous current of the same value through it ; as if the 
obstruction presented to the passage of an alternating 
current were greater than that presented to a continuous 
current of the same magnitude. One aspect of the problem 
is to consider that the impressed alternating E.M.F. mav 
be decomposed into two component pressures, one—termed 
the power component, which is represented by the symbol 
e,—is required to overcome the actual resistance of the 
circuit, so that e, 2 IR, as in continuous current working. 
The second component, termed the reactance pressure and 
denoted by the symbol e, is required to neutralise the 


E. M.F. of self-induction, which is always set up in inductive’ 


circuits when traversed by alternating currents. 
In order to bring out prominently the inductive effects 
in alternating current working it will be well to assume 


that the circuit contains an electromagnetic spiral or 


electromagnet with a laminated iron core, in which case 
the magnetic flux set up in the coil will be considerable. 
Obviously the character of this magnetic field will be of 
the same nature as the current producing it, t.e., it will be 
alternating and will pulsate positively and negatively 
with the same frequency as the current, with the result 
that there will be a definite time-rate of change in the 
flux linked with the circuit. This implies that an elect o- 
motive force will be set up in the coil or circuit, according 
to the laws of electro-magnetic induction. and from first 
principles the time-rate of change in the linkages is a 
maximum just at the instant that the current, and therefore 
the magnetic flux, is zero and changing its direction, and, 


D 9 

Fic. .2 
vice-versa, is zero when the current is a maximum, with 
the result that the E.M.F. of self-induction induced in a 
circuit in consequence of the periodic changes in its own 
current in its own circuit lags behind the current, as 
regards time, by a quarter of a period or by 90°. To 
neutralise this E.M.F. of self-induction an equal and 
opposite pressure, termed the reactance component, must 
be supplied by the generator which must of necessity be in 
quadrature with the current and the power- component, e,. 
This is shown vectorially in Fig. 2, in which OE, representa 
the power-component ep d the perpendicular E,E 
denotes the reactance—152.M.F., 

The property of a circuit w hic ‘h gives rise to the pro- 
duction of self-induced pressures when alternating currents 
traverse them is termed inductance, and a circuit has 
unit inductance, the henry, when a current changing 
at the rate of one ampere per second gives rise to 
an E.M.F. of self-induction of one volt. The svmbol 
for inductance is L, which is the value of the E.M.F. of 
self-induction set up when the current changes at the rate 
of one ampere per second. In the case of alternating 
currents with a frequency f, the time rate of change is 
2 Tf, consequently the reactance E.M.F. corresponding to 
an alternating current of I anpii at a frequenev f will 
be2«/ LI volts. The quantity 2 rf Lis termed the reactance 
of the circuit, the symbol for which is x. and reactance is 
measured in ohms. The hypotenuse of the triangle, i.e., OE, 
represents the impressed E.M.F., E, therefore, from the 
geometry of the figure, we: have 


E* = + ef 
ngpR?A42?z?F7DE (by substitution) 


E € 
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I? !R? + w2L?! 


where o = 2 m f, 


E "BE 
thereforeI2--,,, —-- = 
yR? alL yR 42° 

This is the algebraical statement of Ohm's law for 
alternating current circuits, and the quantity 4 R? +4” L? 
is termed the impedance of the circuit. It is usual to denote 
impedance or 4/R? 4-*L? by the symbol Z, and E - IZ. 
Impedance is defined as the total amount of obstruction 
presented by a circuit to alternating currents. 

ExaMPLE (1).—7 he current in a certain circuit of T5 ohms 
resistance changes in a periodic manner from 0 to 18 amperes, 
us meozimum value, in (000625. second, and the virtual value 
of the reactunce —E. M.F. set up is 52:5 volts. Determine 
(1) the reactance of the circuit, (2) the co-efficient of self-in- 
duction of the circuit, (3) the impedance of the circuit, and 
(4) the impressed- EF. M.F. 

The periodic time of the current = 4 x 000625 
= (Y025 second 
l 1 40 
T 0025 — 
and since the maximum value of the current is 18 amperes, 
the virtual value is I = 0707 x 18 = 12:726 amperes. 

(1) Since e, = zl, the reactance, z. is given by 


m tlie frequency, Í = 


e. 425) a 
T= [ = [org = 0% ohms. 
(2) The reactance- E.M.F. is given by 
e. 125] = 2 rl LI 
= ? m x 40 x L x 12726 
79-5 
. = fa 
vob RO m x 12:120 
= 0:0266 henry 
Note x = 2níL = 2 xr x40 x02266 «5:695 ohms. 


(3) The impedance of the circuit is given by 
. Z =y R? +r’ 
= (75)? + 67» 
(4) The impressed E.M.F. is given by 
E = ZI = 942 x 12726 
= ]119:88 volts. 
Note E = yet tes (12126 x 15)? + (12:5)? 
= y 9110 + 5255 = 4/14365 
= 11958 volts. 

In the above case the impressed pressure required to 
send a current of 12:726 virtual amperes through the 
circuit had it been non-inductive would have been 
(12:726 x 75) or 9547 volts instead of 119°8 volts. 
Another way of indicating the influence of reactance 
upon the magnitude of alternating currents is to state that 
had the circuit been non-inductive an impressed pressure 


= 9°42 ohms. 


of 119:88 volts would have sent p OF 15:98 (say 16) 
A 
virtual amperes through the circuit, instead of 12:726 


amperes. 

Another characteristic effect of inductive circuits is 
the phase displacement which is produced between the 
current and impressed E.M.F. This is indicated in Fig. 2 
which is drawn to scale to correspond to a ee 
of the above example. The power E.M.F., e, = IR, 
represented by the vector OE, in phase with the Peut 
the oe of which is given by OC; the reactance- 
E.M.F., = zl, is denoted bv tlie Genter E, E, perpen- 
diculàr. i OE, and OC. The resultant of €; aud e,, l.e., 
OE; and FIE, is OE, which denotes the impressed E.M.F., 
E. in matale and direction. It is thus clear that the 
current lags behind the impressed E.M.F. by an angle 6, 
and this angle is known as the angle of lag. From the 
geometry of the figure it follows that 


E,E e, 
2 Tan = OE, s 
pl. we PefL 
^ RI R R 
reactance 


resistance 

This result indicates the influence of frequency, /, and 
inductance, L, upon the phase displacement. It is also 
clear that the ratio between the power-component, e 
and the impressed E.M.F., 
the angle of lag, since 


p 
E, is equal to the cosine of 
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l OE; e, IR 
See Op E Tz 

R resistance 

VR? 4+ 212 T Impedance 


Now the product Le, is the measure of the power absorbed 
or dissipated when the current I traverses the resistance R, 
and Il, is known as the true power; whilst the product 
IE is a measure of the power apparently supplied to the 
circuit, but only a portion, equal to Ie, is actually 
absorbed, and for this reason, the product IE is known 
as the apparent-power and its measure is given in volt- 
amperes. Obviously, the ratio existing between the 
true- power and the apparent-power is given by Cos 0, and 
Cos Ø is known as-the power-factor of the circuit. Thus 

Ie, true-power 
Cos 0 = 
IE ~ apparent-power 
= power-factor 

and true-power = IE x Cos 8 

apparent-power x Cos 6 
= apparent-power x power-factor 

Therefore, power-faetor mav be defined as that fraction 
of the apparent-power supplied. which is absorbed bv the 
circuit, 

ExaMPLE (2).—.4 sol^noid is found to take 4 amperes when a 
continuous pressure of 25 volts is applied to it. [n order that 
the same power may be expended on the coil when supplied 
with a sinusoidal current at a frequency of 5O periods per 
second, the m«zimum value of the impressed pressure is 
found to be 130 rolts. Determine (1) the reactance, (2) the 
inductance, L, of the coil, (3) the power-factor of the coil, 
and (4) the angle of lag between the impressed pressure and 
the current. 

Since the same power has to be expended both with 
alternating and continuous currents, it follows that the 
virtual value of the alternating current. must be 
4 amperes. With a maximum value of 130 volts, the 
virtual value of the alternating pressure will be E. = (707 


x 130 = 91:91 volts. Aud since E. = IZ, the impedance of 
the coil is 

E 91:91 

(1) ae eee 
= 22:9775 ohms 

but Z =vVR24 2° 

25 
and R = 4 6:25 ohms 


|. 2209115 = 
and z = v(27297:5) — (62512 
= 22:1 ohms = the reactance. 
(2) The reactance z = 2-7/L 


|: 21 259 x wrx 50x L 
29-1 
and p EE UE 


= 007 henry 
(3) The power-factor of the coil is given by 


R 6:25 
Cos 0 = aieo ma 
= 0272 i 
Alternative method :— 
true power Le, 
Cos Ó = apparent power — IE 
4x 25 
^ 4 x 9191 
230919 
(4) Since 
Cos 6 = 0212 


the angle of lag 
0 = 74° 13! (from table of cosines). 
(5) From Fig. 2 it is obvious that the reactance- E. M.F. = 
E sin 6 


'. e, = 91:91 sin 74° 13! 
= 91-91 x (09623 (table of sines’ 
= 88:45 volts 
or e, = zl 
= 22] x 4 


= MR volts. 
(To be continued.) 


(The first article, of thissseries appeared in the issue for 
May 26.) 
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NATIONAL PHYSICAL LABORATORY. 


The Past Year's Work in the Electrotechnical 
Department. 


(Continued from page 558.) 


Ebonite Investigation. —It is well known that when 
subjected to light the surface of ebonite tends to decompose, 
with the production of free sulphuric acid. Samples of 
many qualities of ebonite were placed under a sheet of 
glass to protect them from dust and exposed for many 
months to a north light. A portion of each was covered 
with a brass disc which protected some of the surface of the 
material from the action of the light, and the production of 
acid could be roughly gauged by the gradual discolouration 
of the brass. It was found that a yellow glass acted as & 
great protection and that a blue glass had but little effect 
in delaying the production of free acid. The effect can be 
greatly reduced by covering the apparatus with a glass 
whose surface 1s coated with a laver of gelatine containing 
a yellow or red dye, but this has not been found a complete 
protection. "The only entirely satisfactory method is to 
cover all ebonite, where high insulation is required, by 
wood, or opague glass or other material, leaving holes for 
the handles required for maniuplating the necessary 
switches and for making the electrical connections. A 
third arrangement which has been successfully adopted is 
to depend on amberite (an artificial amber made from 
amber waste) for insulation. 

The insulation may be restored by thorough washing, 
and 1t has generally been found that the rate of production 
of acid diminishes and that the trouble lessens as time 
goes on. In certain qualities of ebonite this is accompanied 
by a change in the colour of tlie surface. which gradually 
becomes a greenish grey, and which as far as observation 
has gone is electrically as good and more permanent 
than the polished black new surface. It is quite possible 
that a satisfactory material might be produced by “ ageing ” 
the surfaces through exposure to a strong light and by 
frequent washings. — . | 

Insulation Research for the Engineering Standards 
Committee (Mr. RAYNER).—The work on this investigation 
early in the year pointed to the importance of air spaces 
in insulating materials subjected to electric stress. The 
eflect of such air spaces, when the stress is sufficiently 
high to cause ionisation of the air, is to increase the energy 
loss in the insulation and consequent heating, and to 
promote the deterioration of the material. Experiments 
on this point have been made which led to an investigation 
on the very interesting and important question of the 
critical electric stress in air at the surface of a conductor. 
This question of the voltage gradient at which air is no 
longer an insulator 1s naturally of the greatest importance 
in dealing with high voltage plant, and sets a limit to the 
commercial use of very high potentials. — 

The electrostatic wattmeter not only provided a means 
of detecting the point at which energy loss commenced 
in the air, but also.enabled the loss to be measured as the 
voltage was raised above the critical value. The method 
adopted was to measure the loss between a suspended 
wire and a concentric metal cylinder. At a certain voltage 
energv loss could be detected by the movement of the 
wattmeter needle, and as the voltage was raised the energy 
loss, which increases exceedingly rapidly with the voltage, 
could be measured. By using wires of different diameters the 
critical. electric stress was found to increase with the 
curvature of the wire. 


WORK PROPOSED FOR CURRENT YEAR. 


The absolute determination of the ohm by means of the 
new Lorenz apparatus will be the main feature of the 
years work. 

In continuation of the work on the international ohm, 
new mercury standards of resistance will be made, and these 
will include five for the new electrical standards laboratorv in 
Japan, the construction of which has been entrusted by 
the Japanese Government to the National Physical Labora- 
tory. 


Experiments dealing with the silver voltameter and 
standard cell will be continued in co-operation with other 
standardizing laboratories, partieularly those of America, 
France, and Germany, with a view to settling certain 
points left undetermined by the London Conference of 1908. 

In connection with the calibration of wavemeters, 
it is proposed to improve the steadiness of the source by 
the employment of a short-spark method. A small air 
condenser now under construction will be completed, and 
by its help it is hoped to extend the range of the standard 
wavemeter further; inductance coils are also being 
designed for the same object. The resistance box with 
negligible inductance will be completed, and will facilitate 
the more exact determination of residual inductances, an 
exact knowledge of which is often important. For & 
similar purpose and also for the testing of wavemeter induc- 
tance coils, it is hoped to complete the construction of & 
low reading inductometer which has been partly built. 


In the work of iron testing it is hoped that the com- 


parison of methods with the Reichsanstalt and the Bureau. 


of Standards, which is now in progress, will be completed 
early in the year. 

It is proposed to continue the investigation of the power 
factors of standard condensers, and to increase the accuracy 
of the methods by minimizing the residual inductances. 
A new method for making the measurements will also be 
tried. 

Further investigation of the effect of frequency on the 
capacity determination of the condenser is also desirable. 

The construction of a subdivided self-inductance coil from 
1 up to 10 millihenries will be completed. 


Tn it hoped in addition to improve the sources of alter- 
nating current at 1,000 œ~ per second, and to set up 
vibration galvanometers of increased sensitivity. 


Photometry.—The chief work to be continued during 1911 
is the standardisation of new sets of sub-standards which 
will help still more rigidly to maintain the value of the Unit 
of Light. One of these sets of 20 tungsten lamps gives 
light of the same colour as the Pentane lamp. The lamps 
which have been presented to the laboratory by the kindness 
of the General Electric Company have just been received 
and preliminary tests indicate that they should prove 
satisfactory for the purpose for which they were designed. 
The work of comparing them directly against the Pentane 
lamp will be commenced at once, while at the same time 
their value will be determined in terms of the existing 
carbon standards. 


Meters.—It is intended to continue the investigation 
on the degree of accuracy which may be expected from 
ordinary supply meters which are subjected from time to 
time to railway Journeys. 

Heating of Lamp Sockets.—A preliminary investigation 
into the heating and deterioration of bayonet lamp sockets 
used for large heaters has been made during the past year 
on behalf of the Engineering Standards Committee. These 
measurements are to be supplemented during the coming 
year by a more complete series of tests on radiators and 
similar apparatus where the conditions are likely to be 
exacting. The tests are intended to furnish an upper 
limit for the rating of bayonet lamp sockets. 

Power Measurements.—Further progress is expected in 
perfecting the electrostatic method of power measurement. 
The quadrant electrometer requires an automatic com- 
pensation for temperature before being taken into regular 
use. One at least of the two 100 to 1 step up transformers 
should be finished shortly and is intended primarily for 
stepping up from 1 volt on a standard resistance to 100 
volts for the electrostatic wattmeter. In order to facilitate 
this work it is hoped that another motor driven alternator 
may be installed, and in this case special attention will 
be paid to constancy of speed and steadiness of the alter- 
nating current voltage. 

Insulation Research for the Engineering Standards 
Committee.—Arrangements are being made with a view 
to presenting a report on the results of the experiments 
during the coming year. The effect. of electrical stress on 
insulation varies greatly in quantity and quality with the 
physical condition as well as with the nature of the material. 
In these circumstances much experimental work is necessary 
at each step, and rapid progress is not possible. 
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The Electrical Engineer. 


LONDON, June 2nd, 1911. 


THE CONDITION OF THE ELECTRICAL 
INDUSTRY. 


In another portion of this week’s issue we begin the 
publication of some of the results of the inquiry into 
the present condition and prospects of the electrical 
industry in this country, which was first put in hand some 
three months ago. It may be appropriate to say at this 
juncture that the task was not lightly undertaken, or 
without a full realization of the responsibilities involved. 
Apart frem private firms, many of them of high standing 
and representative of large capital outlay, upward of 
£400,000,000 sterling are invested in electrical under- 
takings in this country. For some years past the earning 
power of this vast capital sum has been steadily declining. 
The object of the investigation entered upon early in 
the spring of the present year, when trade is normally 
buoyant, was to discover the reasons underlying this 
decline in earning power. With this end in view a schedule 
of some fifty or sixty questions was drawn up. It soon 
became obvious, however, that an inquiry on these lines 
would prove too unwieldy to be of practical value, and 
the original schedule underwent at the hands of a small 
committee of experts a process of elimination and con-. 
densation until it finally assumed the form in which it 
has since been circulated far and wide. It will readily be 
understood by all who are interested in this inquiry that 
the initial difficulty did not lie in the framing of questions, 
but in their limitation to certain definite points. These 
points our correspondents are answering with a fulness, 
frankness and lucidity which. testify in ample measure 
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to the widespread desire to find a solution to a problem the 
gravity of which is admitted on all hands. Ifin the multitude 
of counsellors there is wisdom, that solution, or something 
which will lead directly to it, should certainly be forth- 
coming, for up to the time of writing carefullv-considered 
replies have been received from nearly eighty per cent. 
of those to whom our inquiries were in the first instance 
addressed. Each successive day brings its quota of 
responses to the schedules sent out after the first thousand 
had been despatched, and thus an almost colossal amount 
of opinion and suggestion has been accumulated. 

To all those who have so kindly co-operated with us 
in this matter for the good of the industry at large, we 
desire to tender our warmest acknowledgments. In so 
hearty and earnest a spirit has this co-operation been 
accorded that the final results of the inquiry cannot but 
prove of widespread value. Many of the replies to hand 
extend to two and three thousand words and are obviously 
the outcome of much care and thought and very serious 
consideration. Written, as all of these responses are, 
by the heads of some of the best-known and most prominent 
electrical enterprises in the kingdom, the opinions expressed 
are of indisputable weight and importance. A few leading 
firms—less than half a dozen all told—have refrained from 
participating on the ground that (since our own inquiry 
was put in hand) a similar investigation has been under- 
taken by the Institution of Electrical. Engineers. We do 
not think that any of our readers need entertain the 
apprehension that the present inquiry will clash with 
that which has been taken in hand by the corporate body 
which stands in loco parentis to the great industry whose 
best interests we all have at heart. On the contrary, 
it should prove helpful to that investigation, since both 
have the same end in view and both are inspired by the 
same desire. 

A word here as to an aspect of the subject to which 
brief reference is made elsewhere in to-day’s issue. It is 
admitted that the problems dealt with are complex and 
difficult, and it is inevitable that there should be con- 
siderable diversity of opinion regarding certain salient 
points. In the series of special articles which we are pro- 
posing to publish week by week simultaneously with the 
replies to our inquiries, our contributors have been asked 
to express themselves freely on the various aspects of 
the question which have been referred to them or in which 
they are especially interested. The opinions thus expressed 
are not necessarily the opinions of the conductors of this 
journal. While we take full responsibility for the publica- 
tion of these special articles, we desire it to be understood 
that the statements made are the individual expression of 
convictions which in some instances may be widely at 
variance with the policy of the paper in which they appear. 
That, we venture to think, is a small matter compared 
with the desirability of giving full play to the honest 
beliefs of men well qualified by experience and environment 
to deal with specific phases of a question in which all, 
no matter what their opinions, have an equal concern. 
We have asked our contributors, as we have asked all 
those to whom schedules of questions have been sent, 
to express their views with absolute freedom from restraint 
of any kind. Political arguments may obtrude themselves, 
but a question of this magnitude is above and beyond all 
the politics in the world. And in any case where those who 
follow the course of this inquiry find themselves in conflict 
with anything here published, our columns are open to 
full and free discussion of the points at issue. There is 
no need to assume, as one of the technical journals professed 
to do last week, that the electrical industry as a whole is 
“in “a bad way." It is not by any means in a bad way. 
But it is certainly not as flourishing as it ought to be, and 
as it can be made to be, if we can once get at the root of 
the influences which are retarding its growth. That is the 
end which the present inquiry seeks to attain, and if in the 
course of it some unpalatable truths should be told, the 
offence will be amply atoned if a practical basis be arrived 
at for the solution of the problems involved. 


LEGAL INTELLIGENCE. 
The Post Office and the Telephones. 


Judgment was delivered on Monday in the case of the National 
Telephone Company, Ltd., v. the Postmaster-General, which 
has been for some time before Mr. Justice A. T. Lawrence, the 
Hon. E. Gathorne-Hardy and Sir James. Woodhouse, sitting 
as the Railway and Canal Commission. By Clause 3 of the 
Postmaster-General’s agreement to buy the plant, land, buildings, 
etc;, of the National Telephone Company, it was provided that 
the Postmaster-General may by notice in writing object to 
buy such plant, land, or buildings as he considers will be unsuit- 
able for the actual requirements of the telephonie service of 
the Post Office, and by the same clause any question of 
“suitability " is to be referred to arbitration. Under this 
section the Postmaster gave various notices, amounting to 
18 in all, objecting to take land, buildings, or plant, and the 
Telephone Company referred to the Court the questions as to 
how far the notices given are valid, and how far the objection 
of unsuitability can be maintained in each case. 

Mr. Justice Lawrence and Mr. Gathorne-Hardy held that the 
notices with reference to the three Ceatral London exchanges 
were good, but that the notices having reference to the non- 
competitive areas were bad, on the ground that they were too 
vague. Nir James Woodhouse dissented, and the case will now 
have to go to the Court of Appeal, where arguments will be 
heard on July 5. 


The Underground and the Westinghouse Company. 


In the King's Bench Division, Mr. Justice Pickford and Mr. 
Justice Lush, sitting as à Divisional Court, heard an application 
on behalf of the claimants to set aside an award made by an 
arbitrator in the case of the British Westinghouse Electric and 
Manufacturing Company, Ltd., against the Underground 
Electric Railways Company of London, Ltd. 

Sir Alfred Cripps, K.C., on behalf of the British Westinghouse 
Company, said the issue raised was a very important one, aad 
involved a very complicated question of law, and involved both 
parties in a sum of £120,000. The Underground Electric Railways, 
the respondents, gave an order to the British Westinghouse 
Company for the supply of certain turbines and motor machinery. 
The turbines were found by the arbitrator to be bad according 
to the terms of the contract, the test being the production of a 
certain amount of power in proportion to the coal expended. 
The point now to be considered was how the damages were to be 
ascertained. The Underground Electric Railways Company 
said the measure of damage would be any additional cost throwa 
upon them by running the claimant's turbines, plus the 
cost of substituting Parsons turbines, because, they said, 
by substituting these Parsons turbines they mitigated 
the damages. "The claimants said that in substituting Parsons 
turbines for theirs the Underground Company not only mitigated 
the damages, but got a considerable resulting benefit or profit 
to themselves, and that this should be taken into account. 

Mr. Justice Pickford, in discussing the applicatioa, said that 
probably the opinion expressed by the Divisional Court was 
not, strictly speaking, binding, but in considering the question 
they would obviously take that opinion into account, which 
would amount to the same thing. 

Leave to appeal was given. 


“Z” Lamps and Osram Lamps. 


In the Chancery Division the “ Z” Electric Lamp Manufac- 
turing Company, Ltd., sought an interim injunction, until the 
trial of the action, to restrain the Osram Lamp Works, Ltd., 
from threatening the plaintiffs, or other persons to the plaintiffs’ 
prejudice, with legal proceedings in respect of alleged infringe- 
ments of the defendants’ patents in respect of incandescent 
electric lamps. 

Mr. T. Terrell, K.C., for the plaintiffs, said their contention 
was that the defendants were not acting bond-fides, as they 
had begun actions against purchasers and users of * Z”? lamps 
but had not brought any such action against the " Z" Manufac- 
turing Company, who were ready and willing to contest the 
validity of the Osram patents. ; | 

Mr. Ostbury, K.C., Mr. Walter, K.C., and Mr. Colefax appeared 
for the Osram Company. "They urged that the action could not 
be maintained since the Osram Company were within the 
proviso of Section 36 of the Patents Aet of 1907. There was 
no foundation for the allegation that the defendants were not 
acting bond-fide. The actions were being defended and the 
solicitors for the defendants in those actions were the solicitors 
for the plaintiffs in the present action. If the plaintiffs would 
waive the question of retainer of counsel, the defendants would 
issue a writ for infringement against the plaintiffs at once. 

Mr. Justice Neville said the defendants came within the 
proviso in the section, and he saw no ground for supposing 
that the actions which the defendants had commenced were 
not bond- fide actions or that the defendants would not prosecute 
them diligently. No case of prejudice had been made out, and 
the motion would be dismissed with costs. 
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Electrical Progress at Home and Abroad. 


SCOTTISH NOTES. 
Test of 5,000 kw. Turbo-Alternator. 


The test of the new 5,000 kw. steam turbo-generator, 
one of two which the British Westinghouse Electric and 
Manufacturing Company, Ltd., is supplying to the Clyde 
Valley Electrical Power Company, Glasgow, shows an even 
better result than those recently obtained on the 3,000 kw. 
turbo-alternator, supplied by the same company for the 
Bristol Corporation. The tests were carried out at the 
Motherwell power house on April 8 and 9, 1911, in the 
presence of Mr. B. A. Starr, the General Manager of the 
Company, Messrs. Strain and Robertson, the Consulting 
Engineers, and other officials. 

The turbines are of Westinghouse latest improved 
Impulse type, arranged for working with high-pressure 


steam supplied direct froin the boilers at 175 lbs. per sq. in. | 


pressure and 180?F, supetheat, both being measured at 
the stop valve. 


The conditions specified for carrving out the tests were 
as follows:—Normal output 5,000 kw. J-p., 


2O-per., ` 


11,000 v., 25°, over-load for six hours, full load for six | 
hours, three-quarter full-load for two hours, one-half full- - 


load for two hours, one-quarter full-load for two hours. 
The test works out as follows :— 


Out ut, kw. 1.346 2.715 3,008. 5,096 — (48775 
Speed, r.p. m... 1.500 1.500 1.500 1.700 1,200 
Steam pressure, lbs: 174 176 175 174:5 1745 
Steam temperature 
“F TD 518 D'o 543 553 544 
Steam superheat ^F. 1: 141 164 175 167 
Vacuum corrected to 
30" Bar p 2813 28N 2858 2868 28:53 
Cir. waterinlet F... 439 437 41 44 43 
“a ., Outlet “F... 48 52:6 57 60 65:5 
Steam consumption 
total lbs. . 24.780 40.130 53,285. 63,800 85,880 
Steam consumption 
total tbs, 18°41 178) 13°61 13:00 UY24 


We understand that Mr. Starr, the General Manager of 
the Company, has expressed the gratification of the directors 
at the results obtained, and at the reduction of the generat- 
ing costs as shown bv their records since the turbo-generator 
was put in commission. 


GERMANY. 


Stone-Boring Machines with Electric Drive— 
Norway and Hydro-Electric Schemes— Company 
Notes. 


Electrically worked machines are advantageously em- 
ploved in boring the softer rocks, suchas coal and rock salt, 
while Jumpers are best for hard rocks. In the latest tvpe of 
electric borer the pressure against the face is about 2 cwt., 
and the cutter makes about 120 r.p.m. Various methods of 
gearing the motor to the cutter are adopted. Quite recently 
attempts have been made to utilise electric power for per- 
forating the harder stones. For this purpose diamond armed 
cutters are used. These are able to go through basalt at the 
rate of an inch and a half in a minute. The voltage of the 
driving current is about 150. 


Water, Power in Norway. 


It is proposed to utilise the falls of the Numedal river in 
Telemarken, South Norwav, for generating electric current. 
The falls extend over five miles of river and cover a differ- 
ence of level of about a quarter of a mile. At the drvest 
time of the year the water supply will not at any time be 
less than 9,000 gallons per second. The works are expected 
to yield about 160,000 h.p., and will cost nearly a million 
sterling. Only about half that power will be utilised at 
first, and most of that will be absorbed in supplving light 
and power to Christiania. The expense of carrying the 


current to that town is estimated to be £400,000. Sweden 
is not going to be belund Norway in providing light and 
power for its capital. Preparations are being made to 
generate power bv the agency of the falls of the Dal river 
at Elfkarlebv, 150 miles north of Stockholm. 


Company Affairs. 


The Elektrizitatswerk Sud-West A.G. has made great 
progress within the last vear or so. The net profit for 1910 
wa: 1,269,000 marks, while for 1909 it was only 861,000 
maiks. The reccipts per kilowatt hour rose from 17:1 to 
17:4 pf. (say 2d.). A 4.000 kw. rotary current dynamo has 
been added to the plant ; 825,000 marks are devoted to 
paving a 11°% dividend on 74 million marks of capital. 
The contribution to the municipality is 251.000 marks. 
Last vear it was 139,000 marks, and the carry over has been 
raised from 6,000 to 26,000 marks. 

The Stuttgart street trams carried 37 million passengers 
in 1910, an increase of over 11°,. The fares. received 
amounted to 3.323.000 marks. The total takings were 
3,486,000 marks, and the outlay 2,163,000 marks. The 
dividend is 11°,. 

The Berliner Elektromobil-Droschken A.G. has gone into 
liquidation. with the former director, Herr Schoenfeldt, as 
liquidator, assisted by a committee of creditors. The debts 
are 1,350,505 marks. 

The general meeting of the Bergmann Elektrizitatswerke 
A.G., of Berlin, approved a dividend for 1910 of 12°, on the 
old. and 14°, on the new shares. 

The profits of the Deutsch-Nicderlandische Tek graphen- 
gesellschaft Cologne show a slight increase on last year. In 


| 1909 they were 713.926 marks, and for 1910 they are 160,402 


marks. The dividend on the capital of 7 million marks 
remains at 61^. 

The net profit of the Vereinigte Tsolatorenwerke A.G., 
Pamkow, Berlin. was minus 69,902 marks in 1909, but. in 
1910 it was plus 72,931, a gain of about 150,000 marks. A 
4°, dividend is bemg paid. 

The Deutsche Atlantische — Telegraphengesellschaft, 
Cologne, made a profit for 1910 of 3,353,318 marks. A 719, 
dividend is payable on the 24 million marks of share capital, 
as against 7°, 1n 1909, when the profit was 2.966,310 marks. 

The municipal electric power station at Potsdam is to be 
enlarged at a cost of £150 000. 


UNITED STATES. 


Power Diagram Indieator— The Teaching of Elec- 
trieity — Metailography in Industry — A Giant 
Transformer. 


Among the papers read at the Pacific Coast Convention of 
the A.L.E.E. was one in which Dr. Harris J. Rvan described 
his power diagram indicator for high tension circuits. In this 
instrument a cathode-ray pointer actuated electrostatically 
is used to trace the diagram. It is directed by twc electric 
fields, each controlled by a pair of quadrants. The pressure 
of the high tension circuit is applied to one pair and causes 
a proportional displacement in one axis; a pressure drop 
between the terminals of a condenser in series in the circuit 
is applied to the other pair and gives the pointer a quadra- 
ture velocity proportional to the current. The diagram 
produced has therefore an area proportional to the product 
of the electromotive force and time-integral of current, 
therefore to the energy per cycle. The pressure and current 
ranges of the instrument are controlled by the values of the 
capacities of the condensers used. Power as low as 0:03 
watt at 9,000 volts and as high as 750 volts at 130,000 volts 
has been measured. The errors are within 5°,. Dr. Ryan 
said the instrument had been found satisfactorv for the 
study of high tension insulators, dielectric losses in high 
tension transformers, insulating qualities of transformer 
oils, corona losses, etc. The construction of the instrument 
was described and results given of measurements of corona 
loss, transformer core loss, dielectric hysteresis, and trans- 
gormer oil, incandescent-lamp doad; etc. “Phe cathode rays 
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are produced by the discharge from an electrostatic 
machine. The instrument can be used as an oscillograph for 
getting wave forms of electromotive force or current by 
omitting one component actuating the ray pointer, and 
observing the other component by means of a synchronously 
revolving mirror. 


Teaching Electrical Science. 


An editorial in the current weeks number of the “ Elec- 
trical Review and Western Electrician” of Chicago offers 
some very outspoken criticism on the subject of teaching 
electrical science. The writer points out how the practice 
of the past has influenced the customs of the present. Half 
a century ago the conductor was regarded as the all- 
important element in electrical phenomena, and the insu- 
lating medium was supposed to be useful only in limiting 
the extent of the eS Certain experiments, where 
condensers were involved, indicated that the dielectric was 
of some importance, but it was not until Maxwell expounded 
his theory and Hertz performed his experiments that the 
all-important place occupied by the dielectric was recog- 
nised. Yet 20 years of this recognition have not sufficed to 
give such knowledge its proper place in the teaching of 
electrical engineering. Poynting's theorem is recognised as 
one of the most important in electrical theory, yet it is 
seldom mentioned in electrical textbooks, and many an 
engineering graduate has never heard of it. Most of the 
instructors think from the old point of view, and students 
naturally learn to do likewise. Even where the modern point 
of view 1s introduced, it is usually at the end of & course of 
study, and does not become incorporated into the student's 
fundamental conceptions. It is still common among 
engineers to speak of a transmission line as though the 
energy were transmitted through the conductors, and 
“ current-carrying capacity " is a common term; while, as 
a matter of fact, the energy is transmitted through the 
dielectric, the conductor serving merely to direct its course. 
There is no physical limit to the current in a conductor so 
long as it exists as such, and the reason for increasing its 
size 18 to decrease the amount of energy brought to it 
through the dielectric and transformed to heat in the 
conductor. The advent of wireless telegraphy and its 
popularisation, observes the writer, might have been 
expected to have an influence in this regard, but such an 
influence, if existent, is slow in being felt. Wireless, when 
treated in general. textbooks, is usually relegated to a 
concluding chapter, and the new ideas which it involves 
are not regarded as fundamental. One of the difficulties in 
adopting a new point of view for presentation to the student 
is the lack of a suitable series of textbooks which treat the 
subject in the up-to-date way. This is the greatest need of 
electrical education to-day, and the authors and the insti- 
tutions which furnish the books and the courses will be 
conferring a boon upon the electrical student and will be 
putting themselves in the forefront of electrical education. 


Industrial Value of Metallography. 


Among the many interesting and valuable papers read 
at the Congress of Technology at Boston, was one by Mr. 
Albert Sauveur on the subject of Metallography. Urging 
the special value of the study of this subject, the writer 
pointed out that the analytical chemist might tell us, for 
instance, that a steel which he had analysed contained 
0:50% of carbon, without our being able to form any idea 
as to its properties, for such steel may have a tenacity of 
some 75,000 Ib. per sq. in. or of some 200,000 lb., a ductility 
represented by an elongation of some 25%, or practically 
no ductility at all; it may be so hard that it cannot be 
filed or so soft as to be easily machined, etc. On the other 
hand the metal microscopist, on examining the same steel 
will report its proximate, composition, informing us that 
it contains approximately 50% of ferrite and 509 of 
pearlite, and we know at once that the steel is fairly soft. 
ductile and tenacious, or:he may report the presence of 
10095 of martensite and we know that the steel is ex- 
tremely hard, very tenacious, and deprived of ductility, 
Which of the two reports, asked Mr. Sauveur, is of more 
immediate practical value, the chemist’s or the metal- 
lographist's ? The evolution of the metallographist bids 
fair, in Mr. Sauveur's view, to be an exact duplicate of the 
evolution of the iron chemist ; the same landmarks indicate 
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his course; distrust; reluctant acceptance, unreasonable 
and foolish expectation from his work, disappointment 
because these expectations were not fulfilled and finally 
the finding of his proper sphere and recognition of his 
worth. The metallographist has passed through the first 
three stages of this evolution, is emerging from the fourth 
and entering into the last, and the adverse criticisms still 
heard from time to time, generally from ignorant persons, 
are like the desultory firing of a defeated and retreating 
enemy. In the United States alone the microscope is in 
daily use for the examination of metals and alloys in more 
than 200 laboratories of large industrial firms, while 
metallography is taught in practically every scientific or 
technical school. 
10,000 k.v.a. Transformers. 


The Westinghouse Company has recently installed for 
the Pennsylvania Water and Power Company at their 
Baltimore sub-station four of the largest transformers ever 
built in this country. They are three-phase, core type, 
water-cooled transformers of 10,000 k.v.a. rating and are 
intended to step down current of 70,000 volts, 25 cycles, to 
13,200 volts for distribution. The tank is elliptical, 15 ft. 
11 in. in length, 8 ft. 8 in. wide and 16 ft. high to the top 
of the terminal, and each transformer, complete with oil, 
weighs approximately 75 tons. The cooling water is visible : 
at its exit, so that any stoppage or inequality of flow in 
the parallel cooling coils can be detected easily. The tanks 
are of boiler iron with welded seams and crowned cover 
and bottom. The condenser type of terminal bushing is 
used, as the specifications called for bushings to withstand 
a test of 180,000 volts for one minute. These bushings are 
made up of alternate layers of insulating and conducting 
material which, by producing a uniform distribution of 
dielectric stress 1n the insulation, enable the use of the 
minimum of material. Below each transformer is a pit 
connected with & 10-in. main for draining the tanks in case 
of emergency. The top of each transformer is connected 
through a back-pressure valve to an 8-in. main to relieve 
any possible rise of pressure in a tank. The arrangement is 
such that oil blown out of one transformer cannot enter 
another. The cooling system is arranged to preclude a shut- 
down from lack of cooling water. Normally water is ob- 
tained from a well near the sub-station. Connection is also 
made to the city mains for use in case of deficiency of the 
well, and a large storage tank on a steel tower, erected 
outside the sub-station, is built for use in case of failure of 
both sources. In connection with this emergency system 
there is a spray cooling system, which makes it possible to 
re-use the cooling water, the storage tank supplying only 
the deficiency caused by leakage and evaporation. Nor- 
mally the heated water is discharged into an adjacent 
stream. | 


DIARY. 


FRIDAY, JUNE 2. 

INsTITUTION or MINING ENGINEERS.—Visit to the Kent 
Collieries and Sinkings of the Kent Coal Concessions and 
Allied Undertakings. 

Roya. Institution. — Albemarle-street. 
graphy,” by Mr. Marconi, 8 p.m. 

FRIDAY, JUNE 9. 

Rovar IwsTITUTION.—Albemarle-street. “ Applications 
of Physical Chemistry to the Doctrine of Immunity," 
Professor Svante Arrhenius, 8 p.m. 

TUESDAY, JUNE 27. 

INCORPORATED MUNICIPAL ELECTRICAL ÁSSOCIATION.— 
Sixtieth Annual Convention at Brighton, continuing till 
June 30. 


“ Radio-tele- 


FRIDAY, JUNE 9. 


PuysicaL Society oF Lonpon.—Imperial College of 
Science, 8 p.m. Mr. W. Mason, M.Sc., “ The Lüders Lines 
on Mild Steel " ; Mr. H. S. Allen, M.A., D.Sc., “ Exhibition 
of a Model illustrating the Passage of a Light Wave through 
Quartz”; Mr. A. Johnstone, “ Tables of Circular and 
Hyperbolic Functions for Complex Values of the Argu- 
ment"; Prof. Anderson and J. G. Bowen, “On the 
Measurement of Contact Differences of Potential" ; Sir 
G. Greenhill, “ Exhibition of Gyroscopic Apparatus ” ; 
Prof. S. P. Thompson, F.R.S, "A New Method of Ap- 
proximate Harmonie Analysis by Selected Ordinates.” 


* 
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BUSINESS NOTES AND 


LIGHTING, POWER AND TRACTION. 
HOME. 

ABERDEEN.— Reporting on the recert breakdown at the 
Corporation’s Electric Supply Station, the Engineer, Mr. Bell, 
states that the failure was due to three causes, (1) the drawing of 
a heavy current to a faulty cable in Union-street, which had been 
damaged by a pickaxe ; (2) the overloading of a boiler steaming 
at the time; and (3) the failure of one of the mechanical stokers 
to operate. Mr. Bell stated that these mishaps so lowered the 
pressure of steam that it was compulsory to " shut down ” for 
& short time in order to allow the steam to regain pressure. 

BErrasT.— The accounts of the tramway department for the 
year show that the balance carried to the net revenue account 
has been increased to £105,500. Fixed charges and depreciation 
have been provided for, and £16,730 has been carried to the 
statutory reserve fund, which has now to its credit the sum of 
£20,000. This leaves to credit of the appropriation account a 
balance of £454, which is transferable to the general purposes 
fund. The estimate of revenue and expenditure for the year 
ending March 31, 1912, show estimated revenue, £227,000. 
Expenditure: Working expenses, £122,000; interest, £42,000 ; 
sinking fund contribution, £24,500 ; general purposes fund, 
£9,000; depreciation fund, £13,000—£211,000. Estimated 
surplus, £16,000. 

BiRMINGHAM.—At a meeting of the City Council it was resolved 
on the recommendation of the Electric Supply Committee to 
purchase for £2,000 an area of about 540 square yards of land 
adjoining the Dale End sub-station, with frontage to Moor-street, 
and also to acquire for £034 the unexpired leasehold interest in a 
portion of the site of the Summer-lane generating station. 
By this means they could add to the equipment a 5,000 kw. 
generating plant. Mr. Ellaway, the chairman of the Committee, 
said the progress made during the past year had been considerable. 
The increase of units sold for private supply had been over 309,. 
The tramway supply had fallen by 9",, due to the more 
economical use of current by the motormen since meters had 
been placed on the cars. The committee, however, had the 
satisfaction of knowing the Tramway Committee would have 
two more routes open later in the year, ard they were hoping 
to show an increase again over this year. They had produced 
four million units of current more than in the preceding year, 
and this at a cost of only £700 more than last year, which 
showed the value of a large load factor. He thought they had 
pretty nearly reached the limit of economy in generating cost. 
There were only four towns in the country to beat them— 
Bradford, Sheffield, Leeds, and Stalybridge. | Liverpool, Man- 
chester and Glasgow were behind them in this respect. Rates 
and taxes had increased from £5,746 to £14,822, due to re- 
assessment. At the present time they were the highest rated 
supply department in the country according to their size. The 
gross profit, £115,375, might strike them as large to make on 
a turnover of just over £200,000. lt showed, however, they 
were not selling current under cost, and he did not think it was 
excessive considering they had such heavy capital charges to 
meet. Next year he thought they would have no further outlay 
in regard to reconstruction, and they would perhaps have 
recovered to some extent from their reassessment. He hoped 
they would be in an even stronger financial position than at 
the present time. On the motion of Mr. Harrison Barrow, in, 
bringing forward the Tramway Accounts, it was agreed that 
the Finance Committee be instructed to borrow £99,800 for 
additional rolling stock, reconstruction of tramways, etc. The 
parce item was for 60 new cars and 130 top covers. It had 

en found possible to put top covers on the cars, and there 
was such a demand for them on all the routes that the committee 


had decided to cover the whole of the 130 cars. The cost of 


the new cars and the top covers was £61,379. Part of the new 
cars would be used on the Handsworth and Bristol Road routes. 
For the reconstruction of the track between Colmore-row 
and Hockley-brook and the widening of a small portion of the 
Garrison-lane tramway £31,928 was required, £2,714 for the 
overhead equipment of the tramways, £2,585 for cables and 
switch pillars tor the Hockley route, and £1,200 for additional 
machinery and plant. Mr. Barrow said the amount of capital 
expenditure during the year had been only about £13,000. 
They had run 250,000 more car miles than in the previous 
year at the reduced price of current of £5,500, the actual saving 

eing about £6,500. That was the result of the equipment of 
the cars with meters, which enabled the drivers to check their 
consumption of current. Instead of a motorman putting on 
the brake suddenly, he now proceeded slowly to the stopping 
place, and the consequence was that less current was used 
and less damage was caused through a car being stopped suddenly 
while going at full speed. The income had been increased by 
about £10,000, and the gross profit was £10,000 more than in 
the previous year. After paving interest and sinking fund and 
putting £24,000 to reserve (about £1,000 more than last year), 
they were able to hand over £41,000 to the relief of the rates, 
an increase of about £8,000, 
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NEWS. 


Croypon.- - At a meeting of the Croydon Borough Council on 
Monday, the Tramways Committee submitted a lengthy report 
from the Tramways Manager, on the subject of fares generally, 
and the following recommendations of the Committee were, 
after full discussion, unanimously adopted :—(a) That no system 
of halfpenny fare stages be adopted ; (b) that no alteration be 
made in the present ordinary fares ; (c) that the workpeople's 
fares remain as at preseut ; (d) that the three-halfpenny fare 
stages be not adopted ; (e) that the fare stage distances remain 
as at present. ‘Ihe recommendatoin of the Tramways Com- 
mittee—against the views of (he Tramways Manager---to re-open 
the Whitehorse-road route (which, from previous operation, had 
resulted in an annual loss of over £2,000) was, on an amendment. 
that the line should not be worked until the rates had been 
reduced, lost by 24 to 21 votes The recommendation of 
the Tramways Committee to abolish the through booking fare 
stage between Thornton Heath-pond and Norbury, and substi- 
tute therefor a new stage between Warwick-road and Norbury, 
was unrnimously agreed to. 

DoncasTER.—The Local Government Board have approved 
of a scheme of sewerage and sewage disposal prepared by Messrs. 
D. Balfour & Son, civil engineers, of London and Newcastle-on- 
Tyne, for the parish of Adwick-le-Street, in which is included 
the model village of Woodlands, in the district of the Doncaster 
Rural Council. The sewage from a portion of the district is to be 
pumped from a storage tank by means of electric motors and 
pumps to the disposal works, where it is to be treated in open 
liquefving tanks, followed by double filtration through perco- 
lating filters, the eflluent from which will be discharged into 
Bentley Dyke. 

ExETER.—The Committee's report on the working of the 
Corporation's electricity undertaking for the year ended March 
last shows that the total receipts are £18,286 ; working expenses, 
£8,895, and gross profit, £9,391. After payment of interest and 
sinking fund, etc., there is a surplus of £2,333. After deducting 
for renewals of machinery and mains £275, there remains 
£2,058 to add to the accumulated surpluses of past years. 
The reserve and renewals fund has a net balance in hand, as 
shown, of £9,204 6s. 9d. The tramway units sold have been 
reduced by 62,700 in consequence of the check on the drivers 
due to fixing meters on the cars; but the lighting units have 
increased by about 16,000 and the power units by about 41,000 
(the latter being an increase of nearly 50°,,), and the net result 
is a reduction of the total units sold by about 5,700 only. The 
number of consumers has increased by 121 in the past year. 
The lighting output has begun to increase again after the setback 
caused by the introduction of metallic filament lamps. It is 
also evident that power users are beginning to appreciate the 
low rates now in force. During the past seven years the con- 
sumers in private houses have increased from 200 to 665; in 
shops from 380 to 610; in public buildings, etc., 102 to 200. 
The total number of motors supplied has increased from 30, 
totalling 67 horse-power in 1904, to 148, totalling 511 horse-power 
in 1911. There are now 17 miles of streets lit by electricity, as 
against 14 miles in 1904. The revenue (apart from tramway 
supply) has increased from £10,400 to £14,275, although reduc- 
tions amounting to 14d. per unit have been made in the charges 
for lighting and power during the period. The Electric Lighting 
Committee recommend that the charge for current for lighting 
to private consumers be reduced from 44d. to 4d. per unit. 


GniMsBy.—' lhe accounts of the electricity undertaking 


for the year show a gross revenue of £21,421 and a net. profit of 
£4,586, out of which £1,000 has been allocated in relief of rates. 

HasrINGS.— The accounts of the Electricity Department 
for the year show that the deficit on the vear's working was 
£1,677, as compared with £2,919 in the previous year. The 
total income was £18,398, as compared with £17,627, and the 
gross profit £9,260, as compared with £7,923. Interest paymenta 
absorb £5,158, and sinking fund, £5,711. Since the year 1898 
the works have made a gross profit of £98,371. The total loan 
charges have been £113,039, the net profit has been £1,473, 
and there is & total deficiency of £15,638. "The total amount 
transferred to rate account is £13,961. The actual debt created 
on the undertaking is £172,848, of which £59,008 has been paid, 
leaving an outstanding debt of £113,840. "There is £16,425 in 
sinking fund. Mr. Russell F. Ferguson, the Borough Electrical 
Engineer, gives statistics as to electricity generated and disposed 
of last year :—Generated, 915,097 B.T. units; sold public 
lamps, 219,832; private consumers, 592,565; total sold, 
812,397 ; used on works, 15,745 ; total accounted for, 828,142 ; 
unaccounted for, 86,955 ; public lamps, are 115, incandescent 
320 (135 last year); total maximum supply demanded, 5850; 
total connections in 8 c.p. (30 watt lamps), 40,697 ; load factor, 
15:98; total number of consumers, 1,153 (1,067 last year); 
plant capacity, 1,750 kilowatts. The cost per unit sold has 
fallen from 3°75d. in 1899 to 2:44d. in 1911, and the saving 
in fuel costs has fallen from 2:11d. in 1900 to 0.85d. The number 
of units sold which was 404,866 in 1899, reached a maximum in 
1905-6 with a total of 1,234,096, and fell to 731,914.in-1909-10, 
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rising in 1910-11 to 812,397. At the present rate of increased 
demand the figures for 1911-12 should go over the million 
mark once more. 

HurLr.—4A deputation from the Hull trawler owners waited 
upon the Corporation Electricity Committee in regard to laying 
down electricity on the St. Andrew’s Dock. It was stated that 
negotiations were proceeding between the Corporation and the 
North-Eastern Railway Company. The matter was referred to 
a sub-committee, with power to come to an agreement with the 
North-Eastern Railway Company. The committee accepted 
the tender of Mr. J. T. Levitt of £10,999 for the erection of new 
buildings at the electricity works exte ‘sion. ‘The tender of Messrs. 
G. H. Panton & Son, of £799, was accepted for new buildings 
at the new power sub-station. A Local Government Board 
inquiry was held on Wednesday irto the application of the 
Corporation to borrow £99,000 for?cleetricity works extension. 

St. HELENS.—Major J. Stewart, R.E., held a Local Govern- 
ment Board inquiry into the application for the Corporation 
to borrow £10,800 for extensions to the electricity undertaking. 
In reply to a question as to what had caused the tremendous 
jump this year in the demand for current, Mr. Hollingsworth 
said that they had got on many of the small works of the town 
and several of the large manufacturers had come on during 
the last twelve months. It was due to the general application 
of power. People were finding out the great advantages of 
electric driving. The Inspector said he noticed that they had not 
been able to give anything to the ratepayers, and afterwards 
commented on the very low cost of production at the works, which 
Mr. Hollingsworth said was one of the lowest in the country, 
adding that if the Board would grant loans for a longer term 

-it would be possible to make a profit, but at present everything 
went for interest and sinking fund. 


OVERSEAS. 


CaNADA.— Mr. E. A. Robert, President of the Canadian Light 
and Power Company, has placed before the Dominion Govern: 
ment a project for the development of electrical energy at Cedar 
Rapids, on the St. Lawrence River, at a cost of between fifteen 
and twenty million dollars (£3,083,000—£4,111.000). The 
plan provides for huge chutes over the Coteau and Cedar Rapids, 
about 25 miles above Montreal. It is estimated that 500,000 h.p. 
could be developed there. 

CaANARY IsraANDs.— The “Gaceta de Madrid" announces 
that an application has been lodged with the * Direccion General 
de Obras Publicas," Madrid, by the “ Sociedad Anonima Banco 
di Castilla " for a concession for the construction and working 
of an electric tramway between the Barrio de San José and 
the centre of the city of Las Palmas. 

]TALY.— The '* Gazzetta Ufficiale " publishes a decree granting 
to the “ Società Varesina per Imprese Elettriche " a concession 
for the construction and working of an electric tramway from 
Varese to Bobbiate. 

Java.—The * Nieuwe Rotterdamsche Courant " states that a 


Mr. Huber has applied for concessions for the construction of the - 


following tramways in Sourabaya (Java) :—(1) a steam tramway 
from Wonokromo to Koepang, (2) an electric tramway from 
Groedo by Goebang station to the Simpang cross-road, (3) an 
electric tramway from Willemsplein via Heerenstraat and 
Grisseeschen-road to the harbour. 

NORWAY.—The British Consul at Christiania (Mr. E. F. Gray) 
reports that the " Morgenbladet " publishes a communication 
from Christiansand to the elfect that a company, called 
“ Aktieselskabet Norskelektrolvtisk Kobberekstraktionsverk,”’ 
has recently been formed in Christiania with a fully paid up 
capital of about £25,000. The object of the concern is stated 
to be that of introducing into Norway and other countries a 
process invented by an engineer named Hybinette for the 
electrolytic extraction of copper from ore. It is hoped that the 
first works in Norway will be in working order this year. The 
names of persons to whom communications might be addressed 
regarding the above may be obtained by British firms on applica- 
tion to the Commercial Intelligence Branch of the Board of 
Trade, 73 Basinghall-strect, London, E.C. 

RnuopESIA.— The Imperial Trade Commissioner for South 
Africa reports the publication of an Ordinance empowering 
the Salisbury Municipality to raise a loan of £120,000 for the 
purpose of providing the town with a supply of water and 
electricity, and of other municipal improvements. 

RouMANtIaA.—The Roumanian " Curier Financier " announces 

that the Calarshi Municipal Authorities invite tenders for a 
35 years concession for the construction of an electric generating 
station, and for the supply of electric light and power to the 
inhabitants of Calarshi, ete. Only contractors experienced 
in this class of undertaking will be allowed to compete. No 
date is given for the receipt of tenders, but it is stated that a 
provisional deposit of 12,000 lei (£480) will be required to 
qualify tenders, to be increased by the successful tenderer to 
24.000 lei (£960). 
m RUssra.-- The. “Commercial and Industrial Gazette” (St. 
Petersburg) states that the municipal authorities of Chernikov 
have applied to the Council of Ministers for permission to raise a 
loan of 100,000 roubles (about £10,500) for the purpose of 
(1) purchasing electrical machinery for the central generating 
station, and (2) converting the municipal debt. 


IQII. 


Spain.—The “ Gazeta de Madrid ” states that the ‘ Sociedad 
Anonima Iberia Concessionaria " has applied to the '' Direccion 
General de Obras Publicas," Madrid, for a concession for the 
construction and working during 60 years of an electric tramway 
from Porriño to Vigo, province of Pontevedra. Under the 
terms of the proposed contract three years are allowed for 
carrying out the work. The “ Direccion General de Obras 
Publicas " has granted to Don Teofilo Benard a concession to 
utilise, up to 5,000 litres per second, the waters of the River 
Garona (near the confluence of the River Valartias) for the 
purpose of generating electric power for industrial use. 

SWITZERLAND.—According to the '* Feuille Fédérale Suisse," 
&n 80 years concession has been granted to Mr. Frédéric Hoffmann 
of Bolligen and Dr. F. Volmar of Ostermundigen for the construc- 
tion and working of a narrow-gauge electric railway from 
Worblaufen by way of the valley of Worblen, whence it will 
join either the railway at Worb or the Berthoud-Thoune line, 
with a branch from Schermen to the communal boundary of 
Berne. The cost of construction is estimated at 1,613,800 francs 
(£64.552). An 80 years concession has also been granted to 
Messrs. EK. Frote and Company of Zurich for the construction 
and working of à narrow-gauge electric railway, 50 miles long, 
from Coire to Bivio via Lenzerheide, Tiefenkastel and Ober- 
halbstein. The cost of construction is estimated at 8,500,000 
franes (£340,000). 


COMPANY MEETINGS AND REPORTS. 


JOHNSON & PHILLIPS, LTD. 


Mr. R. W. Blackwell, presiding at the sixth annual meeting 
of Messrs. Johnson & Phillips, Ltd., at Winchester House, said 
that the gross profit of the year, after charging £5,337 to main- 
tenance account, and adding £942 brought forward from the 
previous year, was £24,117. From that amount the deductions 
were: remuneration of auditors, trustees and directors, £1,563 ; 
debenture interest, £8,960; debenture reserve, £5,438 ; 
machinery, plant and investments written off, £6,000, leaving 
£2,154 to be carried forward. The increase of profit over the 
preceding year was £7,815, and during the period under dis- 
cussion they had expended £5,794 on machinery and plant 
absolutely required in the development of business. The balance 
sheet did not give cause for any jubilation on the part of the 
shareholders, but it marked a very distinct advance over the 
position to which the company was brought by the bad business 
of several succeeding years. They could fairly say that the corner 
had been safely turned and if present conditions continued they 
might look forward to a substantial business. Nothing had been 
neglected that tended to strengthen the company 8 works and 
the shops were now in a better condition than ever. l 

Mr. Thomas Dence, in seconding the chairman’s motion for 
the adoption of the report, observed that the company enjoyed 
a splendid reputation for the quality of their manufacture and 
had among their customers practically all departments of the 


British Government and: many foreign Governments, as well as - 


British and foreign railways, electric lighting companies and 
other first-class companies and firms, from whom they receive 
regular orders, and amongst whom their reputation stood un- 


questioned. 


CALLENDER'S CABLE AND CONSTRUCTION. 


The report for the past year shows a balance at the credit of 
profit "E loss sccuünt of £55,838, to which has to be added the 
amount brought in from 1909 of £42,202, making together 
£98,041. From this has to be deducted interest on debenture 
stock, £13,500 ; dividend on preference shares, £10,000 ; and 
appropriation for depreciation, £8,217; leaving a balance of 
£66,323, out of which it is proposed to pay a dividend on ordinary 
shares at the rate of 1095, whereof 58. was paid on November 1, 
1910, and 5s. will be paid on June 10, 1911, to pay a bonus of 
5s. per share, to be paid on June 10, 1911, £8,750 ; and to carry 
forward £40,073. The report adds that the use of electrical 
energy for power purposes has recently been largely extended 
in many parts of the United Kingdom, with most beneficial 
results to the power companies, which are, almost without 
exception, now making excellent progress. Every effort has 
been made to widen the company’s oversea relations, and con- 
siderable contracts have been secured in various colonies, the 
company’s operations in South Africa having been specially 
developed. The business of the Anchor Cable Company in house 
wires and rubber cables has again been highly satisfactory, and 
substantial profits have resulted, which are in excess of those 
of the previous year. New machinery has been put down both 
at Erith and at Leigh, in view of the approaching acquisition 
of the telephone system of this country by the Government. 


URBAN ELECTRIC SUPPLY. 


The report for the year states that the gross profits amount 
to £47,268, and after deducting London expenses there 18 a 
balance of £44,911, which has been carried down to net profit 
and lossaecount. After adding £388 interest received on deposit. 
and deducting items on the other side of the account, amounting 
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to £14,328, there remains a profit balance of £30,971, which falls 
short by £1.528 of the amount £32,500, required to meet the 5", 

guaranteed dividends, ‘This deficit has been duly. provided by 
Edmundsons’ Electricity Corporation, Limited, under their 
contract, but in view of the expiry, on December 31 last, of the 
contract under which the dividends have hitherto been guaran- 
teed, and of the necessity for increasing the amount for depre- 
ciation, the directors have decided to defer any declaration of 
dividend for the current. yerr until the accounts for the year 
are e vallable. 
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POTTERIES ELECTRIC TRACTION. 


The report fer the vear shows that traffic receipts advanced 
by £400 to £92,300, while owing to the increased distribution 
made by the North Staffordshire Tramways Company income 
from investments improved by £1,200, Working expenses 
advanced by £2,300, and, efter deducting debenture interest, 
ete., the net balance for the year is £26300. A sum of £2,300 is 
placed to deprecintion reserve, as against £2,000 last year, and 
£7,500 is epproprieted for renewals account, as compared with 
€7,100. The ordinary shares, on which dividends were resumed 
last vear with a payment of 2°, again receive that rate, and 
£400, or £600 less than a year ago, is carried forward. 
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NEW COMPANIES. 


ELECTRO-FLEX STEEL Company. May 23. £25,000 (£1). To 
acquire any inventions relating to electric i naces, the electrical 
smelting of ores, and the refini: g of metals, or to electrie batteries, 
electro-chemical or electro-thermal processes, ete. Private. 
N6. Collingwood-buildings, | Collingwood-street, Neweastle-on- 
Fyne. (115.087.) 

James J. GUEST & Company.- May 23. £20,000 (£1). Agree- 
ment with J. J. Guest for the acquisition of the business of a 
mechanical and eleetriea! engineer and manufacturer of grinding 
machtres. Private. (115.993.) MEE. 


SIMPLICITY IN MEASURES.* 


Plea for a Rational and Consistent System. 


By Cart HERING. 


Complaint is frequently heard against the time robbing 
and inconsistent svstem of units of measurement which we 
have been so unfortunate as to inherit from our forefathers, 
vet in thus complaining about what our forefathers handed 
down to us, are we doing our best now to correct this state 
of affairs and not to pass on to our successors Irrational, 
Inconsistent, unnecessary, il-chosen and even incorrect 
units of measurement which are still under our control and 
are not vet so universally established and so deep rooted 
as the foot, pound, gallon, horse-power, ete. ? In the 
writer's opinion we are not doing all that can and should 
be done in this rapidly developing science of measures, with 
a view to the simplification of our every-day calculations 
and the rationalisation of our svstems of units of measure- 
ment. Weare to-day doing things which are. likely to 
take deep root and which our descendants would have quite 
as wood a right to complain of as we have in com- 
planing about the wretched system which has been 
handed down to us so firmly rooted that it will require 
generations to eradicate it. 

The group of light units affords a good illustration of a 
case in which it is still within our power to simplify the 
svstem of units, as was suggested by the writer when this 
diagram was published seven vears ago ; the light units are 
not vet in such extended use that it w ould be useless to try 
to introduce a better svstem. It is unfortunately not 
possible with our present knowledge to convert a unit of 
livht flux (a lumen) into watts, calories per second, or horse- 
powers, as neither of these three connecting links is known, 
The determination of any one of the three would establish 
the other two. This would mean the determination of the 
electrical, thermal or mechanical equivalent of light. If 
light is considered a physiological phenomenon, there might 
be difficulty in establishing such an equivalent; but by 
detining the unit of light flux in terms of some fixed wave- 
length, it seems that such an equivalent could. be deter- 
mined ; light of other wave-leneths would then have to be 
referred to this one by means of factors. H instead. of 
defining arbitrarily some unit of light: and afterwards 
finding its connecting link with the other group of units, 
the unit of light be originally detined in terms of the absolute 
system (as wis done with the electrical units), and its light 


* Almtract of paper in the Journal ot the Franklin Institute. 
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value determined afterwards (as was done in the case of the 
ohm and the ampere), then this group would come under 
the group of absolute units. 

Calculations concerning electric furnaces involve. quan- 
tities of heat. If the unit of heat is taken as the joule, 
instead of the calorie or the British thermal unit, and that 
of the flow and of the rate of production of heat is taken as 
the watt instead of the calorie per second, both of which of 
course would be quite correct --it at once brings the thermal 
units into the group of absolute units and thereby avoids 
using the troublesome numerical conversion factor which 
connects these two groups, The relations between the units 
then becomes unity, as it is in the system of electrie units, 
and all calculations are thereby very greatly simplified. 

Another simplification, and an important one which 
might often be made use of to-day, is to adopt only one unit 
for each physical quantity. Exceptions may and unques- 
tionably are justified when, to eliminate the troublesome 
factor m, two units are adopted for the same physical 
quantity, as for instance in the square mil and the circular 
mil, the degree and the radian, the gilbert and the ampere- 
turn, the lumen and the spherical candle, ete., as will be 
discussed later. It is also understood here that such decimal 
multiples as kilometre, centimetre, ete., are considered as 
one unit, the metre ; and that the erg and joule are the 
same unit, as the latter is just 10 million times the former. 

Energy is the same physical quantity whether it appears 
as mechanical, thermal, luminous, electrical, magnetic, 
chemical, or acoustic energy; hence in all of its forms it 
could be measured in terms of one unit and in fact is so 
measured in the absolute system by the erg. Instead of this 
one unit we now use the foot-pound or kilozramme-metre, 
the British thermal unit or calorie, the lumen or spherical 
candle, the joule, ete. To some extent the use of some of 
these may still be justified because it would involve a too 
radical (though still very desirable) change to be practicable 
as long as we adhere to the older systems. But imm some re- 
spects it would be quite possible and not at all impracticable 
to make changes in this direction now. The heat units, for 
instance, might well be abandoned entirely and replac ed bv 
the larger abxolute unit, the joule, which may be said to be 
the same unit as the erg. This would merely require the 
tabulated values, such as those of specific heats, latent heats, 
chemical energy, ete., to be recalculated once for all, after 
which all electro-thermal calculations would be reduced to 
the ideal simplicity of the other electrical calculations, and 
the specific heat of water (in absolute measures), besides 
both the electrical and the mechanical equivalent of heat 
would be chiminated from all such calculations; the 
relations between electrical and thermal energy would then 
all become unit relations, which is the ideal. This would be 
of great value in electric furnace calculations. 

If finally weights when considered as forces (as they 
always are in all calculations of mechanical energy) were 
expressed and measured in absolute units of force, such as 
the dvne, or its multiple the megadvne, then this group of 
calculations would also be reduced to the ideal simplicity 
of unit relations, as a dyne acting through a centimetre 
generates one erg of heat energy. The group of gravitational 
units would then be brought into that of the absolute units. 

Although some of these changes would be too radical to 
be introduced at once, vet if it be recognised and remembered 
that this is the proper direction of development toward very 
desirable simplicity, and if the leaders in their respective 
professions would adopt and gradually introduce the 
changes in these directions and teach them to their students, 
the reform would unquestionably be ultimately adopted, 
in the same way as the metric svstem 1s slowly but surely 
becoming more commonly used, understood and adopted. 
It mav take generations, but in the opinion of the writer 
these changes are bound to come. 

(To be continued.) 


ELECTRICITY FOR PRINTERS. 

Last week's issue of " Electrical Engineering " contained 
a voluminous and. profusely illustrated supplement devoted 
entirely to. the various applic ations of electricity in the 
equipment of modern printing works. The establishment 
dealt with was that of Messrs. R. Clav & Sons, and the 
descriptive letterpress was supplied by Mr. Frank Broad- 
bent. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


NOTIOE. 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleot Street, London, E.C. 


CONTRACTS. 
HP MAJESTY’S OFFICE OF WORKS. 


The Secretary of His Majesty’s Office of Works is pre- 
pared to receive Tenders for providing and erecting at the 
South Kensington Generating Station a complete Surface 
Condensing Plant, capable of dealing with 15,000 lbs. of 
steam per hour, together with the necessary Gantry and 
Stanchions. 


The type submitted may be either Atmospheric or Spray 
cooled, or a combination of the two; and must be com- 
plete with all necessary electric driven Air Pumps in 
duplicate, Spray Pumps in duplicate, Valves, Water 
Troughs and Tank, Gauges, and Piping. 


Contractors should state where similar installations are 
erected and can be inspected. 


The Air Pumps must be of at least double the capacity 
necessary for the proposed Plant. 


The Contractors must be prepared to deliver drawings 
of the proposed Plant, which must be arranged to suit 
the conditions existing at the Building. 


Forms of Tender and any further information may be 


obtained at His Majesty's Office of Works, Engineering 
Division, 55, Whitehall, S.W. | 

The Board do not bind themselves to accept the lowest 
or any Tender. 


Tenders and Drawings must be delivered before 11 a.m. 
on Friday, June 30, 1911, addressed to the Secretary, 
H.M. Office of Works, etc., Storey's Gate, London, S.W.; 
and endorsed “Tender for Condensing Plant, South 
Kensington Generating Station.” 


H.M. Office of Works, 
May 25, 1911. 


TO MANUFACTURERS ONLY. 


The Commissioners of His Majesty's Works and Public 
Buildings are prepared to receive Tenders for the supply 
of Hemp and Steel Wire Lift Ropes during the period of 
three years from July 1, 1911. 


Forms of Tender, conditions of contract, and all par- 
ticulars may be obtained on application to the Storekeeper, 
H.M. Office of Works' Stores, 12, Lambeth Palace-road, 
London, S.E. 


Samples of the ropes, for which it is proposed to tender, 
should be delivered at once to the Storekeeper at the above 
address. | 


Tenders must be delivered before 11 a.m., on Monday, 
June 12, 1911, addressed to THE SEcRnETARY, H.M. Office 
of Works, etc., Storey's Gate, London, S. W., and endorsed 
“ Tender for Lift Ropes.” 


H.M. Office of Works, etc., 


May 26, 1911. 
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APPOINTMENT. 
p9?R9oUGH OF STOCKTON-ON-TEES. 


SHIFT ENGINEER. 


Wanted at once, Shift Engineer, capable of taking 
complete charge of 8 hour shift. Must have been used 
to Low Tension Station on the three-wire system with 
batteries, and have had experience in mechanical engineer- 
ing works. Wages 28s. 6d. per week, rising to 36s. State 
age, which must not be less than 24 years, experience, 
when could commence duties, and forward copies of three 
testimonials to the undersigned. 

J. J. SMITH, 
Borough Electrical Engineer. 


CONTRACTS OPEN. 


HOME. 


BanNES.—The Urban District Council invites tenders for the 
supply of one 600 kw. generator panel; one mile of three core, 
paper insulated, lead sheathed and steel armoured cable; also 
for pipework. Particulars, £1 1a., from Mr. C. S. Davidson, 
Electrical Engineer, Electricity Works, Mortlake. June 9. 


BECKENHAM.—The Urban District Council invites tenders for 
the wiring of houses in their district. Particulars (£2 2s.) from 
Mr. J. E. Tapper, Electrical Engineer. June 12. 


BzLFAsT.—The Council invites tenders for wiring and fitting 
two villas on the Purdysburn Estate. Particulars (10s.) from 
Mr. R. Meyer, Town Clerk. June 12. 


DxvoNPORT.—The Corporation Electricity Committee invites 
tenders for 12 months supplies of direct current meters and for 
paper insulated cables and rubber insulated wires. See Official 
Notice. Particulars from Mr. J. W. Spark, Borough Electrical 
Engineer, Newport-street, East Stonehouse, Devon. Date, June 8. 


HouNsLow.—The Council invites tenders for the scpply 
and maintenance for one year of metal filament lamps for 400 
lamp posts for the Electricity Committee. Particulars from the 
Electrica] Engineer, Bridge-road. June 24. 


Lonpon.—The London County Council invites tenders for 
the supply of four electric traversers for the Council's tramway 
car sheds. Particulars (£2) from the Clerk to the London County 
Council, Spring-gardens, S.W. July 4. 

Lonpon.—The Commissioners of His Majesty’s Works and 
Public Buildings invite tenders for the supply of hemp and steel 
wire lift ropes for three years from July 1. See Official Notice. 
Particulars from the Storekeeper, H.M. Office of Works' Stores, 
12, Lambeth Palace-road, London, S.E. Date, June 12. 


Lonpon.—The Secretary of His Majesty's Office of Works 
invites tenders for providing and erecting at the South Kensington 
Generating Station a complete surface condensing plant capable 
of dealing with 15,000 lbs. of steam per hour, together with 
gartry and stanchions. See Official Notice. Particluars from 
H.M. Office of Works, Engineering Division, 55, Whitehall, S.W. 
D..te, June 30. 


MEXBoROUGH.—The Urban District Council invites tenders 
for the supply of 4 balancer booster set. Particulars from Mr. 
J. Senior, Electrical Engineer. June 10. 


PoPrLAR.—The Borough Council invites tenders for the supply 
of (1) One 3,000-kw. turbine alternator, complete with surface 
condensing plant; (2) two water-tube boilers, complete with 
superheaters, air heaters, fans, and chimneys; (3) one 30-ton 
electric overhead travelling crane; (4) water softening plant. 
Particulars, 5s. each Section, from Mr. J. Horace Bowden, 
Borough Electrical Engineer and Manager, Glaucus-street 
Bromley-by-Bow, London, E. Date, June 19. 


SrEPNEY.— The Borough Council invites tenders for 12 
months' supply of (1) ampere hour meters, demand indicators, 
time switches, and (2) arc lamp carbons. Particulars (£1 1s. each 
Nos. l and 2) from Mr. W. C. P. Tapper, A.M.I.E.E., Borough 
Electrical Engineer, 27, Osborn-street, Whitechapel. June 8. 


WonrHING.— The Council invites tenders for the supply 
and erection of two Diesel oil engines and continuous-current 
generators. Particulars from the Electrical Engineer. June 12. 


OVERSEAS. 


MELBOURNE.—Tenders will be received at the cffice of the 
Deputy Postmaster-General at Melbourne, for the supply of 
(1) electric light material (Schedule No. 496), (2) 12 accumulators 
and parts (Schedule No. 502), (3) 400 eable distributing boxes 
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EASY WIRING MILL FITTINGS. 


Labour Saving. Economical. 
The illustration shows a sectional elevation of well 
glass fitting of the “ easy wiring '" type. The usual 
lampholder nipple being dispensed with, the wires 
have a straight run through from the tube into the 
lampholder insulator, thereby eliminating danger- 
ous bends in theinsulated wires. Wiring up is 
facilitated, and the risk of ‘‘short circuit '"' 
obviated by the use of this type of fitting. 


DORMAN & SMITH, 


LIST ON APPLICATION. 


SALFORD. 


Ordsal Electrical Works, 


t 


E 
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(Schedule No. 504), (4) 11 tons of sal ammoniac crystals 
(Schedule No. 505), and (5) glassware for batteries (Schedule No. 
506). A deposit of 5°, on the first £1,000, and of 219, on the 
amount above that sum, is required with each tender. Local 
representation is necessary. For copies of the specifications and 
forms of tender, application should be made to the High Com- 
missioner in London for the Commonwealth of Australia, 72, 
Victoria-street, S.W., where also preliminary deposits may be 
paid. Date, June 13. | 

MELBOURNE.—Tenders are invited by the Postmaster- 
General’s Department for the supply and installation at Post 
Office, Geelong, of : (a) Twelve sections of a branching multiple 
magneto lamp-signalling switchboard, together with all associ- 
ated apparatus, as per schedule No. 364; or (b) one automatic 
or semi-automatic switchboard, together with all associated 
apparatus and subscribers! instruments. July 25. 

MELBOURNE.—Tenders will be received at the office of the 
Deputy Postmaster-General at Melbourne as follows :—(1) Up 
to 3 p.m. on June 6, for the supply of 6,500 cable clamps and 
4,000 bridle rings (Schedule No. 522). (2) Up to 3 p.m. on June 
20, for the supply of ironwork (Schedule No. 509). (3) Up 
to 3 p.m. on June 27, for the supply of 1,000 jointing sleeves, 
254 tons of galvanised iron wire, and 10 tons of steel stranded 
wire (Schedule No. 508). (4) Up to 3 p.m. on July 11, for the 
supply of 124 miles of switchboard cable (Schedule No. 503). 
(5) Up to 3 p.m. on July 11, for the supply of 30 Ibs. of double 
silk covered wire (Schedule No. 514). A deposit of 595 on the 
first £1,000, and of 2419, on the amount above that sum, is 
required with each tender. Local representation is necessary. 
For copies of the specifications and forms of tender, application 
should be made to the High Commissioner in London for the 
Commonwealth of Australia, 72, Victoria-street, S.W., where 
also preliminary deposits may be paid. It will be observed that 
the limited time for the receipt of tenders in the case of Nos 
(1) and (2) will not permit of their being depatched by post, 
and this intimation will therefore only be of use to those firms 
having agents in Australia who can be instructed by cable. 

NAPLES.—The following tenders are invited by the municipal 
authorities of Naples in connection with the provision to that 
city of electric power from the river Volturno :—(1) For the 
supply and installation of the tubing and accessories required 
for harnessing the water at the rate of 7,000 litres à second, 
and for the fall of 190 metres, at an upset price of 702,900 lire 
(£28,116). (2) For the supply and installation of the machinery 
and apparatus for the hydro-electric power station, the trans- 
mission line, which will be 92 kiloms. (about 57 miles) long, and 
the transformation and reserve station, at an upset price of 
1,000,000 lire (£40,000). The works have to be completed in 
the case of (1) within 18 months from the time of signing tne 
contract, and in the case of (2) within 20 months. "The con- 
tractors will be required to work the installations at their own 
ex pense for one year before the works are finally taken over by 
the municipal authorities. Tenders, in Italian, accompanied by 
a deposit in the case of (1) of 15,000 lire (£600), and in the case 
of (2) of 25,000 lire (£1,000), are to be sent to the “ Presidente 
del Consiglio Generale dell' Ente Autonomo Volturno," Naples. 
Tenders are also asked for (3) the supply of 600 kiloms. of copper 
conducting wire of 8 mm. diameter. Manufacturers desiring to 
take part in this competition should communicate with the 
“ Direzione dell’ Ente Autonomo Volturno,” Naples, who after 
two months from April 10 will send invitations to tender to 
those firms whom they judge suitable. Date (1 and 2), July 9; 
(3). June 10. 

REYKJAVIK. —The British Vice-Consul at Reykjavik, Iceland, 
reports that tenders are invited by the Telegraph Authorities 
at that place for the supply of the following :—17.400 kilogs. of 
3:3 mm. and 3,000 kilogs. of 2:75 mm. hard-drawn copper 
telegraph wire, in accordance with the conditions and require- 
ments stipulated by the Norwegian State Telegraph Authorities, 
to be delivered f.o.b. Leith ; 4,200 insulators, Norwegian model 
No. 2, 4,500 telegraph pole hooks, Icelandic model No. 3, and 


2,000 kilogs. of 5:3 mm. and 1,000 kilogs. of 4 mm. iron tele- 
graph wire, in accordance with the conditions and requirements 
stipulated by the Norwegian State Telegraph Authorities, all to 
be delivered in the course of May f.o.b. Leith or any other port 
having steamship communication with Iccland. Tenders should 
be sent as soon as possible by telegraph to the Telegraph Director, 
Reykjavik, Iceland. 


WiNNiPEG.— The Imperial Trade Correspondent at Winnipeg 
(Mr. J. Appleton) reports that tenders are invited by the Board 
of Control of that place for the supply of apparatus and materials 
required for the installation of a police purs telegraph system. 
Sealed tenders, marked '' Tender for Police Patrol Telegraph 
System," will be received by the chairman, Board of Control, 
Winnipeg, up to July 3. 


TENDERS ACCEPTED. 
HOME. 


ALDERSHOT.—New storage battery for Council’s Electricity 
Department. The D.P. Battery Company, Ltd. 

CovENTRY.— Exhaust steam turbine plant at Messrs. Merry & 
Cunninghame's Colliery. The British Westinghouse Electrical & 
Manufacturing Company, Ltd.—£4,459. 

GREENOCK.— By a clerical error on the part of our corres- 
pondent it was stated last week that the contract for the supply 
of two water tube boilers had been placed by the Electricity 
Department of the Corporation with the British Westinghouse 
Company. The order was actually placed with Messrs. Babcock 
& Wilcox, Ltd. 

"HixpukEAD.—New battery for the Central Station. Messrs. the 
D.P. Battery Company, Ltd. 

ILronp.— Plant for the Urban Council's Electricity Works : 
Distributing switchboard. Hessrs. Drake & Gorham, Ltd., £147 ; 
feeder cable: The Unioa Cable Company, Ltd., £1,304 8s. 10d. 

Kincston.—Cable for Town Council's Electricity Department : 
880 yards O'l sq. in. low tension. Messrs. Siemens Bros. & 
Company, Ltd., £185; 440 yards of 9-05 sq. in. high tension : 
Craig Park Electric Company, Ltd., £73. 

LoNpoN.—The following contracts have been secured by 
Messrs. Siemens Bros. Dynamo Works, Ltd., for complete 
Coronation illumination and decoration schemes, in addition to 
those previously published :—Messrs, Woolland Bros., 95, 
Knightsbridge, S.W.; Messrs. Mann, Crossmann & Paulin, 
Whitechapel, E. ; Messrs. the R.M.S.P. Company, 57, Moorgate- 
strect, E.C.; Messrs. the R.M.S.P. Company, 18, Moorgate 
strect, E.C.; Messrs. the R.M.N.P. Company, 32, Cockspur- 
street, S.W.; Messrs. the Statist, 57, Cannon-street, E.C. ; 
Messrs. Pimms, 3-5, Poultry, E.C. ; Messrs. the Commonwealth 
of Australia, 72, Victoria-street, S.W.; " The Blind Beggar,” 
Whitechapel, E. ; Gramophone, Ltd., City-road, E.C. ; Messrs. 
Brown, Shipley & Company, Founders-court, Lothbury, E.C. ; 
Messrs. Brown, Shipley & Company, Pall Mall, S.W.; “The 
Britannia," Cambridge-road, E. ; Messrs. Cox's Bank, Charing 
Cross, W.C. ; Messrs. Williams Deacons Bank, Victoria-street, 
S.W. ; Messrs. Williams Deacons Bank, Cheapside, E.C. ; Messrs. 
Williams Deacons Bank, Cockspur-street, S.W. ; the Shoreditch 
Town Hall, Shoreditch ; Messrs. Drews, Piccadilly, W., and many 
others. All installation work will be sub-let to electrical con- 
tractors, and the buildings will be decorated with crystal glass 
and wooden devices, garlands, festoons and bro-ite strip, shields 
and emblems, flags and trophies, to obtain an attractive and 
distinctive display. 

RocHDALE.—Tantalum lamps for the Corporation Tramways 
Committee ; supply for 12 months: Messrs. Siemens Bros. 
Dynamo Works, Ltd. — 

STOKE-ON-TRENT.- -Mains and feeders fore County Borough 
Electricity Works: Callender's Cable & Construction Company, 
Ltd.— £14,184 17s. 2d. | 
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Siemens’ Enamelled Wires. 


. We have received from Messrs. Siemens Brothers & Com- 
pany, Ltd., Caxton House, Westminster, a copy of Supple- 
ment No. 1 to their Catalogue No. 532, containing prices 
of their enamelled wires from No. 22 to No. 40 S.W.G. 


These wires are the result of considerable manufacturing | 


experience at Messrs. Siemens Brothers' Woolwich works. 
The enamel is hard, flexible, watertight, and capable of 
withstanding high temperatures for short periods without 
being affected. It is practically non-inflammable, and able 
to resist the action of most of the re-agents met with in 
general practice. It has a high dielectric strength, and can 
be made to withstand high electric pressures if required, 
and is not subject to electrolytic action under the most 
unfavourable conditions. The applications of these en- 
amelled wires cover a wide field, and the space-saving and 
other qualities mentioned above render them superior to 
wires covered with silk or cotton for all purposes where 
these are now adopted, and suitable for many purposes 
where such wires cannot be employed at all. They are 
recommended specially for winding bobbins of electric 
bells, telephones, measuring instruments, indicators and 
annunciators ; also for induction coils, arc lamp coils, re- 
sistance and choking coils, small transformers, etc. 


Canning's Plating Apparatus. 


Messrs. W. Canning & Company, of Great Hampton- 
street, Birmingham, are placing on the market a new 
plating apparatus under the title of “ Midget," which 
embraces some noteworthy features. So simple is its 
construction that it has only to be bolted to an ordinary 
plating vat, and it possesses the advantage of enabling 
small quantities of various articles to be plated at one 


time at a very small cost. 
suitable casting, in which is held the revolving carrier for 
holding the container in which the articles to be plated are 
placed and the shaft is fitted with worm gear for reducing 


The apparatus consists of a 


speed. It is especially useful for plating nuts, screws, 
cycle pump fittings, tvre valve parts, pedal pins, buckles, 
curbs, hooks and eyes, and all small brass and iron articles. 


| 
| 
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PUBLICITY SECTION. 


In this Section of “The Electrical Engineer" we give Publicity to New Inventions and Specialities. 


Direct Current Machines. 
A neat little catalogue has just been issued by the 


Elektromotorenwerke Heidenau G.m.b.H., illustrating and. 


describing numerous types of direct current machines. 


Like all well-prepared catalogues the one under notice 


commences with a full table of contents and each class of 


' machine is dealt with under a separate heading. One most 


important point about the machines is their ability to 


endure an overload of 25% for one hour, of 509; for five 


minutes, and even a momentary overload of 10095. For 
this reason the machines are eminently suitable where the 
working conditions are irregular and there is a likelihood 
of quick changes. 

The E.H. machine which has a horizontal axle is a very 
useful motor. Another machine claiming special notice is 
the VG in which the inherent lubrication difficulties in 
vertical machines are fully met and overcome. A complete 
plant for driving a motor dynamo with a gas or petrol 
engine 1s shown in the catalogue mounted on a single bed 
plate. The compactness of the arrangement and the saving 
of space effected 1s obvious. The driver is coupled to the 
dynamo by means of an elastic coupling. This installation 
is to be specially recommended for private houses or small 
institutions where the electricity 1s generated on the 
premises. With this machine both light and power suffi- 
cient for the needs of a moderate-sized establishment can 
be supplied. Several other machines useful for general 
and special purposes are described and illustrated. At the 
end of the book are a number of tables giving full par- 
ticulars as to the weight, capabilities, and other details of 
all the apparatus dealt with in the earlier pages of the 
book. 


Transformers for Metal Lamps. 


We have received from Messrs. Siemens Dynamo Works, 
Ltd., a copy of price list 10, dealing with transformers for 
“Tantalum,” '" Onewatt" and other types of metal 
filament lamps. This list has been specially prepared owing 
to the popularity of transformers for use in conjunction 
with low voltage metal filament lamps, and especiallv 
in connection with the double wound type for Stannos 
installations on the concentric system. The present list 
contains a wide selection of auto-transformcrs, balancing 
auto-transformers, double-wound transformers, and bell 
transformers, and prices at which these are listed will 
compare very favourably with those of other manufacture. 
In addition to this fact, the workmanship is of high quality 
and the material used conducive to long life. The windings 
are protected bv the cases, and it is therefore impossible to 
damage them accidentally. They are practically noiseless, 
and are tested before despatching, at a voltage considerably 
in excess of that for which they are designed. A copy of this 
list will be sent to any who may be interested in the buying 
of transformers for any purpose. | 


The Westinghouse Company. 


Among important orders recently received by the 
British Westinghouse Electrical and Manufacturing Com- 
pany, Ltd., we note the following :— Underground Electric 
Railway, 1 1,200 kw, rotary transformers, switchgear ; 
Metropolitan Railway, 1 1,000 kw. rotary converters ; 
Borough of Poplar, 3 250 kw. rotary converters and switch- 
gear; Cardiff Corporation, 1 700 kw. rotary converters and 
transformers ; Stoke-on-Trent, 3 600 and 2 300 kw. rotary 
converters ; Glasgow f. & S. Company, 1 rotary converter 
40 kw., 1 47 k.v.a. transformer and control gear; C. W. 
Fairweather, 2 250 h.p. A.C. motors, 1 37, 1 35 h.p. squirrel- 
cage motors, 2 starters, switchboard, and 2 625 k.v.a. trans- 
formers ; Staveley C. & I. Company, 6 27, 6 10, 2 40 and 
4 20 h.p. motors, and 3 polvphase relays ; Fife Coal Com- 
pany for Lindsay Pit, 4 50 h.p. 3,000 v. 575 r.p.m. 3 phase 
50 per. 283 FB motors, controllers, and resistances ; N.F.S. 
Company, 4 600 and 4 400 k.v.a. transformers ; Cleveland 
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& Durham E.P., 2 600 k.v.a. transformers; Prestwich 
County Asylum, 1 booster set cons. of 2 2413 1G boosters, 
and 1 2618 1G motor and starter, a balancer set, consisting 
of 2 2413 1G balancers, 2 rheos. and starter; Reunert & 
Lenz, 1 400 kw. alternator; Kuishin Tanko Kisen K. 
Haisha (Takata & Company), 2 500 kw. 3 phase 50 per. 
3,900 v. 3,600 r.p.m. turbo-alternator set, 2 surface con- 
densed air pumps motors, transformers, etc. ; Greenock 
Corporation, sub-station switchgear; Earl's Court. Exhi- 
bition, 4,500 illumination holders, rubber sleeves ; Oldham 
Corporation Trams, supply and erection of 12 sets magnetic 
brakes with skid-proof attachments; Aberdeen Cor- 
poration, sub-station switchgear 


* Igranic " Lifting Magnets. 

We illustrate on this page two applications of the Adams 
" Tgranic ” Lifting Magnets. Wherever pig iron, metal 
plates, rails, beams, scrap or heavy castings of iron or 
steel are handled, lifting magnets can be advantageously 
employed. The time saved, due to the fact that hoisting 
tackle need not be adjusted to the object to be raised, 
is of itself often sufficient to justify the porshen of a 
lifting. magnet. 

For handling pig iron, scrap and similar ‘material, 
further advantage is found in the fact that the object 
to be moved need not be piled beforehand. All that is 
necessary in work of this sort is to lower the magnet on to the 
pigs or scrap, switch on the current—and lift. 

At foundries, blast furnaces and rolling mills magnets are 
useful for lifting and transporting metal too hot to be 
touched with the hand. Castings, which, because of their 
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shape or because of unequal distribution of weight, require 
careful adjustment of hoisting tackle and finished parts 
which would be liable to be chafed with chains, are examples 
of objects which can be more conveniently handled with 
lifting magnets than in any other way. Armour plate 
and thin sheets of iron and steel, used in the manufacture 
of pressed steel or iron ware, car wheels, and a multitude 
of other finished or raw products forming part of the iron 
and steel industries, are all capable of being expeditiously 
and economically handled with lifting magnets. The single 
limitation to the magnet’s field of usefulness is, in fact, that 
the objects to be handled shall possess magnetic properties. 
The magnets are made in four sizes—36", 423", 52" and 
62". The Adams Manufacturing Company will be very 
pleased to send full particulars of these lifting magnets 
to any one interested. 


* Onewatts " for Street Lighting. 

Messrs. Siemens Bros. Dynamo Works, Ltd., Tyssen- 
street, Dalston, inform us that they are now placing on 
the market a range of 55 watt * Onewatt " drawn tungsten 
lainps for high and low voltage circuits. These lamps, 
which will he of the same high quality as the other tvpes of 
“ Onewatt " lamps which are at present being supplied, 
and are specially suitable for street lighting owing to the 
robust nature of the filament, and may be used for either 
alternating or direct current. They will be supplied in 
bulbs of the same size as “ Tantalum " lamps of the cor- 
responding voltage candle-powers. The price for 100 to 
130 volt lamps i in pear-shaped bulbs will be 2s. 9d. each, 
and for 200 to 250 volt lamps 3s. 9d. each. For round 
bulbs price will be 3d. extra. The discounts and selling 
conditions will be exactly as those at present in force on 
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“ Tantalum " and “ Onewatt " lamps. Lamps can be 
supplied with either B.C. or Edison screw caps at the same 
price, and can be supplied to special order. Large stocks 
are to hand, and customers orders can therefore be promptly 
attended to. Price lists dealing with the subject will shortly 
be issued and notification of same will be given to the 
trade. 


Inspection of Turbo-Blower. 


At the invitation of the British Westinghouse Electric 
and Manufacturing Company, Ltd., a large number of 
managers of iron and steel works, and others interested, 
paid a visit to the Westinghouse Works, Trafford-park, 
on Monday and Tuesday last, to inspect the test of a- 
mixed pressure turbo-blower for operating in cometon 
with blast furnaces. The blower has a capacitv of 25 ft. 
of free air per minute against 8 to 10 pressure. Considerable 
interest was shown by the visitors in the test, and every 
facility for inspection was afforded by the Company, the 
visitors being accompanied in their tour by several Westing- 
house engineers. 


Lonpon ELECTRICAL ENGINEERS.—Orders for the week 
ending June 10, 1911 :—Officer commanding, Col. H. M. 
Leaf. Monday, June 5, " A" Company, Technical Drill, 
7 to 9 p.m. ; Tuesday, June 6, " B" Company, Technical 
Drill, 7 to 9 p.m. ; Wednesday, June 7, Gymnastic Classes, 
7 to 10 p.m. ; Thursday, June 8, Recruits Drill (Infantry 
Drill), 7 to 8 p-m., Technical Drill, 7 to 8 p.m. ; Friday, 
June 9, Rec ruits Infantry Drill, 7 to 8 p.m., Tec 'hnical Drill, 
7 to 9 p.m. ; Naturday, June 10, No Parades. —(Signed), 
P. H, pees Captain R.E. and Adjutant, London 
Electrical Engineers. 


Mr. F. Monkhouse, who for the past seven years has 
fulfilled the duties of Assistant Manager to Messrs. Are 
Lamps, Ltd. (manufacturers of Davy Sunrise Flame and 
Enclosed Arc Lamps), has now terminated his connection 
with the firm. Communications may be addressed, Mr. 
Monkhouse, 17, Blandford-road, St. Albans. 


ENGINEER’S COPYRIGHT. 


In the Sheffield County Court Mr. T. Scott Anderson, consulting 
engineer and metallurgist, brought an action against Mr. Verdon 
Cutts for breach of copyright. Mr. Cutts, it appeared, had 
formerly been with Mr. Anderson, and while in his employ, 
in the course of which Mr. Cutts did a large amount of technical 
work, he wrote for the purpose of a catalogue an article which, 
in an altered form, he subsequently published in a pamphlet 
entitled, * The Electrical Manufacture of Steel in the Verdon- 
Cutts and Hoult Electro-Bessemer Furnace." At this time 
Mr. Cutts had left Mr. Anderson and had set up in business 
for himself in partnership with Mr. Ernest Hoult. 

Mr. T. E. Ellison, for the plaintiff, said that both sides were 
i greed that the publication of the pamphlet was one that could 
rot be supported. There was not full egreement as to how exactly 
the information was first collected oa which the pamphlet was 
written, but it was admitted that it was information obtained 
in plaintiff's service, but the defendant had agreed to give an 
ur.dertaking that no further publication of the pamphlet should 
be made, and that the copies which had not been circulated 
should be destroyed, and had consented to pay £10 damages 

..d costs on Scale * C." 

Mr. Waddy, for Mr. Cutts, said the defendant had taken a 
wrong view of his legal position and would say quite frankly 
that he made a mistake. There was no suggestion that there had 
been anything more than a technical breach of the law of 
copyright. 

Judgment was entered for the plaintiff on the terms named. 


VULCANITE 


ALL SPECIAL ARTICLES QUOTED 
FOR ON RECEIPT OF SAMPLE, 
SKETCH, OR SPECIFICATION. 


F.CARSON & EVANS, 
3^Fenchurch Buildings, LONDON, E.C. 


624 THE ELECTRICAL ENGINEER, JUNE 2, morr. 


Weekly Digest of Electrical Patents. 


Specially compiled for the “ Electrical Engineer." 


Railway Carriage Lighting System. 


2088.—1910. ELECTRIC & ORDNANCE ACCESSORIES COMPANY, 
LTb., Aston, Birmingham. Two sets of batteries which are 
alternately connected with the lamp circuit and with a 
dynamo driven by the train. The change in connection 
occurs at each restart after stopping or after an increase of 
speed after slowing up during the progress of a journey. In 
addition to two alternately energised compound wound 
solenoids for operating contact devices a switch is provided 
through which one or other of the two sets of batteries is 
connected to the lamps during normal conditions of travel 
and kept connected when the train slows up or stops. 


Electric Measuring Instruments. 


10048.—1910. G. W. Harris, 166, Albert-road, Alexandra Park. 
The measuring instrument has a movable core, the angular 
width of which is equal to the pole faces wound on a former 
and a fixed core of magnetic material mounted on a support 
in the axis of rotation. The support passes through an aper- 
ture in the former. 


Manufacture of Insulated Electric Conductors. 


10160.—1910. P. Torcuio, 55, Duane-street, New York City- 
A strip of woven fabric is wound in a close spiral round the 
conductor and saturated with rubber solution. Two or more 
further alternate layers of fabric and rubber solution are 
added. The covered conductor is then vulcanised in order 
to convert the separate layers into a homogeneous mass. 


Electric Motor Starter. 


10191.—1910. CUTLER HAMMER MANUFACTURING COMPANY, 
Milwaukee, Wisconsin, U.S.A. A number of electromagnetic 
windings successively operate a number of accelerating 
switches. A number of relay switches, one for each winding, 
are arranged to arrest the successive operation of the wind- 
ings. The relay switches are operated by a single electro 
responsive device. 


Automatic Electric Supply. 


334.1910. C. KRETZ, 17, Baldnersweg, Neudorf, nr. Strassburg. 
This automatic mechanism can be applied to any existing 
electricity meter, and standings in direct connection with 
the meter so that the amount of energy consumed is 
measured without reference to the time during which the 
consumption took place. A special contrivance is provided 
for rejecting smaller sized coins than those intended to be 
inserted to obtain a supply of electricity. 


Electric Welding Mechanism. 


10694.—1910. E. B. Koopman, 231, Strand, W.C. In this 
machine the parts to be welded are disposed between 
current carrying blocks and are surrounded by a conducting 
member which prevents overheating and also acts as a 
templet for positioning the parts. 


Electric Lamp Filament Manufacture. 


10871.—1910. F. Harrison, Broad-street Avenue, E.C. A 
magnetic weight is hooked to the filament where the bends 
are to be made. During the subsequent incandescence of the 
filament an electromagnet is brought into proximity with 
the weight. The attractive force then draws the filament 
into the desired shape. 


Exhaustion of Incandescent Electric Lamps. 


10873.—1910. F. Harrison, Broad-street Avenue, E.C. A 
considerable portion of the contained air is left in the bulb 
after a preliminary exhaustion of the lamp without appli- 
cation of heat. The air aids in the transmission of heat 
applied externally of the bulb to the filament support during 
the final exhaustion. 


Electrically Heated Soldering Tool. 


11088.—1910. VEnrTYS, Lro , King-street, Covent Garden, W.C. 
The soldering bit has an integral shank which projects into 
a boring of a porcelaine steatite. A number of transverse 
passages are formed in the steatite. These passages conduct 
the heat from a resistance wound round the steatite to the 
shank of the soldering bit. 


Operating Electric Motor Controllers. 


17235.—1910. SIEMENS SCHUCKERTWERKE, G.m.b.H., Berlin. 
This is an improvement in the working means of two electric 
motor contre llers designed to be operated by a single handle. 
The working position of the handle can be varied so as to be 
either vertical or horizontal. The change of position can be 
effected without influencing the relative positions of the rest 
of the gearing. 


Dynamo Switches. 


18869.—1910. S. L. PnicE, 180, High Holborn. E.C. This is an 
improved switch of the type in which a rotatable insulated 
disc is provided with contact plates in combination with a 
rotating arm which carries & contact member adapted to 
slide over the contact plate radially of the disc by centrifugal 
action against the action of springs. The arm of theimproved 
switch is provided with two contact carriers and two 
springs. One contact cuts in the circuit when the speed of 
the generator rises to a predetermined minimum limit and 
one contact cuts cut the circuit when the speed exceeds a 
predetermined maximum limit. 'The position of the arm is 
adjustable on the rotary member for adjusting the tension 
of the springs. 


Ceiling Roses. 


20156.—1910. L. M WATERHOUSE, “ Bindon," Lower Tedding- 
ton-road, Hampton Wick. The ceiling ruse comprises a base 
of insulating material provided with terminal contacts 
adapted to be connected to the cireuit leads. The cover of 
the base has corresponding terminal contacts adapted to be 
connected to flexible leads in such manner that each of tne 
leads passes from its contacts directly out of the cover 
through a separate opening. Aligning means of insulating 
material guide the cover into proper position relatively to 
the base to make the contact connections. 


Lamp Shades. 


21349.—1909. J. RoBEnTs, 149, Granton-road, Liverpool. The 
shade carrier comprises a helical spring which encircles the 
lamp socket, and a ring which engages the lampholder. The 
bent end of the spring is inserted in a hole in the ring to 
form a complete holder. The outside of the ring has per- 
forated lugs on the outside which receive the prings of a ring 
remover. 


Filament Supports. 


23222.—1910. G. LUDECKE, IMPERIAL LaMP Works (BrRIMS- 
DOWN), LTD., Brimsdown. Thin wire bends are connected 
with the rigid upper supporting arms the longitudinal axis 
of which stands perpendicular to the filament lengths. 
Contractions of the filament are transmitted to the outer 
end of one of the legs of the bend and are compensated for 
by the movement apart or together of the legs of the bend 
whereby a very sensitive support for the filament is 
produced. 


Section Insulators of Overhead Wires. 


25369.—1910. S. W. MITCHELL, Cambridge-street, Birmingham. 
The insulator comprises side supports for the wires from 
each section and a central suppoit which carries a wire to 
complete an all wire straight path. The side supports are 
connected to the central support by insulated bolts and have 
their threaded ends, where insulation is weakest, towards 
the central support. 


Trolleys for Electric Cars. 


25864.—1910. C. H. Buck, Cleveland, Bradley, Tennessee. The 
rod on which the trolley wheel is journalled has a down- 
wardly extending finger, the inner face of which is of arcuate 
formation and provided with notches. One end of a spring 
is secured to the rod, and the other is made to engage with 
& notch on the finger. The tension of the spring can be 
regulated by changing the notches with which it engages. 


Electric Batterles. 


906.—1911. R. Parr, 2, Woolwich-road, Belvedere, Kent. In 
this battery the conductor of an electrode is jointed to the 
cover of the battery casing by means of a screw threaded 
gland screwed on the conductor and extending through the 
cover. A thimble screwed on the gland bears firmly upon the 
upper side of the cover and forms in conjunction with the 
gland and conductor an annular space for the reception of 
the vaseline used to prevent the electrolyte from creeping 
to the exterior of the casing along the conductor. 


Telephone Exchange Circuits. 


29672.—1910. Sremens & HALSKE, A.G., Berlin. This is an 
improvement in exchanges in which the switching operations 
are effected from another place by relays responding to 
currents of two different strengths in a circuit. The circuit 
is partially prepared by a current of certain strength trans- 
mitted over the line. It is then further prepared by a second 
current of different strength and finally completed by a 
repetition of the first current which completion brings about 
the required operations, 
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Traffic Returns per ]ncrease or ' Miles of Accounts for past year. 
week. decrease. ; track open. 
CEN E a | E Receipt 
í eceipte per 
Ending 1911-12) 1910-11. Week. | Current | 1911 | 1910. Total | Passengers | Carmiles | Pa» | Car | Mile of 
| year. Ending (receipts. carried. run, senger., mile. | track. 
£ £ £ £C £ 
Aberdeen Corporation.......... May 24 1,435 | 1,439 |- 4 2,120 ' 274 | 274 | May 31| 71,930 | 17,517,304 | 1,666,119 | -98 11:02 | 4,940 
Ayr Corporat on *.e.e0690909*9* wee May, = 298 219 | 19 | = 8 8 — — = — -— — — 
Birkenhead Corporation........|May 28 1,14 | 1,021 4- 120 $ 324 ' 24'089 24-089| Mar 31| 56,713 | 12,544,501 | 1,207,761 | 1'089,11:13 | 2,315 
| ' 
May 20) 7,093 7,706 l- 613 2 469 66:792! 5852 €: "t =) C" X xc. "A 
Birmingham Corporation... ...-| ‘ , , 2 : , "n 
Blackburn Corporation. . ....... MAY i 1,217 ,239 22 613 | 14:02 | — — — — — — e s 
lon....-.- sae]. emm = — |— 602 |1462/ — — = = as T9 - — 
Pranon E TTA May e 454 749 |— 295 |— 876 | — — | Dec. 31| 35,210 2,030,144 592,312 | — — -— 
TES „ese May 21 2,583 | 2,390 — 327 1,400 | 4 42 | Mar. 31,121,707 | 27,018,149 | 2,041,202 | L'OR 1105 | 92,897 
Boumemoutn Corporation.. s Nay 24 ora | Live j He ae | 2044] res n S mes | iiesanb | 1702700 | 146 zt ass 
| Aone cvceas May 20 6245 | 6461 |[—1,216 |4 2271; 98 |5e81| — MT E "Mu MT 
Hb ion e Ros s -« 1180 915 H 275 .p 493 956 | — „ 31| 49,124 | 10,708,184 | 1,126,676 | 1°101,10°464 | 2,857 
May 26. 6,399 6,120 + 270 — 67 67 | Dec. 81,308,615 | 47,454,560 | 5,914,713 | - — — 
Com Aany....-. o , > 3 . . , , LI * 
Lacu bill a M TT 27 1,418 1,208 i+ 210 — | 22} 20 Mar. 31; 65,295 | 12,011,113 | 1,263,118 | 1°21 112-41 | 6,067 
May 2x! 268 244 4- 20 27 | ei 31| 15,368 8,131,172 432,911 | 1:07 | 775 | 1,416 
Burton Corporation......-.+--- et een = ” 9, A, ' , 
Cardiff Corporation........ vee (May 20 2,334 | 2,035 |— 301 |4 s14 1735 |1735 | ,  31/109,970 | 25,058,146 | 2,497,100 | — 10°57 Bus 
| — i 
v Com any.... — TU n md d m — I— — — e are PEE 
Central London Railway su n May 27 5,011 6,058 |— 1,047 |—5,245 ; 6:32 | 6:32 | Dec. 31| 350,150 | 41,898,373 | 1,456,780 | 2:01 |, 6-769 55,404 
| | 
City and South London Rallway May e 2,999 | 2,959 H 31 2,503 7°26 | 7:26 — — — — — — a 
na Company....|May 18. 559 557 4- 2 $ 644! 9-89 | 989 | Dec 81! 95,497 5,704,071 899,173 | 1.07 | 6-80 | 2,57 
ALD C Deed Noa quen May 19 1,754 | 2,500 |— 752 - 478 1 11$ | — | Mar. 31| 85,506 | 19,476,576 | 2,280,500 | 1-057| 9-07 | 4,428 
Darwen Corporation.........-- i MEL s xS — 7°23 | 7:23 » 31] 13,899 2,557,654 245,584 1:20 | 13-68 | 1,922 
Dover Corporation .......- ee May 20 207 270 (— 93 -L 190 ! 7 7 » 91), 11,593 2,697,672 816,754 | +98 | 8:78 
ric Ry...) May 26 155 153 +  2|— 90! 7 7 | Dec 31| 7,472 449,677 146,081 | 49 1227 (1,067 
Dublin en ia de May 26 6,132 6,242 |— 110 -~ 842. 544 | 64 Z ES as € Dan E CT 
«Ao 5009999 9999* * i l 
May 24 1,195 1.263 — 6% — 28 — | May 15| 62,328 | 16,843,900 | 1,322,894 | -+87 | 11:30] — 
mwa 8 eoeeeoone e ' e ay , . * r] ' 
A A i ei. May 27, 1,000 | 1,024 d- 75 319 | 15 14 | Mar. 31, 53,287 | 16,059,912 | 1,303,793 | *78 | 9-41 | 3,750 
Glasgow Corporation... .. sss May 27 20,953 | 18,802 | 2.151 |+ 52,02€. 1954 | 1943] May 81 893,591 | 222,730,571 | 20,974,016 | -96 |10-22 | 4,706 
Gloucester Corporation........-| ^— s = — E 15 — — — — — — — — 
Halifax Corporation ...........|May ?3 1,939 | 2,006 — 67 -- 946 pu 37 | Mar. 31| 92,609 | 17,067,856 | 1,909, 97 | 1:30 |11:64 | 2456 
May 27 1.931 | 1,860 + 27] 41,456 — gay | 28 $1 96,185 | 19,001,660 | 2,058,003 | 1-22 |11:91 7 
field Corporation....... y = . : : n i 3 ,001, 2. 058, 9 3,375 
Eullcorporatiu eid oe bU RU May 27, 2,757 2,587 - 169 4+ 951, 29 26 », 3)128,722 | 30,904,254 | 3,022,844 | 1° 10:22 — 
ration... eesse. oeoo MAY 27 551 537 “Po t 150 10 10} 31| 26,328 6,385, 466 634,446 | -87 | 9:58 | 2,066 
t orala eoi May 24 J33 138 — 64 50, 4 4 | , 81 7214| 1,968,850 | 108,415 | 91 | 79 | 1,803 
| 
irkcaldy Corporation......... =) | = = o | — | 7 74 | May 15| 14,993 4,874,199 459,066 | -°711| 7-838 | 1,856 
Lancashire United Tramways... May 24 1,393 | 1,773 (— 380 + 191, 39 | s9 | Dec. sj 68,689 | 13,755,329 | 8273705 | — | — | — 
| L 
Leeds Corporation... .... essee. May 27 7,532 | 6,0868 661 -4-60,720 108 | 108 | Mar. 31,357,010 | 78,385,015 | 8,152,990 | 1:08 10-4 | 3,311 
Leicester Corporation.......... May n 7,639 | 2,257 - 352 = — — — — — — — — — 
Liverpool Corporation ......... May 20 11,524 | 12,271 |.- 747 |- 6,2541 116 | 10 Dec. 31) 682,276 | 125,507,283 | 12,235,408 | 1:106 11-42 | 5,020 
Liverpool Overhead Railway.... May 28 1,435 | 1,390 |+ 45 -$1,545 , 6-65 | 2-40 | June 30; 79,004 | 11,171,515 | 1,100,380 | — ea S 
London County Councll........|May 17| 44,138 | 47,011 | 3,03 4- 16,170 138] | 132] | Mar. 31/1,891,036) 418,317,377 | 39,545,512 | 1-06 [11°48 — 
London Electric Railway ...... April — 63.273 | 61,029 T2324 — 21:25 | 21-25 — — — FA — — — 
CON SMOILEORTUN LU EO e 2 es 168 + 5 mp 1601. 34) — | Sept. 30) 10,896) 2,377,316 329,958 | 1:07 | 7-9 | 2179 
Maidstone Corporation......... Mar al 157 100 | — | T4 — — — — — — — — 
Manchester Corporation........ May 27, 16,588 | 16,203 371 + 8,000 183 | 181 = = = = EE E aa 
| 
Metropolitan District Railway.. May 27 11,912 | 10,834 P 1074 F 16,207 24 | 24 — — — — — | — — 
Metropolitan Railway.......... May Bi 17,134 | 16,526 [^ 305 ++ 7,2245 | 244 | 244 | Dec. 31| 718,089 | 102,849,458 — 148 | — = 
Nelson Corporation............ "May 27 JRR 139 -+ 49 + 327 23 9 Mar. 31 7,576 2,118,878 203,708 e» | 8:93 2 
Newcastle-on-Tyne Corporation. May 27] 4,104 3,749 i 355 2,327 , 001 | 5 » 31: 206,130 | 46,335,207 | 4,437,639 | 19 14135 | 3,42) 
| i 
Newport (Mon.) Corporation. ...: May 20 690 900 |—— 210 185 144 | 14 „ 981! 35.146 452.563 895,938 :99 | 9-42 | 2,425 
Oldham Corporation....... ... May 23, 2,029 1,547 ES 182 j+ 836 | 30] ci = — s Se — — = — 
Portsmouth Corporation ....... April 20 1,788 1,783 + 5 m 1,240 EET 28 Mar. 31102,9758 | 23,053,717 | 2,291,767 | 1:10 10:15 — 
Reading Corporation........... CEN 2 570 666 + 13 p 171 , 33 13 » 31; 82,506 7,834,575 909,439 | “96 | 8:28 | 4,183 
Rochdale Corporation.......... ‘May 20 1,370 1,270 | 109 1,421 | 24 | 20-93 » 31| 63,000 11,360,871 1,402,532 | 1:31 10-774 — 
Rotherbam Corporation........|May 25 669 600 | 69 416 ^ 12 9:30 | ,, 31| 33,313 6,990,178 722,393 | — 111-06 uS 
Salford Corpotation........ Ses. May 22. 4,856 | 5,698 |-- 842 1,680 78 744 | Mar. 31,244,006 | 46,771,011 | 5,486,150 | 1°25 10-67 | 3,185 
Scarborough Tramways Co...... April 23 — — = Em | MEE ma C uu on 2 dmi 7 di 
Sheffield Corporation .......... May 2% 6,533 5,710 22 --3,058 | 40 10 Mar. 25, 316,739 84,500,331 7,618,383 | NONN | 9-0758| 4,144 
Southampton Corporation......)May 24, 1,098 | 1,171 [- 72 4- 370 | 18 18 » 25. 62,647 | 10,121,887 | 1,167,451 | 1°25 |1133 | — 
i 
Southend-on-Sea Corporation... May 24 570 578 |,— Sit 432, — — — — — — = ea == 
Stockport Corporation .........| — | — — | — — | 25 25 | Mar. 31| 52,004 9,155,172 | 1,335,911 | 1°34 | 9-342: 1,830 
Sunderland Corporation......../May 24 1,283 1,0%9 + 194 |]. 778! 20 20 ,  91| 58,889 | 14,561,072 | 1,451,908 97 | 973 | 2,944 
Swindon Corporation .......,.., May 24 147 153 ! — 6 if 71 | 2s 5 = um es due Mu NA NAT 
Torquay Tramways............  — | = = | = | — | 841, — | Dec. 31: 15,065 2, 880, 420 853,207 , 1:40 | 1:023| — 
Wallasey COPPOLA Bergen ee MIDE 27 1,118 905 M 212 - 1,319 12°68 |12:46 | Mar. 31| 49,835 9,990,653 , 1,059,029 | 1:19 [11-28 3,971 
Warrington Corporation........:May 18 353 421 '— 38 rete os 9656 | ,, 31) 20,169 5,206,980 435.774 | °91510°939 | 2,064 
West Ham Corporation.........|Mar. 23 2445 | 2,250 + 196 — 278 278 | Mar. 31,127,006 | 36,946,049 | 2,007,805 | -801 10°21 | 4518 
| 
Wolverhampton Corporation.... May d 940 901 4+ 39 f- 416! 25 — » 981, 44,432 9,440,369 975,714 | — 110-929 | 2,190 
| 
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CLASSIFIED DIRECTORY. 


MANUFACTURERS AND MERCHANTS. 


Accumulators. 
D.P. Battery Co., Lumford Mills, Bakewell, 
Derbyshire, and 11,Victoria-st., Westminster. 
‘Hart Accumulator Co., Marshgate lane, 
Stratford. 
Jobnson & Phillips, Old Charlton, Kent. 


Accumulator Acid Manufacturers. 
Spencer, Chapman & Messel, 30, Mark-lane, 
London, E.C. 


Acid Proof Paints. 
Griffiths Bros., Mack’s-road, Bermondsey,S. E. 


Ammeters and Voitmeteo.*. 
Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W. 


Arc Lamp Holsts. 


London Electric Firm, George-st., Croydon, 


Auto-Transtormers. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Johnson & Phillips, Old Charlton, Kent. 


Batteries (Primary) and Accessories. 
General Electric Co., 71. Qucen Victoria.st. 
Johnson & Phillips, Old Charlton, Kent. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Belting. 
Willcox & Co., 36, Southwark-street, S.E. 


Bollermakers. 
Babcock & Wilcox, 30, Farringdon.st., E.C. 


Bolts, Nuts, Washers, Rivets & Screws. 
Tetley Bros, Ltd., Floodgate Street, Bir- 
mingham. 


Cable and Wire-Covering Machinery. 
Johnson & Phillipa. Old Charlton, Kent. 
Feld Bios., 25, Rudge Row, Cannon Street. 


Carbons (Arc Light). 

General Electric Co., 71, Quoen Victoria- 
atreet, E.C. 

Johnson & Phillips, Old Charlton, Kent. 

Mayer, H. G., & Co., 67, Aldcrasgate-st reet, 
London, E.C. 

Sloan Electrical Co., Ltd., 15, Fore-street, 
London, E.C. 


Cable and Wire Makers. 

Callender's Cable and Construction Co., 

Hamilton House, Victoria-embank't, E.C. 
Feld Bros., 25, Rudge Row, Cannon Street. 
General Electric Co.,7 1, QueenV ictoria-st, E.C, 
Hooper's Telegraph and Indiarubber Works. 

31, Lombard.st., E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Playhouse-yd., E.C. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Casings and Cleats. 
General Electric Co., 71, Queen Victoria- 
street, E.C. . 


Casting Plant. 
Aerators Limited, " Prana " Sparklet Works, 
Upper Edmonton, London, N. 


Chemicals. 
Spencer, Chapman & Messcl, 36, Mark-lane, 
London, E.C. 


Commutator Grinders. 
Phillips Commutator Grinders Co., Ltd., 
15, Hart-st., New Oxford.st., W.C. 


Condensing Plant. 

Allen, W. H., Son, & Co., Queen's Engineer- 
ing Works, Bedford. 

Belliss & Morcom, Ledsam-strect Works, 
Birmingham. 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 

Willans & Robinson, Victoria Works, Rugby. 


Condults. 
Flexible Metallic Tubing Co., Ponders End, 
Middlesex, & 112, Queen Victoria-street. 
General Electric Co., 71, Queen Victoria-st. 
Metallic Seamless Tube Co., Wiggin-street, 
Birmingham. 


Coppersmiths. 
Andrews, R. W., & Co., 148-150, Penton- 
ville-road, London, N. 


Dore, J., & Co., High-st., Bromley-by-Bow. 
Harvey, G. A., &Co., Lewisham,London, S.E. 


Distributing Boxes & Wall Plugs. 
Reyrolle, A. & Co., Ltd., Hebburn-on-Tyne. 


Dynamo Oll. 
Willcox & Co., 36, Southwark-street, S. E. 


Dynamos, Transtormers, Motors, etc. 
Allen, W. H., Son, & Co., Queen's Engineer- 
ing Works, Bedford. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical ud. Mfg. 
Co., Manchester. 
Ferranti Limited, Hollinwood, Lancs. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Morris- Hawkins, 30, St. Mary Axe, E.C. 
Union Electric Co., Park-street, South- 
wark, London, S.E. 


Ebonite and Vulcanite. 

F. Carson & Evans, 3a, Fenchurch-build- 
ings, London, E.C. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 

North British Rubber Co., Ltd., Castle 
Mills, Edinburgh. 

Traun, Dr. Heinr., & Son, 25, Goswell Road, 
London, E.C. 


Electric Cooking Apparatus. 
British Thomson-Houston Co., Rugby. 
General Electric Co., 71, Queen Victoria-st. 
British Prometheus Co., Ltd., Salop-street 

Works, Highgate, Birmingham. 


Electrical Fittings and Appliances. 
The Benjamin Electric, Ltd., 1a, Rosebery 
Avenue, London, E.C. 
British 'l'homson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Dorman & Smith, Ordsal Station, El-ctrical 
Works, Salford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-strcet, Cheapside, E.C. 
Flexible Metallic Tubing Co., Ponders End, 

& 112, Queen Victoria-st., London, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Lundberg, A. P., & Sons, Pioneer Electrical 

Works, 477 to 487, Liverpool-road, N. 
Metallic Seamless Tube Co., Wiggin-street, 

Birmingham. 


Electric Fans. 
Edison & Swan United Electric Co., 36 & 37, 
Queen-street, Cheapside. 
General Electric Co., 71, Queen Victori+t. 
street. 


Gibbs, J. & Son, 72-76, Duke-street, Liver- 


pocl. 
Electric Heaters. 
British Prometheus Co., Ltd., Salop-street. 
Works, Highgate, Birmingham. 


Electric Light Contractors. 
British Thomson-Houston Co., Rugby. 
Ferranti Limited, Hollinwood, Lanca 
Hooper’s Telegraph & Indiarubber Works, 
31, Lombard-st., E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, hent. 


Electric Locomotives. 
British Thomson-Houston Co., Rugby. 


Elevating, Conveying Plant, Cranes, etc. 
General Electric Co., 71, Queen Victoris st 
British Westinghouse Electrica] and Mfg. 

Co., Manchester. 

Ferranti Limited, Hollinwood, Lancs. 


Electric Signs. 
Caspar Signs Co., 33, 
St. Pancras. 
Engines. 
Allen, W. H., Son, & Co., Queen’s Engineer- 
ing Works, Bedford. 
Belliss & Morcom, Ledsam-street Works, 
Birmingham. 
Crossley Bros., Ltd., Openshaw. 
Willans & Robinson, Rugby. 


Engine Accessories, Tanks, etc. 
Beboock & Wilcox, 30, Farringdon-st., E.C. 
Dore, J., & Co., High.st., Bromley-by- Bow. 
Harvey,G. A., & Co.,Lewisham,London, S.E, 
Willcox & Co., 36, Southwark-street, S.E. 


Engineers’ Stores. 
Willcox & Co., 36, Southwark-street, S. E. 


Kings-road, 


Feed-Water Heaters. 
Wilkinson, Geo., Beech Mount, Harrogate. 


Fire Extingulshers. 
Merryweather & Co., Greenwich, &.E. 


Galyanisers. 
Harvey,G.A., & Co., Lewisham, London, S.E. 


indiarubher Goods. 


Moseley, D., & Sons, Chapel Fields Worker, 
Ardwick, Manchester. 
Willcox & Co., 36, Southwark-street, S.E. 


Insulating Varnish. 


Major & Co., Sculcoates, Hull. 
Pinchin, Johnson & Co., Ltd., Bevis Marks, 
London, E.C. 


Insulators and Insulating Materials. 


Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Griffiths Bros., Mack’s-rd., Bermondsey, S.E. 
Hooper’s Telegraph & Indiarubber Works,31, 

Lombard-street, E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
Macintyre, J., & Co., Washington China 

Works, Burslem. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 

Traun, Dr. Heinr., & Son, 8, Redorcss-strect, 

London, E.C. 


Jointing. 


John Hudson & Co.’s Successors, 4, Victoria 
Warehouses, Manacll-strcet, E. 


Ladders and Steps. 
Heathman, J. H., & Co., l'arson's Green, S.W. 


Lamp Columns for Arc Lighting. 
General Electric Co., 71, Queen Victoria- 


” street, E.C. 


Hardy & Padmore Ltd., Worcester. 
Johnson & Phillips, Old Charlton, Kent. 


Lamps: Arc & Metal Filaments. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
selco Ltd., Kem n Works, Bedford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 

Feld Bros., 25, Rudge Row, Cannon Street. 

General Electric Co., 71, Queen Victoria-st. 

Imperial Lamp Works (Brimsdown), Ltd., 
Kingsway House, Kingsway, W.C., Works, 
Brimsdown, Middlesex. 

Johnson & Phillips, Old Charlton, Kent. 

Stearn Electric Lamp Co., 47, Victoria-st., 
S.W. 

Siemens Bros, & Co., Ltd., Caxton House, 
Westminster, S.W. 

Union Electric Co., Park street, Southwark, 
London, S.E. 


Lampholder Makers. 
Dorman & Smith, Ordsal Station Electrical 
Works, Salford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 


Lead-Covered Cables. 
Callender's Cable & Construction Co, 
Hamilton House, Victoria Embank't, E.C. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Anchor Works, 
Playhouse-yard, E.C. 


Manganesite. 
John Hudson & Co.’s Successors, 4, Victoria 
Warehouses, Mansell-street, E. 


Measuring Instruments—Electricai. 
British Thomson-Houston Co., Rugby. 
Edison & Swan United Electric Light Co., 

36 & 37, Queen-street, Cheapside, E.C. 
Ferranti Limited, Hollinwood, Lanos., E.C. 
General Electric Co., 71, Queen Victoria. at. 
Jobneon & Phillips, Old Chariton, Kent. 


Old Series, Vol. LIT. 
New Series— No. 23, Vol. XLVII. 
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NOTES. 


[^ normal circumstances it might have been supposed 
that Mr. Redmayne's report on the Hulton Colliery 
disaster, which was issued in Blue-book form (Cd. 5,692), 
towards the close of last week, would have disposed finally 
and effectually of the sedulously nursed theory that elec- 
tricity was responsible for the terrible calamity which 
caused the death of 344 colliers. As a matter of fact, how- 
ever, the careful analysis of the Chief Inspector of Mines 
has merely brought about a recrudescence of the earlier 
falsehoods circulated by those members or friends of the 
Miners’ Federation who are determined at all hazards to 
oust the use of electricity in any form ; and some of them, 
it will have been noted, have proceeded to such extremes 
in this matter as to merit a salutary lesson in a court of 
law. Mr. Redmayne, whose report is supplemented and 
supported by a legal commentary furnished by a well- 
known barrister, Mr. 8. Pope, finds that the cause of the 
disaster was the ignition of gas by means of a safety lamp 
which had either become overheated, or had been damaged 
by a fall of stone. The Chief Inspector gocs on to point 
out that it is only by the entire elimination from the mine 
of flame and sparking that collieries could be rendered 
immune from explosions of gas and coal dust. Given a 
certain combination of circumstances, nearly all explosives 
would ignite coal dust; but to prohibit entirely the use 
of explosives below ground would entail the closing down 
of many mincs. Shot firing, however, could be so hedged 
round with regulations as to render it comparatively free 
from risk if the recognized precautions were observed. 
Safety lamps, even when in a state of proper repair, are, 
he declares, only safe under certain conditions, and it 
would seem as if the time had come when something safer 
might be used. ‘* The electric lamp, in that it provides 
a light absolutely shut off from the atmosphere, would 
seem to present possibilities. The partial displacement of 
the gauze lamp in fiery mines by the electric lamp (for it 
would still be necessary to provide the deputies, firemen, 
and shot lighters with either a gauze lamp of some other 
means of di tecting the presence of 5 gas), deserves the most 
serious consideration of mining engineers and others con- 
nected with the working of gassv collieries.” 

In this connection some reference is demanded to the 
statements made by Mr. Markham in the course of the 
discussion, by the Standing Committee of the House of 
Commons, of the Coal Mines Bill. Section A of Clause 32 
provides that only locked safety lamps shall be used in 
seams where the air-current in the main return airway is 
found to contain more than one-half per cent. of inflam- 
mable gas, and Mr. Markham moved that the section should 
be amended so as to read that only locked safety lamps 
should be used in any mine. He said that the Committee, 
in approaching the consideration of this matter, were in 
a false position. An unholy alliance had, he declared, been 
entered into between the representatives of the men and 
the coal owners, an alliance so unholy and so damnable 
that he was at a loss to understand it. A lamp, he said, 
only cost five shillings, and the only reason why the use 
of these lamps was opposed was that the men said, “ When 
you must pay us more." On this, 
Colonel Hickman, speaking on behalf of the colliery owners, 
concurred with Mr. Lawrence Hardy in repudiating the 
suggestion that ‘ owners allowed butchery simply to save 
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expense," but admitted that in South Staffordshire the 
men declared they could not see with safety lamps and 
refused to use them. Here is the genesis of the offer of a 
prize of £1,000 for an effective ten-hour electric lamp for 
miners, the conditions of which were cited in our last 
Issue. 


HE judgment of Sheriff Gardner Millar in the appeal 
brought in the Sheriffs Court by the 
Corporation Tramways Committee against the City As- 
sessor, is in favour of the contention of the Assessor that 
a tramway cannot be assessed as a railway. Clause 36 
of the City of Glasgow Act of 1891 sets forth that '' in 
imposing or levying all rates and assessments within the 
citv, the yearly rent or value of any land or heritage which 
is used as arable, meadow, or pasture ground only, or as 
woodland, market garden, or nursery ground, or as the 
line of any canal, or as a towing path for the same, or as 
the line of any railway constructed under the powers of 
an Act of Parliament for public conveyance, shall be 
deemed to be one-fourth of the amount entered as the 
yearly rent or value thereof in the valuation roll of the 
city and royal burgh made up under the Valuation Acts." 
The Sheriff, in interpreting this Clause, said there was no 
doubt that the tramway undertaking, so far as it consisted 
of the lines upon the street, fell under the description of 
“ lands or heritages,” but the question was whcther it was 
a railway within the meaning of the statute, so that its 
yearly rent or value should be deemed to be one-fourth 
of the amount entered upon the valuation roll of the city. 
He admitted that, like a railway, the tramway cars ran 
upon a rail fixed to the ground which could only be used 
by a carriage with flanged wheels, that the tramways were 
for the conveyance of the public from one place to another, 
and that, broadly speaking, the means of locomotion of the 
two systems might be the same. But tramways, he pointed 
out were constructed and managed under a series of statutes 
totally different from those applicable to railways. A 
tramway, as a rule, consisted of lines laid down in the 
public streets ; a railway, on the other hand, was usually 
constructed on land acquired by its promoters for the 
A tramway line was laid flush with the level of 
the street, so as not to impede traffic ; a railway line was 
raised above the ground by being laid upon sleepers, and 
was not intended to be traversed by ordinary traffic. In 
short, there were differences between the two systems 
which every citizen recognized. The Sheriff quoted the 
judgment of Mr. Justice Erle in the case of the South Wales 
Railway Company v. Swansea Local Board of Health, 4 E. 
and B. 189—* the general scheme of the enactment 1s that 
the occupiers of the classes of property most benefited by 
the expenditure of the district rates shall be liable to be 
rated at a higher rate, the occupiers of the classes less 
benefited at the lower rate " ; and urged that it 
plain that the railway company, in so far as the road upon 
which their line was laid was concerned, got less benefit 
from the rates applied to such matters as police, lighting, 
maintenance of roads, etc., than other classes of heritage, 
and accordingly they were only assessed at one-fourth of 
their yearly valuation for these purposes. On the other 
hand, the Sheriff admitted that it was difficult to see why 
a tramway line did not get the same benefit a: other 
heritages from the expenditure of the rates upon lighting, 
police, mainténagicecof;roads;. and even sewage. If they 
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did get the benefits like any other heritage from the ex- 
penditure of the rates, there was no reason why the Legis- 
lature should have granted a particular exemption in their 
favour as compared with other ratepayers in the district. 
On the whole, he expressed the view that the appeal must 
fail, but in view of the novelty of the point at issue he 
found no expenses due to or by either party. 


There can be no doubt that the judgment of the Sheriff 
is a sound one. For the Tramways Committee great stress 
had been laid on the fact that for thirty-nine years the 
undertaking had been considered by the City Assessor to 
be a railway, and entitled to the reduction applicable to 
a railway, and counsel strongly maintained that a practice 
so long continued was not lightly to be set aside, asit showed 
the meaning that by common consent all parties put on 
the words. But the mere fact of passive acquiescence neither 
makes nor mars the principle at issue. A tramway con- 
tracts no such expenditure as is necessarily incurred by 
a railway on the purchase of the land over which its rails 
are laid, nor is it liable to any of the disabilities and re- 
strictions to which a railway is subjected. It does not own 
a single yard of the earth which is covered by its tracks, 
and the general maintenance of its route, except so far as 
its own rails are concerned, falls not upon itself as an under- 
taking, but upon the ratepayers at large, whereas the 
railway is responsible not only for the maintenance of its 
permanent way, but for the proper condition of a large 
statutory margin of land on either side, out of which it 
derives no benefit whatever, but which it is compelled to 
acquire, generally at a very large price, before a single nule 
of metals can be laid. 


All this notwithstanding, however, the Glasgow Corpora- 
tion is placed by the Sheriff's judgment in a position of 
considerable difficulty, and it is quite probable that an Act 
of Parliament may yet be required in order to solve the 
problem involved. Although the amount nominally in 
dispute in this particular case is only some £12,000 or 
£13,000, the question arises as to whether the judgment 
is or is not to be retrospective in its operation. If this 
question is decided in the affirmative, the tramways under- 
taking may find itself in the position of having theoretically 
to refund to the general rates the minus assessments of 
nine-and-thirty years, which is, of course, impossible, 
except on paper. 


| we are to take at its face value the statement made 

in the House of Commons just prior to the Whitsuntide 
recess by the Assistant Postmaster-General, Mr. Samuel is 
already whittling down the farmers' telephone boon of which 
so much was made a fortnight ago. These “ cheap party 
lines," Captain Norton told Mr. Vincent Kennedy, one of 
the Irish members, could only be provided in districts 
where telephone exchanges already exist, or where there 
is enough telephone business to justify the establishinent 
of new exchanges and their connection with the general 
telephone system. This wet-blanketing of the Postmaster- 
General's scheme evoked from Mr. Bathurst the inquiry 
whether the limitation thus mentioned for the first time 
in connection with an inquiry from Ireland, would also 
militate against the extension of telephones to farmers in 
rural England; and Captain Norton bluntly admitted 
that it would. No facilities, he said, could be given in dis- 
tricts where the telephone was not already in existence. 
We have a great respect for Captain Norton, but we may 
hazard a doubt as to whether his frankness in this matter 
will altogether commend itself to the head of his Depart- 
ment. As we showed the other day, the “ concession ” 
intimated by the Postmaster-General means in practice a 
shilling per call, but it now appears that even this extremelv 
dubious benefit will be non-existent in nine-tenths of the 
rural districts of the United Kingdom. Sic transit gloria 
*phoni. 
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BRIEF synopsis was given in a recent issue of Pro- 
fessor R. A. Millikan's fascinating researches in 
regard to the measurement of the elementary electrical 
charge. To the “ Physical Review," the official journal of 
the American Physical Society, he has since contributed 
a paper describing in detail the isolation of an ion and the 
circumstances which have brought about his correction 
of Stokes's law. The method adopted by earlier observers 
consisted in catching ions on droplets of water or alcohol, 
and in then isolating a single droplet and measuring its 
speed in a vertical, electrical and gravitational field com- 
bined, and then in a gravitational field alone. But in this 
method sources of error, or, at any rate, of uncertainty, 
arose out of the lack of complete stagnancy in the air 
through which the drop moved, the lack of perfect uni- 
formity in the electrical field used, the gradual evaporation 
of the drops, rendering it impossible to hold a given drop 
under observation for more than a minute, or to time 
the drop as it fell under gravity alone through a period 
of more than five or six seconds ; and finally out of the 
assumption of the exact validity of Stokes's law for the 
drops used. Professor Millikan adopted a modification of 
this method which he declares to be not only entirely free 
from all these limitations, but an entirely new way of 
studying ionization and one which seems to be capable 
of yielding important results in a considerable number of 
directions. With its aid it has already, he says, been found 
possible to catch upon a minute droplet of oil and to hold 
under observation for an indefinite length of time one 
single atmospheric ion or any desired number of such ions 
between 1 and 150; to present direct and tangible demon- 
stration, through the study of the behaviour in electrical and 
gravitational fields of this oil drop, carrying its captured 
ions, of the correctness of the view advanced many years 
ago and supported by evidence from many sources that all 
electrical charges, however produced, are exact multiples 
of one definite, elementary, electrical charge, or in other 
words, that an electrical charge, instead of being spread 
uniformly over the charged surface, has a definite granular 
structure, consisting, in fact, of an exact number of specks, 
or atoms of electricity, all precisely alike, peppered over 
the surface of the charged body ; to make an exact deter- 
mination of the value of the elementary electrical charge 
which is free from all questionable theoretical assumptions 
and is limited in accuracy only by that attainable in the 
measurement of the coefficient of viscosity of air; to 
observe directly the order of magnitude of the kinetic 
energy of agitation of a molecule, and thus to bring forward 
new direct and most convincing evidence of the correctness 
of the kinetic theory of matter; to demonstrate that the 
great majority, if not all, of the ions of ionized air, of both 
positive and negative sign, carry the elementary electrical 
charge; and finaly to show that Stokes's law for the 
motion of a small sphere through a resisting medium, 
breaks down as tlie diameter of the sphere becomes com- 
parable with the mean free path of the molecules of the 
medium, and to determine the exact way in which it breaks 
down. The essential modification in the method consists 
in replacing the droplet of water or alcohol by one of oil, 
mercury or some other non-volatile substance and in 
introducing it into the observing space in a new way. 


For the details of the observations—lasting over a period 
of five months—which brought Professor Millikan to these 
conclusions, we must refer our readers to the paper itself, 
but there are one or two points which demand citation. 
During the five months referred to he and Mr. Harvey 
Fletcher took observations upon hundreds of drops which 
had initial charges varving between the limits 1 and 150, 
and were upon substances as diverse as oil, mercury and 
glvcerine, and found in every case the original charge on 
the drop an exact multiple of the smallest charge that the 
drop caught from the air. The total number of changes 
observed would be between one and two thousand, and 
in not one single instance was there any change which did 
not represent the advent upon the drop of one definite 
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invariable quantity of electricity, or a very small multiple 
of that quantity. These observations are the justification 
for the first and second conclusions stated above. He then 
proceeds to give in detail the proofs of his assertion that 
the ion is endowed with a kinetic energy of agitation, 
which is sufficient to push it up to the surface of the drop 
against the electrostatic repulsion of the charge on the 
drop, and goes on to show that, despite the contrary 
evidence presented by Townsend and Franck and West- 
phal, the process of gaseous ionization by both radium and 
X-rays always consists in the detachment from a neutral 
molecule of one single elementary electrical charge. 


HEN the Postmaster-General has thought out, in 
the light of recent criticisms, his proposal for 
giving farmers the benefit of a party-line telephone service 
at a shilling per call, he might do worse than turn his 
attention to the bitter cry of Kingsdown. Kingsdown is 
on the Kent coast, a stone’s throw from Walmer, which 
is, in effect, a part of Deal. And Mr. J. M. Hamilton, the 
Secretary of the Walmer and Kingsdown Golf Club, writes 
to point out that Kingsdown has long been seeking to get 
into touch with the outer world by means of the telephone. 
The Post Office has offered facilities for the reahzation 
of this desire—at a price. And the price is £26 per sub- 
scriber per annum, with a three years’ guarantee! As an 
illustration of the enterprise of a Government Department 
it would perhaps be difficult to find a parallel to this case, 
at any rate one may charitably hope so. 
D in the very middle of the Pacific there hes a 
small archipelago marked on most of the maps as 
Tahiti. It was first found by De Quiros, the Spanish 
navigator, some two hundred years ago, or nearly, but 
it remained for Cook to investigate and fully deseribe the 
region in 1770 and to christen the group the Society Islands 
in honour of the Royal Society of London. Papeete, the 
* capital," has just been lit throughout by electricity bv 
an enterprising American named Ducerron, who has in- 
stalled a plant with a capacity of three thousand twenty 
candle-power metal filament lamps. Mr. Ducerron has also 
in operation seventy-four telephones on the island of 
Tahiti, and a wireless telegraph station by which news may 
be received from or conveved to vessels 180 miles from 
port. His first lighting contract was to wire the permanent 
residence of the governor-general, which proved. so satis- 
factory that he was employed to illuminate Papeete. The 
streets had always been poorly lighted with dim lamps 
at great intervals, and as the new contract provided for 
sufficient lights to enable one to see the time by a watch 
at any point on the street, the realization of this plan was 
indeed an innovation. The natives, savs the Consular 
report from which this information is extracted, stand and 
gaze at these wonderful new lights by the hour, and many 
long voyages are made by the curious inhabitants of 
neighbouring islands just to have a look at the brilliant 
city. At every street crossing there is one 100-candle- 
power light, and at all other necessary places forty candle- 
power lights have been used. The current is turned on 
thirty minutes after sunset, as there is no twilight there. 
At 11 o'clock the 100-candle-power lamps are replaced 
bv those of fortv-candle-power, and these burn all night, 
to the huge delight of the brown-skinned Polynesians, who 
often stay out till the early tropical daybreak to watch 
them. 


*A HELPFUL STEP." 

In the course of a long editorial article on the subject 
of our inquiry into the Condition and Prospects. of the 
Electrical Industry. the * Times Engineering Supplement” 
savs :-— The alleged decadence of the electrical mdustry 
of Great Britain has been the theme of representatives of 
nearly every phase of the electrical trade since It was first 
selected by legislators as an industry with large potentiali- 
ties for doing profitable business, and consequently as cne 
to he subjected to exceptional restraints. It is of service 
from time to time to be reminded of the course of events 
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| which led to the present instability of certain. electrical 


concerns, and to reflect upon existing cenditicns in the 
hope of amending them. The publication by the FLEC: RCAL 
ENGINEER of the results of a svstematie inquiry into the 
state of the industry as it exists to-day therefore must be 
regarded as a helpful step towards restoring confidence 
and stimulating enterprise among fi ms which bave suffered 
in the struggle for credit: and perebance for dividends. 
Briefly, the conclusions to be drawn frem the inquiry at 
its present stage are that further co-operation between the 
scattered units of the industry is needed, that the Consular 
service should be augmented by the addition of technical 
men as attachés, and that care should be taken that 
foreigners selling goods in this country should be subjected 
to more searching serutinv to ensure that thev are taxed 
at least equally with our own manufacturers in respect. to 
profitis on their trade. So far as they go the conclusions 
appear to be based upon sound principles, but it is to be 
observed that there are many dissentients to each of them, 
and the inference is that the future welfare of the industry 
is to be attamed only bv continuing the process of in- 
vestigation until a common ground for action is discovered. 
If the industry is to gain advantage from the discovery of 
thai common. ground, there will require to. be careful 
verutinv of the surroundings ; for jt must be remembered 
that although the British electrical business was subjected 
to ill-considered legislation in the early pericd of its develop- 
ment, the restraints were in great measure an express‘on 
of protest against the proceedings of certain obnoxious 
groups of company promoters which sprang into existence 
with the early electric-lighting undertakings. 

“Tn general, when the source of mischief cannot be 
clearly deseried outside, it is a good plan to search within. 
Tne questions set by the ELECTRICAL ENGINEER are for 
the most part directed towards external evils and legislative 
cures, They might with advantage be supplemented by a 
list of interrogations touching the internal administration 
and management of firms which have succeeded, for com- 
parison with similar information regarding firms which have 
failed or show losses on their trading accounts. It is here 
that the engineer comes abruptly into contact with the 
financial basis of his enterprise. The burdens of over- 
capitalization, the evils of fiction in respect to the value 
of patents, the incubus of rash expenditure upon super- 
fluous and unnecessarily costly shops, offices, and machinery 
are sources of evil from which no external forces can free 
him. The true deductien can be made only when these 
have been levelled up, end only then can an approach be 
attempted towards viewing the histeries and. prospects. of 
the respective firms upon lines likely to converge at a point 
of useful action. Imagine this dene, and it would probably 
appear that, after reconstruction, the endeavour should be 
towards restoring some of the individuality and the personal 
touch lost in the modern descent towards limited liability. 
Again, it would be worth considering whether it is good 
peley fora manufacturing firm to limit its preducts closely 
to cleetrical items. There is no inbkerent virtue in elec- 
tricity to force sales ; and the machinery that will make a 
swiich will perhaps make a valve. A further aspect of the 
matter concerns the method of drawing up specifications 
and carrving out contracts, and it cannot be doubted that 
in this respect the electrical industry has much to gain by 
combined effort. Some recent examples of specifications 
from Government departments, which put the whole burden 
and cest of design upon contractors, are little short of 
scandalous ; and where contracts are decided upon price, 
contractors should claim to quote to a definite design 
approved of by the department before being sent out for 
tender. By wav of analogy it is obviously a practice open 
to abuse that a contractor should be asked to act both 
as architect and as builder. The abuse is the greater when 
the department itself possesses a staff paid to decide 
technical points in design and to send out proper specifica- 
tions.” 


The marriage took place on Thursday, June 1, at St. 
Hilda's Church, Old Trafford, of Mr. Cyril Grimes, Pur- 
chasing Agent to Messrs. Rovee, Ltd., electrical engineers 
and crane makers, Manchester, to Miss Elizabeth Harrison 
Lawton, of Stretford. 
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Professional Portraits. 


XIV.—James Alfred Ewing, C.B., B.Sc., M.A. 


LL.D., F.R.S. 
By P. F. MorrEL4Y. 

James Alfred Ewing was born in Dundee, March 
1855, the third son of the late Rev. James Ewing, of that 
city. In 1879, he married Anne, the daughter of T. B. 
Washington, of Claymont, West Virginia, and great-grand- 
niece of George Washington. She died in 1909, leaving a 
son and one daughter. In 1911, he married Ellen, daughter 
of the late Dr. John Hopkinson, F.R.S. 

He was educated at the High School of Dundee, and pro- 
ceeded in 1872 to the University of Edinburgh, where he 
took the course in engineering under Prof. Fleeming Jenkin 
and Prof. Peter Guthrie Tait. 

His earliest piece of scientific research, ** On the electrical 
conductivity of certain saline solutions," was carried out 
while he was a student in Tait's Laboratory, jointly with 
another student, J. G. MacGregor, who later became Tait’s 
successor in the professorship. The results were published 
in the transactions of the Royal Society of Edinburgh 
during 1873. He afterwards became an assistant of Sir 
William Thomson (Lord Kelvin) and of the late Prof. 
Fleeming Jenkin, in whose behalf he took part in a number 
of cable-laying enterprises, including the Western and 
Brazilian and the Platino-Brazilian on the coast of South 
America, and aided them in the development of various 
inventions. 

In the year 1878, he received the appointment of Pro- 
fessor of Mechanical Engineering in the Imperial University 
of Tokio, Japan. During his five years’ stay in the latter 
country he gave much attention to the study of earth- 
quakes, oat succeeded in devising instruments which 
rendered possible a much more complete investigation of 
the motion of the ground than had before been practicable. 
In Japan, he also began the researches in magnetism with 
which his name is particularly associated. 

He resigned his Tokio professorship in 1883, having then 
been appointed to the Chair of Engineering at University 
College, Dundee, where he continued until 1890, when he 
was transferred to the University of Cambridge as Professor 
of Mechanism and Applied Mechanics. There, he spent 
12 or 13 years in building up the school of engineering. At 
his instigation, the University instituted a Tripos in 
Mechanical Science, engineering laboratories were estab- 
lished, and courses of study organised which have been 
taken advantage of by the very many students. 

During his tenure of the Cambridge Professorship, Dr. 
Ewing was frequently consulted on professional subjects. 
His tests of and reports on the Parsons Steam Turbine and 
its applic ations, inc luding trials of the experimental steam- 
ship " Turbinia," contributed to convince engineers 
generally of the value of Mr. Parson's invention 1n its early 
days. Along with Lord Rayleigh and Sir John Wolfe Barry, 
he was appointed by the Board of Trade to examine into 
the vibrations noticed in the early working of the Central 
London Railway. After a long enquiry, they were able to 
make recommendations, the adoption of which brought 
about a satisfactory cure. He assisted, as an expert witness, 
in many legal actions relating to the validity or infringe- 
ment of patents, and was appointed by the Government 
to be a member of the Explosives Committee, and, subse- 
quently, of the Ordnance Research Board, on which he 
served for a number of years (1903-1908). He was also a 
member of a Royal Commission for advising as to Univer- 
sity Education in Ireland. 

In 1903, he was invited by Lord Selborne, then First 
Lord of the Admiralty, to become Director of Naval 
Education and to undertake in that capacity the charge of 
all educational matters under the Admiralty, including the 
superintendence of a new scheme of naval training intro- 
duced in that vear by Lord Selborne and Admiral Sir John 
Fisher (now Lord Fisher). The post was a novel one, which 
the new developments of naval education had rendered 
desirable. Dr. Ewing accepted the position, which he still 
continues to hold, resigning his Cambridge Professorship 


and giving up his private practice as an engineer. King's 
College, of which he had been a Fellow, elected him to an 
honorary Fellow ship, and, in the year following his retire- 
ment, the Vice-Chancellor invited him to deliver the Rede 
Lecture. He took for his subject the structure of metals. 
He was made a Fellow of the Royal Society in 1885, a C.B. 
in 1907, and he has received honoris causa degrees of LL.D. 
from Edinburgh and St. Andrew’s, and of M.A. from 
Cambridge. 

Professor Ewing has all his life been a keen experi- 
mentalist, and has carried out many laboratory researches 
in Tokio, Dundee, and Cambridge, often with the co- 
operation of his students. Accounts of these are given in 
numerous papers scattered through the volumes of the 
Transactions and the Proceedings of the Royal Society, the 
Philosophical Magazine, the Proceedings of the Institution 
of Civil Engineers, of Mechanical Engineers, also of Elec- 
trical Engineers, of all of which bodies he 1s a member, as 
well as in various other publications. One large group of his 
papers deals with magnetic phenomena. His researches on 
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the magnetic qualities of iron, chiefly published in the 
Philosophical Transactions of the Royal Society from 1885 
onwards, have thrown much light on the nature of magneti- 
sation and on practical questions which are important in 
the design of dynamos and motors. He introduced the now 
universally adopted term “hysteresis” to designate the 
curious lagging action which occurs in changes of magnetism 
and in certain other physical processes, and showed how 
hysteresis is associated with a dissipation of energy. He 
also made a notable advance in the molecular theory of 
magnetism by pointing out that all the chief phenomena of 
magnetism, including hysteresis, could be explained as 
resulting from the mutual interactions of elementary 
magnetic molecules possessing permanent polarity, each 
perfectly free to turn except for the magnetic force exerted 
on it by its neighbours. Besides these contributions to the 
science of magnetism, Professor Ewing has devised a 
number of instruments to facilitate the magnetic measure- 
ments required in electrical engineering. His “` hysteresis 
tester " and “ permeability bridge ^ have found extensive 
employment in practical testing. His contributions to 
magnetism were recognised by the award, on th» part of the 
Royal Society, of a Royal Medah inl 895. 
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Another group of Ewing's researches deals with the 
molecular structure of metals. Jointly with one of his 
students, Mr. W. Rosenhain, he has made microscopic 
investigations Into crystalline structure. which formed. the 
subject. of the Bakerian Lecture at the Royal Society in 
1899. Among the conclusions reached in this paper, one of 
ureat interest relates to the nature of plastic strain. The 
suthors showed that when a metal is strained bevond its 
limit of elasticity the deformation which it undergoes takes 
place by a multitude of little slips occ urring in. planes of 
cleavage within the ervstals of which the piece is composed, 
A later enquiry showed that an action of the same kind 
serves to explain what is called fatigue when iron or other 
metals give wav under frequently repeated loads. As Presi- 
dent of the Engineering Section of the British Association 
in 1906, Professor Ewing returned to this subject. in. his 
Presidential Address, and sketched a molecular theory in 
explanation of the complicated actions which are known to 
oceur when a metal is overstrained. His " Extensometer " 
for measuring minute strains in the testing of metals was 
invented 1895 and is now used in many engineering 
laboratories. 

He is author of the articles " Steam. Engines” and 
" Ntrength of Materials.” in the new edition of the Eney- 
elopiedia. Britannica, and of the following: books : 

“ Treatise on earthquake measurement," (Published by 

the University of Tokio, 1883). 


" Magnetic induction in iron and other metals " (1891). 
“The strength of materials " (1899, 1903). 
“The steam engine and other heat. engines "^ (1894, 


third edition fully. revised, 1910). 
“The mechanical production of cold " (1808). (This is 
a reprint of the Howard Lectures delivered. before 
the Nociety of Arts in 1897, with additions). 
He also acted, jointly with Sir Sidney Colvin, as editor 
of Fleeming Jenkin's Literary and Scientific Papers, when 


these were published in 1887 in connection with a © Life of 
Fleeming Jenkin,” by R. L. Stevenson. In 1910, he de- 


livered, at the request of the Institution. of Electrical 
Engineers, the second " Kelvin". Lecture, taking for his 
subject the contributions of Lord Kelvin to Telegraphy and 
Navigation, In this lecture he referred. feelingly to. the 
inspiration which it had been to him to work under Kelvin 
in his early years. 

The accompanying portrait was taken in 1911 bv Swaine, 
in New Bond-street, London. 
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Previous articles of this series appeared in the ELECTRICAL 


ENGINEER of the following dates: (1) Professor SNilve-us P. 
Thompson, December 23; (2) Dr. John Ambrose Fleming, 


(3) Sir James Dewar. February 3; (4) Dr. Gisbert 
Kapp, February 10; (5) Sir William Ramsay, February 24; 
(6) Mr. W. D. Dudde il. March l0; (7) Ur. R. Mullineux Walms- 
lev, March 17; (8) Sebastien Ziani de Ferranti, March 31; 
(9) Svante August Arrhenius, April 14: (10) Charles Algernon 
Parsons. April 28; (11) Sir William Henry Preece, May 5; 
(12 ) Profesor Nir J. J. Thomson, May 19: (13) Alexander 
Siemens, Mey 26. 


Januery 20; 


PETROL-ELECTRIC CAR FOR THE G.C.R. 


The Great Central Railway Company have recently 
placed an order with the British Westinghouse Electric & 
Manufacturing Company, Ltd., for one ‘of their “ petrol- 
electric " cars which will shortly be put on the tracks in the 
London district for its trials under the direct observation of 
Mr. Sam Fav, the General Manager of the Railway, pre- 
paratory to going into service on a branch line. The car in 
question, which is of the general type developed so success- 
fully by the W estinghouse Companies on the Continent (and 
already described fully in the press), will seat 50 persons 
and be capable of hauling two trailers, seating 50 more, at 
an average speed of 30 miles per hour on the level. 


NEW ELECTRICAL BOOKS. 


The Hill Publishing Company, Ltd., of 6 and 8, Bouverie- 
street, Fleet-street, London, E.C.. have just issued a 
new catalogue of electrical and. ge PON engineering books 
which contains details of many important new works. Our 
readers mav obtain a copy of this catalogue post fiee on 
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TABLES OF CONSTANTS. 

At the International Congress of Applied Chemistry, held 
in London in 1909, an International Commission was 
appointed. for the purpose of compiling and. publishing 
annual tables of constants and numerical data; and this 
Commission was subsequently accorded the patronage. of 
the Association of Academies at the meeting of that body 
held in Rome in 1910. (7 Nature," May 26, 1910, p. 371.) 

According to the programme drawn up by the Com- 
mission, the tables published in any one year are intended 
to contain all the numerical data likely to be of interest 
in connection with chemistry, physies and allied sciences, 
pure and applied, to be found in the literature published 
during the previous vear. The data are to be accompanied 
by full bibliographie references. This programme has now 
(May, 1911) so far matured, that portions of the volume 
for 1910 are already in the press, while the manuscript of 
the remaining portions is approaching completion. 

Owing to the immense volume of scientific and technical 
literature which is continually being produced, the difti- 
culties in the way of finding out whether any given measure- 
ment has been made or not are increasing year by vear. 
Existing systems of indexing and abstracting offer only 
limited help, since a large number of measurements are 
made in the course of researches to which they are purely 
subsidiary, so that their existence cannot. be inferred from 
the titles and sub-titles of the papers in which they are 
recorded. Also tables which appear only at long intervals, 
such as those of Landolt and Bornstein, can of necessity 
cover only a small part of the ground ; and, moreover, 
in most cases they are hampered by the limitations of 
private enterprise. The annual tables should therefore 
fill a serious gap which has hitherto existed in the svste- 
matic indexing of scientific and technical results. 

It is hoped that ultimately the enterprise may become 
self-supporting ; but obviously this cannot be tlie case for 
some time to come. The Commission has been greatly 
assisted by grants from various societies, for example, in 
this country, from the British Association, Chemical 
Society, Faraday Society, Royal Dublin Societv, Roval 
Irish Academy, Royal Societv of Edinburgh, and the 
Society of Chemical Industry. Donations have also been 
received from a few private persons, notably from the Rt. 
Hon. the Earl of Berkeley, F.R.S. The financial position 
is, however, still far from satisfactory; and further help 
from societies and private donors is urgently needed. In 
this connection it may be mentioned that neither the 
General Secretary nor the members of the Commission 
receive payment for their services, except in so far as they 
may perform actual compiling or abstracting. 

The organisation of the Commission is sufficiently com- 
plete to deal effectively with the periodical literature, but 
it happens occasionally that data are published only in 
non-periodical publications, such as books or monographs ; 
and such data may easily be overlooked. Accordingly, in 
order that the annual tables may be as complete as possible, 
the authors of such books, monographs, ete., are requested 
to communicate with one or other of the menibers of the 
Commission. In cases where the data are numerous, 
specimen copies or corrected proofs of the tables containing 
the data would be very acceptable. 

The members of the International Commission for the 
United. Kingdom are: Dr. Alex. Findlay, the University, 
Edgbaston, Birmingham ; Dr. R. T. Glazebrook. C.B., 
F.R.S., the National Phvsical Laboratory, Teddington, 
Middlesex ; and Dr. N. T. M. Wilsmore, University College, 
Gower-street, London, W.C. The General Secretarv is 
Dr. Charles Marie, 98, Rue du Cherche-Midi, Paris VI. 


The directors of Mix and Genest, Schoneberg, Berlin, 
report that while business has improved on the whole, the 
sale of telephones has suffered seriouslv, partlv because of 
general depression, and partly because of the delav in 
issuing the new tariff. Several actions brought against the 
firm have been settled, but one concerned with the English 
branch is not yet done with. Moreover in view of the 
strike of metal workers threatened in the autumn the 
directors. felt. themselves compelled. to provide for an 
uninterrupted supply to their customers by laying. in 
various stocks, The net profit was 356,614 marks. The 
dividend of 3194 will absorb 210.0600 marks and 110.613 
marks will be carried to the 1911 account. 
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The Electrical Industry of Great Britain. 


Inquiry into its Condition and Prospects. 


In an introductory note last week to the first of 
this series of articles, it was pointed out that the 
extensive inquiry which was entered upon by the 
ELECTRICAL ENGINEER in February last and is still 
in progress, has resulted in the accumulation of a 
vast mass of information of permanent value to all 
concerned in the electrical industry, which has been 
collected at first hand from engineers, manufac- 
turers, contractors and merchants in every part of 
Great Britain, while schedules of questions have 
been despatched also to firms throughout Canada, 
India, South Africa and Australasia with a view to 
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ascertaining the progress of the industry throughout 
the Empire. Nearly nine thousand sets of questions 
have been sent out, and an immense number of 
replies have been received, varying in length from 
a few hundred words to four and five thousand 
words. The information thus acquired represents 
the views of the leading firms in the electrical 
manufacturing industry, as well as the views of 
merchants and contractors. These views have been 
stated freely and without reserve, and may be taken 
as representative of many years of accumulated exper- 
ience. We print to-day a further instalment of replies. 


— 4 


Second Article : *No 


There are some people who say, when deciding questions 
as to the purchase of goods or machinery, that it is absurd 
to allow the place of origin to influence matters in any 
way, and they think that any man who spends one penny 
more in order to have British goods must be a sentimen- 
talist, who should have no place in modern business. 
Some say with the great Adam Smith that home trade is 
advantageous to a country, because money circulates so 
rapidly, others say that British firms should be supported 
where possible, if only with the idea of “ you scratch my 
back and I'll seratch yours." These ideas naturally apply 
to all classes of business, but it is not usually recognised 
that there are some people who, judging by their actions, 
make it a rule that “ no British firm need apply," or, at 
any rate, they give advantages to the foreigner that they 
would not think of giving, to their own countrymen. 
Naturally, this has been indignantly denied, but this sort 
of thing must be judged by circumstances and results. This 
practice has been at times very rampant in the electrical 
trade, and to some people the idea that our own manu- 
facturers can do any good work seems too absurd. 

British manufacturers are by no means blameless, 
but frequently they are upbraided for their apparent 
stupidity when it is the result of their misfortunes and 
not of their faults. One cannot expect, for instance, that 
machinery makers, who are making practically no profits, 
and who have no capital reserves, can be as eager to jump 
at something new as their Continental rivals who in most 
cases have almost unlimited financial resources at their 
backs; but all the same, many of our own people do much 
more under difficulties than they are usually given credit 
for. The well-known case of the Rand Power scheme should 
not be laid at the door of our manufacturers. They were 
willing, ready and anxious to do the work, but Anglophobe 
cosmopolitan financiers in London, in accordance with 
their usual practice, were glad to get British money to help 
the enterprise of their Continental friends. It came about 
therefore that with the exception of part of the boiler house 
plant, thanks to the ingenious arrangements and wording 
of the contracts, generally speaking, no " British firm 
need apply," and naturally on the Rand foreigners belonging 
to this so-called British company, influence as much 
machinery on customers premises as possible, in the same 
direction. At one time previous to the amalgamation of 
interests, there was a danger that. British electrical manu- 
facturers might get a fair share of the work, but naturally 
in a British colony in these days such a thing ought not 
to be, so London and Continental financicrs put their heads 
together, legal action was threatened, pressure was pei 
to be 'AT, and anv directly Anglophile interests were squeezed 
ouf. 

Something of the same sort of thing has happened 
on the North East Coast, where, owing to strong financial 
backing, Continental manufacturers have got into such 
close touch with the associated power companies that in 
recent years large orders for motors, cables. transformers and 


even complete steam turbine installations have been placed | 
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abroad, at times, when many of the leading British makers 
were not even asked to quote, and there is no doubt that 
private orders have been influenced in the same direction. 
Naturally orders have been placed at home, but this has 
often been the exception. Some people are under the 
delusion that because some firms with plenty of money 
behind them are able to come to such arrangements as 
maintenance guarantees over a term of years, or possibly 
special terms of payment, their goods must be much superior 
to those made by people who do not, or cannot, make 
such arrangements. Such a thing as this is mainly a question 
of banking facilities, and if in addition such an agreement 
is, by any chance, coupled with anything in the nature of 
the supply of plant, etc., on a schedule or non-competitive 
basis, then the extra profits will quickly tend to cover the 
equivalent of insurance premium on the risks involved. 

Last year two large undertakings were started in India 
the Tata Ironworks and the Bombay Power Transmission 
Scheme—but thanks largely to the influence of Continental 
finance and the total absence, as usual, of any financial 
influence in favour of our industries, the order for the 
whole of the electrical plant was placed in Germany, 
and no serious attempt was made to place the order in this 
country. 

Quite recently a large order for steam turbine plant was 
placed on the Continent by a London firm of consulting 
engineers, a firm that has not always distinguished itself 
by its support of the British electrical trade. One cannot, 
of course, in these days of negative disunion expect anythirg 
in the nature of patriotism from the average business or 
technical man, but even where a little of this mav exist, 
those whose knowledge of the state of affairs in the East 
must be of a linuted character cannot always recognise 
that i a country like India, where millions are ruled bv 
the respect for the British “ Raj,” the effect on British 
prestige of placing such large orders abroad must be 
of a most deplorable character, leaving aside the fact that. 
such an order usuallv means the start of a local nucleus 
for further competition with our none too prosperous 
electrical. manufacturers. 

It is difficult perhaps to blame consultants for this 
sort of thing when the Government of India a vear or so 
back gave a deliberate snub to the British electrical 
industry by ignoring our own manufacturers. entirely 
and placing a big contract. in America for the Cashmere 
power r scheme. Royal Engineers are never noted nowada vs 
for going out of their way to support their own countrymen, 
and perhaps as the corps is usually ten years late in their 
electrical methods at home, sappers naturally imagine 
our electrical manufacturers to be in the same blissful 
state as they are thems.]ves. Further, to those who are 
looked upon in the * Service " as “ Jacks of all trades 
and masters of none," the tendency is to place such orders 
abroad, as it sounds so much smarter and more up-to-date 
than giving work to poor old England, even if the result 
of taking a little extra trouble usually means cheape r, and, 
if anything, better plant. It would be interesting to know 
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however, what would happen to the American military 
engineer in Panama or to the French officer in Algeria 
who did not make a little effort to support home interests. 


There are a number of industrial and other concerns in the 
Far East, in South America and elsewhere, in which British 
finance is interested, but too often when electrical or 
other machinery orders are to be placed, strings are pulled 
in favour of American or Continental makers, and our own 
people are shut out from competition or are only allowed 
to quote under great disadvantages. 

Some of the London electric lighting companies seem 
to be very partial to Continental steam and electric 
machinery, and those in command seem to forget that the 
patents on polyphase machinery expired some years ago 
and that our own people, strange to say, are quite as 
capable of doing good work as anybody, provided thev 
are given the chance. One of the London concerns is in 
the position to boast proudly that it has not placed a 
substantial order for power station or sub-station machinery 
at home for about ten years ; and it is common knowledge 
that during this time some of our leading manufacturers 
were for most of the time not even asked to quote. Natur- 
ally, as estimates, etc., cost money, there is a tendency 
in cases like this, where perhaps some of our own people 
have graciously been allowed to quote, to think that it 
is not worth while to take much trouble and quote low 
prices when the chances seem to be that even if favourable 
prices are given the order will still go abroad. In fact, 
people do not see why they should act as a catspaw. 


It sometimes happens that when a large electrical 
undertaking is to be started it is given out publicly that 
British plant will be used wherever possible. This tends 
to soothe national feeling, but it can be made conveniently 
elastic when the time comes. One special case of this 
was the electrification of the District Railway and the 
Speyer-Yerkes group of tubes. The bulk of the car bodies 
nearly all the trucks, all the lifts, a material part of the 
cables, and a great deal of the parts and gear of the tra’ ‘x, 
sub-station and power-house equipment were of foreign 
manufacture, though some of this was, for the look of the 
thing, labelled and passed through British shops. Recently 
those in power have come to the conclusion that the poor 
muddleheaded, despised British. manufacturer does know 
something about his business, and a great deal of material 
of foreign manufacture or design, which gave great trouble 
and caused much expense, has been replaced by British 
material. 

When the electrification of the Brighton Railway was 
commenced some years ago, it was given out at a meeting 
that everything possible should be of British manufacture, 
but this pious resolution was favoured more in the breach 
than in the observance, as since that date the whole of the 
electrical equipment of the rolling stock was made in 
Germany. The rolling stock itself was made over here, 
but it cannot be said that the experience with foreign 
rolling stock in this country has often been of the happiest. 
It might be urged by some that owing to the svstem being 
patented, only a foreign maker could do the work, but 
there was nothing in the design which would render the 
work bevond the skill of our manufacturers and workmen, 
and the work could have been kept at home had there been 
any genuine wish to do so. 

Not many months ago a contract for new plant to the 
value of about £150,000 for the Crystal Palace extensions 
was placed in the same direction, and though the rating of 
the motors was slightly different, and the loading gauge 
of the carriages hindered complete intercliangeabilitv of 
parts, we have vet to hear of anv British firm being asked 
to tender. With regard to the original pious intention of 
the directors, a little gentle leverage, with the aid of the 
cancellation clauses in the Llovd George Patent Act, could 
doubtless have produced the desired effect, if tried. It is 
not to be said that the plant installed has not given every 
satisfaction, but it by no means follows that if the work had 
been placed at home equal satisfaction would not have 
been obtained. A few years ago the Lancashire and York- 
shire Railway had the courage to put the electrification 
of the Liverpool-Southport section into the hands of a 
British firm which hid never tackled anything so large 
hefore, but judging by publie utterances, they did not 
seem to regret tius very rash action. There seems to 
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be every prospect that foreign made equipment will be used 
for the further extensions of the Brighton Railway, 
especially if there is any basis for the rumours about the 
participation of Continental finance in raising money for 
the proposed extension to Brighton. It certainly seems 
peculiar that though Englishmen were capable of designing 
and equipping the first underground and overhead electric 
railways in the world, it is impossible, judging by the 
remarkable overhead erections on some part of this line, 
to design a simple piece of structural steelwork without 
slavish imitations of German designs. 

In some mining and metallurgical circles there are 
some consultants and consulting contractors who seem 
nearly always to favour continental machinery makers, 
and there have been cases where chents have been told 
that British makers have no experience in this or that— 
usually some simple and obvious variation from standard 
designs—and therefore need not be asked to quote. One 
big steel firm in the Midlands placed an order for extensive 
electric rolling mill plant with a purely British firm, much 
to the annovance of some people whose interests were 
in other directions. A cynical article appeared in a technical 
journal to the effect that the order was obviously 
placed at home for patriotic rather than for business 
reason. The sequel was interesting. The plant was in 
every way successful, and it is said that some people 
connected with somewhat similar foreign plant were glad 
to see the plant and get hints. Litigation was commenced 
and during long-drawn-out proceedings in which the 
British firm was triumphant, the extraordinary fact was 
brought out that people in this country could have ideas 
as soon as others, and could work them out if given a 
chance. 

Continental machinery making firms, thanks to the 
financial support and influence that they can command, 
and to the co-operation of their own countrymen, are 
most of them able to pay dividends and are therefore able 
to keep engineers and scientific men employed on a scale 
that many of our almost dividendless concerns cannot 
look at. It comes about, therefore, that some consultants 
find it convenient to get one of the big foreign firms to help 
them draw up the schemes and specifications for work 
thev have in hand, and naturally under these circumstances 
the conditions obviouslv suit the one firm in question 
to the detriment of others ; there will also be little anxiety 
to place the work elsewhere, though there have been 
circumstances where some justification. can be shown 
for this procedure. It must be said, however, that this 
sort of thing 1s not unknown with our own firms, but it 
is not of very frequent occurrence. Naturally, this pro- 
cedure soon gets recognised in the trade. The firm in 
question get their own price, and the client has not merely 
to pay a relatively high price for his plant, but also in its 
turn excessive consultants’ fee for advice that has strictly 
speaking ‘‘ rot been rendered." Some people have been 
known to point to the good work done under some such 
conditions as these, making disparaging remarks regarding 
British work. Given a large inclusive contract, good prices 
and practically carte blanche, a firm can naturally afford 
to carry out a better finished job than those engaged on a 
strictly sectionalised contract with the prices cut to the 
bone, as contracts given to our own people too often are. 


There are some people engaged in mining, traction, and 
other work who are only English by reason of their 
naturalisation papers, and therefore one can hardly expect 
them to keep an eye open for the interests of the country of 
their adoption, but there are some Englishmen who hardly 
show them a good example. | 

Tt would be imagined that those who wave the Im- 
perialistic flag at all times would be among the first to make 
efforts to support our own people; one can judge, there- 
fore, of the astonishment in the electrical trade when, 
previous lunts of advertisement canvassers notwithstanding, 
the orders for electrical plant for the Harmsworth- 
controlled paper and pulp mills in Newfoundland were 
placed in America and on the Continent. Perhaps those 
owning & group of newspapers and journals frequently 
containing so much concerning the proverbially out-of-date 
and stupid methods of our manufacturers could hardly 
be expected to turn round and ask them to show what 
they could do under such-circumstances as these, Had 
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this work been placed at home the owners would certainly 
not have lost by it, and it would have been a fine advertise- 
ment for a British electrical trade in the Western Hemi- 
sphere. 

The British cablemakers, as a group, have been doing 
fairly well, and most firms pay dividends. These, by 
means of a mutual arrangement, have agreed to abstain 
from suicidal price-cutting, without charging prohibitive 
prices, ruining trade, or blocking progress. This naturally 
will not suit everybody. and some of those laymen on 
municipal bodies, who look upon profit and = dividends 
for others as a crime, thereupon began to cry out against 

‘trusts " and “ monopolies,” and then, to the amusement 
of those “in the know," place orders for such material 
as rail bonds, cable and tramway rails with the London 
representatives of firms in Continental cartels or with the 
devious branches of the American Steel Trust. Needless to 
say, such representatives become for such occasions 
innocoat cooing doves, always willing to uphold freedom's 
cause. 

Things generally are getting better. The anxiety that 
some people have to label and catalogue foreign goods 
as British, and to adopt convenient British- sounding trade 
names and addresses, shows that our goods are appreciated 
in some quarters, imitation being the sincerest form of 
flattery. '" Wake up, England!" was the royal advice 
given a few years back, and to-day it might well be“ Wake 
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up, England, to what your own people can do if given 
reasonable assistance and opportunitv." 

The author of this article has not taken up this question 
for axe-grinding purposes at the request of any aggrieved 
British firm or firms, but he has come across a number of 
cases of seeming unfairness towards our own people, some 
cases naturallv perhaps unintentional, and he is of the 
firm belief that the fashionable svstem of national self- 
depreciation is not based on fact, as fur as the electrical 
industry is concerned, though some people certainly do run 
down the industry with a very good eye to the main chance. 

What we want is a little more sympathy from the 
Government, and less obstinate opposition from local 
authorities towards anything involving private enterprise ; 
and last, but not least, more help and co-operation from 
those who have orders to place or advise about. When 
this comes to pass, better manufacturing dividends will be 
paid, money will flow in, financiers will beceme interested 
and this country will have the electrical pregress that her 
position among the nations of the world most certainly 
deserves. It is perhaps unfair to moralise too much in 
questions of this kind, as one always has the factor of human 
nature to deal with, but it is not always recognised by those 
who look to the future, and do not merely consider present 
needs or profits alone, that it pays in the long run, even 
from the most unselfish motives, to give reasonable support 
to one's own countrymen and one's country's interests. 


Schedule of Questions and Some Replies. 


To facilitate reference and avoid repetition, we have 
recapitulated the questions sent out, and append as many 
replies as space will permit. A further instalment of replies 
will be given in our next and succeeding issues. 


(1) Is the present condition of the electrical industry, 
in your view, as satisfactory as it might be? If not, 
have you any general views as to the cause ? 


(2) What remedies do you suggest ? 


(3) Is an extension of the principle of combination in 
your opinion desirable ? 


(4) Would you advocate the Continental system under 
which manufacturers secure the co-operation of 
bankers in various enterprises ? 


(5) Would you advocate the establishment in this country 
of an Electrical Industrial Dank ? 


(6) How would you remedy such a case as that of the 
Victoria Falls Power Company, in which German 
manufacturers, by investing £3,000,000 in Debentures. 
secured £8,000,000 in orders while English financial 
houses were hesitating whether to invest or not ? 


(7) Would you be disposed to support the suggestion 
made by Lord Furness for the establishment of a 
Chartered Institute of International Commerce, or 
some similar organisation ? 


(8) Do you approve the suggestion that technical attachés 
should be appointed at our embassies abroad in order 
to report on contemplated enterprises and advise 
British manufacturers regarding local conditions ? If 
not, what svstem of organisation would vou suggest ? 


(9) Should there be such an amendment in the income tax 
Acts as would bring within their scope Continental 
manufacturers working in this country through 
agents ? 

(10) Should an import duty be levied on electrical imports 
from foreign countries ? 


(11) Are the criticisms on British methods of doing business 
abroad, which are from time to time put forward by 
British Consuls, in your opinion justified ? 

(12) Are there any special improvements in our methods 
of doing business abroad which you would desire to 
see more generally adopted, such £s printing catalogues 
and price lists in the language of the country in which 
it is desired to do business, the adoption of their systems 
of prices, weights and measures, and conformity with 
their customs in regard to credit, delivery, etc. ? 

(13) It has recently been stated by a British Consul that 
“ German firms are securing business which might be, 
and formerly was, done by British firmis, simply because 
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British firms to-day endeavour to sell what they want 
to sell instead of what the foreign merchant wants to 
buy." Is there, in your view, any truth in these 
allegations ? 


(14) Are you in favour of a co-operative organisation for 
Publicity Campaigns on a large scale ? 


FROM MR. W. C. MOUNTAIN, OF MESSRS. 
ERNEST SCOTT AND MOUNTAIN, NEW- 
CASTLE-ON-TYNE AND GATESHEAD : 


1st.—To speak of the electrical industry as a whole 
I think is incorrect. One must separate the heavy electrical 
trade from the lighter trade, and I should be inclined 
to group dynamos and motors in the one class, and lamps, 
telephones, bells, and electrical fittings in the other, and I 
should not like my opinions to be taken as having any 
reference to the lighter trade, of which I have not had very 
much experience. As regards the heavier trade, there is 
no doubt at the present time that there is not sufficient trade 
to go round and, therefore, owing to the large power of 
production which exists, manufacturers in this country are 
taking work at prices in many cases far below cost, and, 
until the demand approaches the productive power, it is 
difficult to see how the condition is to be improved. 

Undoubtedly we have overshadowing us at every turn 
the dumping power of Germany and America to face, 
and those who are accustomed to deal with the commercial 
side of the business are well aware that an American or 
German quotation 1s very frequently used as a means of 
driving down the prices of British manufacturers, who are 
told that unless they take the work at the same price 
the order will go to Germany. It is not so much the amount 
of machinery which is sold by Germany and America, but 
the power which exists to make use of their quotations in 
this manner. 

2nd.—The only remedy appears to me to be an improve- 
ment in demand, which undoubtedly could be stimulated 
by protecting our home market, and also consolidating 
the empire in such a way that we could obtain in our 
colonies and dominions as much of their trade as possible. 
At the present time our colonies, particularly South Africa, 
and largely Canada, buy electrical plant from Germany 
and America, and if this trade could be diverted to the 
United Kingdom by any means, it would do more to improve 
the electrical industry and put us in a position, owing to 
our increased production, to again produce cheaper and so 
compete with protected countries in the other markets of 
the world. 
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3rd. I believe that if a better understanding existed 
between manufacturers in this country, and they recognised 
that there was only a certain amount of business to go 
round, this business might just as well (except for foreign 
competition) be obtained at remunerative prices instead 
of prices below cost. So long as there are one or two firms 
with great capacity for production supported by German 
and American capital standing out, it 1s almost impossible 
to form any association or combination which would be of 
value. 
4th. There is no doubt that the Continental svstem 
whereby manufacturers are able to get bankers’ support 
for their enterprises has done more to make Germany 
and put Germany in the strong position it is at the present 
moment to compete with the markets of the world, than 
anything else. Bankers must, of course, have confidence in 
the enterprise which they support, and until manufacturing 
is put on a more substantial and profit-making basis 
than the electrical industries are at the present moment 
it is difficult to see how bankers can be expected to support 
Home industries. 
5th. I think an Electrical Industrial Bank would be 
of service. l 
6th. The only way to remedy such a'case as the Victoria 
Falls Power Company is for English financiers to have 
some regard for the manufactures of their own country, 
and, when advancing capital for such undertakings as 
the Victoria Falls Power Company, to make it & condition 
before promising it that the goods should be manufactured 
in their own country. A considerable amount of capital 
was subscribed in England for the Victoria Falls Power 
Company, I believe, and no such stipulation was made at 
all, the money being taken out of this country and used 
by the Germans to the advantage of the manufacturers 
and the working class in that country. 
7th. I think the Government of this country should 
be regarded in much the same way as the management 
of a large industrial concern. The country should be as far 
as possible rendered prosperous by fostering its industries, 
roviding work for the working classes, and this can only 
be done by the business departments of the country 
being under the management of men who are thoroughly 
acquainted with the conditions of trade and run the 
department which they may control entirely for the good 
of the country and not for political ends. 
8th. It has appeared to me that our Consuls all over 
the world should do more than they do at the present 
time to bring their British manufactures forward, advise 
through the Board of Trade or some other channel as to 
the enterprises requiring goods manufactured in this 
country, and also assist manufacturers by influence to 
obtain a fair share of the business which is going. 
9th. It is manifestly unfair to allow Continental 
manufacturers to send goods into this country without 
paying any part of the taxes when British manufacturers 
are taxed in every conceivable manner. 
loth. It is very difficult to say what import duty 
should be put upon goods imported into this country. 
The principal object of an import duty may be to raise 
income or revenue, but we require the power of retaliation 
and, on general lines, I would suggest that we should 
impose upon foreign countries exactly the same duty as they 
impose upon us. This may not be a very scientific way of 
doing it, and it might require amendment, but it seems 
to me to be the fairest way of fighting for our rights. 
llth. I have travelled a good deal abroad, and there 
is no doubt that we are not conducting our business in 
some cases as well as our foreign competitors. The only 
way to overcome this is for the principals of British firms 
to try and make themselves thoroughly acquainted with 
the requirements of the different countries and meet these 
requirements, rather than try to force upon people goods 
which are not perhaps exactly what they require. . 
12th. I think the best way to answer this question 
would be to consider the way our foreign competitors sell 
in our country. We do not get either German or Italian 
catalogues, ete., printed in their own language, and foreign 
makers always send their catalogues and price lists, 
including money and dimensions, in English terms, and if it 
is necessary in their opinion to do this here, surely it 
should be just as necessary, if we wish to do trade 
with foreign countries, to adopt the same methods as 


they do. 


13th. I think there is a very great deal of truth in 
these allegations. 

14th. lf a co-operative organisation for publicity existed 
it would undoubtedly be of very great value. There is 
no doubt that we cannot possibly get our manu- 
factures known unless we bring their merits before cus- 
tomers, and, in my opinion, the only satisfactory way 
to either publish catalogues or price lists is to so freely 
illustrate them with the specialities which we wish to 
bring forward so that the illustrations or pictures appeal 
to the buyer, rather than the printed matter. 

I have alwavs noticed that if a catalogue is handed 
to a non-technical customer (and the bulk of our customers 
are non-technical) the first thing he looks at are the illus- 
trations. If these do not interest him then he takes no 
further notice, but if they do he will probably then read 


through the description. 
W. C. Mountain. 


FROM MR. JUSTUS ECK, M.A., M.I.E.E. (UNION 
ELECTRIC COMPANY, LTD.):— 


I wish you every success in your campaign and trust 
you will receive support from all those capable of giving it. 

1. No. The cause: erroneous popular opinions as to 
the industry and as to the fitness of young men to succeed 
in it. Optimism of parents possessing capital. The fascina- 
tion of the work to those engaged on it. 

2. Dissemination of the truth ; discouragement of the 
idea that every boy who fits up an electric bell is an embryo 
Edison, instilling commercial ideas into parents and stu- 
dents. 


3. Yes. 
4. No. 
5. No. 


6. When business is considered more important than 
sport, the employment of capital as respectable as its 
investment, and financial houses have competent technical 
advisers, then such opportunities would not be lost. 

7. Yes, if suitable members with the necessary free time 
to operate it could be found. 

8. Yes. Money is better spent on reproductive enter- 
prises than in destructive ones, with the enormous depre- 
ciation rate that armaments have. 

9. Yes. Everybody who enjoys the protection of 
Great Britain should pay for it in proportion to the benefit 
he obtains. 

10. No. 50°, average import duty into the United 
States of America has raised the prices 10095 and not 
benefited the consumer one cent. 

11. Probably fully justified. 

12. Undoubtedly the customers’ wishes and habits 
must be most fully considered ; better control over 
Customs officials in ex- European ports is generally desirable. 
The credit question is probably carried to too great an 
extreme by forc houses, and may lead to the establish- 
ment of importing houses without capital of their own. 

13. I don't believe the statement. I believe German 
houses are more difficult to deal with on the question of 
special wishes than British, but I also believe the German 
salesmanship often produces the result indicated in the 
statement of the British Consul. 

14. Yes. 

In conclusion, the electrical industry is overcrowded, 
hence hand to mouth class of business, the financial houses 
are not educated up to the actualities of electrical engineer- 
ing. The large capitalists prefer to live on interest from 
gilt-edged securities rather than from profits from industrial 
enterprises. The Stock Exchange general and marginal 
dealings encourage a sporting instead of a real interest in 
trade. Proprietors of businesses are rarely technical men ; 
the inventor, the improvement-maker and electrical 
salesmen are compelled to do their business with underlings 
who have either ignorance or vested interests to shield, 
the older industries by their better commercial skill and 
organisation are exploiting the electrical industry with the 
aid of the very instruments it has brought to perfection— 
the telegraph and the telephone. 

Municipal undertakings with their limitations in area, 
finance and intelligence, have cramped the industrv 
whilst picking out its plums) c The Government is now 
commencing to-flatten out the telephone to the same degree 
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of industrial inefficiency as the telegraph and the post 
office, each form of socialistic financing of industry 
standing in the way of progress. 

The effects of the electric lighting legislation are notorious 
whilst those of the Tramways Acts are almost as unsatis- 
factory. 

A Parliament of business and practical men instead of 
lawyers would probably greatly help the country and give 
it a Board of Trade whose interests were connected with 
the industry of the country. 

JUSTUS Eck. 


ANOTHER ENGINEERING VIEW. 


l. No. Certain large firms are systematically quoting 
prices much below cost and making it impossible for 
business to be done at a profit. 

2. Put a tariff of at least 1595 on all foreign electric 
goods, as undoubtedly this country is being used as a 
dumping ground for their surplus make and they are being 
subsidised to do so. 

3. Doubtful. 

4. Yes. 

5. Yes. 

6. Let the Government support our industries the same 
as others are doing, and doubtless the co-operation of 
banks would put us in as good a position as other countries. 

T. Yes. 


8. Yes. 
9. Yes. 
10. 1594. (See answer to Question 2.) 


11. Undoubtedly certain foreigners are showing more 
enterprise than most British houses. Much could be done 
by the Government in supplying information of all work 
moving and having same sent to a committee in this country 
possessing knowledge of the various industries and ther 
abilities and passing on the information to the right 
companies. 

12. Yes. British firms might combine to support 
financially an organisation to advertise by publication in 
the language of foreign countries, and adapt weights and 
prices to theirs. 

13. Possibly to some limited extent. It is important 
that all enquiries should be quoted for strictly to specifi- 
cation, but where exact articles or size cannot be so quoted, 
then an alternative offer could be made. 

14. Answer to Query 11 deals with this as I would 
consider best. 


A MANUFACTURERS’ ASSOCIATION’S VIEWS 


3. I consider that the principle of combination is not 
only desirable, but 1s essential for the future success of the 
electrical industry. 

4. In my opinion the co-operation of bankers is secured 
abroad, primarily because electrical manufacturing enter- 
prises in most foreign countries, where they are supported 
by bankers, have a more certain market than electrical 
manufacturing enterprises can have in Great Britain. 

On the other hand it must be borne in mind that many 
concerns which are called ** bankers " abroad, would not 
have that name in this country and would be known as 
financial houses. There are a large number of such houses 
in this country who do support manufacturing enterprises, 
but who do not combine with that business what may be 
called ordinary banking business. They, however, in reality 
act to a certain extent as bankers, and to a certain extent I 
think that some confusion arises over this subject, owing to 
the word *'* banker " being used in one country in a some- 
what different sense from that which it is used in another. 

5. Undoubteldy an electrical industrial bank would be 
an advantage if it were possible to get the money into the 
bank for the purpose of its being principally invested in 
electrical concerns, but with the present condition of elec- 
trical enterprise and the very small average returns on 
capital invested, I doubt whether such a bank would secure 
much capital. 

6. The Victoria Falls power scheme and the success of 
German manufacturers is, I think, more largely due to the 
small number of German electrical manufacturers, than any 
other cause. [t is far easier for a few large firms to combine 
over a given matter, than for the numerous small ones which 
exist in this country, and I am inclined to think that such 


combination gives confidence to financiers which cannot be 
otherwise obtained. 

7. As I have not been able to go into any of the details 
of the suggested Chartered Institute, I do not feel confident 
to give an opinion, and the success or failure of such 
Institutes chiefly depends upon the details of the underlying 
principles, 

8. Personally, I should be very strongly in favour of 
attachés being appointed who were commercial and tech- 
nical. This, of course, may mean the same thing as is 
intended by technical attachés, but I should personally lav 
first stress upon their being capable commercial men. ` 

11 & 12. Methods of doing business vary just as much 
abroad as they do at home, and I think that we probably 
hear more of the firms who endeavour to do business in 
foolish ways than we do of those who succeed and do their 
business in a way satisfactory to their clients. I think that 
frequently English manufacturers are not brought up with 
a sufficient knowledge of foreign markets, but it is doubtful 
whether those firms who are successful abroad do not study 
the customers, etc., and supply the goods which are re- 
quired, as well as such work can be done in practice. 

13. The securing of business is largely due to the class 
of man who is employed to obtain such orders. If this man 
is of a very good class he will command a high salary ; if 
firms are making a large profit they can afford to pav such 
salaries and German firms are, I am always given to under- 
stand, making better profits than almost any English 
electrical firms. 

14. Co-operative organisation for publicity campaigns 
will be successful if each organisation does not contain too 
many members. Several such organisations are desirable, 
but the question mentions a co-operative organisation, and 
I think that one co-operative organisation for publicitv 
campaigns is not likely to succeed, as it would contain too 
many conflicting interests. 

(To he continued). 


WIRELESS TELEGRAPHY. 


Messrs. Siemens Bros. & Company, Ltd., anticipating 
that in the near future there will be a large field for business 
in wireless telegraphic apparatus, inform us that thev have 
come to the conclusion, after mature consideration, that 
it would not be advisable to expend time and money in 
carrving out tedious experiments, and has, therefore, 
thought if preferable to obtain the rights in this country 
of a system already well established. After a careful study 
of all the well-known svstems, they came to the conclusion 
that the Telefunken svstem, introduced by the Gesell- 
schaft für Drahtlose Telegraphie, of Berlin, offers the 
greatest advantages in all respects, and they have, there- 
fore, entered into arrangements, by which they have secured 
the exclusive rights of this svstem for the United Kingdom 
and some of the British Colonies. They are now prepared 
to give estimates for stations suitable for all purposes, and 
also to contract for supplying complete telegraphic services 
under their own control on board ships. They have issued a 
new pamphlet, which fully describes the system and will 
supply copies on request. 


INSPECTION OF TURBO-BLOWER. 


In a paragraph in this column last week referring to the 
fact that at the invitation of the British. Westinghouse 
Electric and Manufacturing Company, Ltd., a large number 
of managers of iron and steel works, and others interested 
paid a visit to the Westinghouse Works to inspect the test 
of a mixed pressure turbo-blower for operating in connection 
with blast furnaces, it was stated that the blower has a 
capacity of 25 ft. of free air per minute against 8 to 10 
pressure. It should, of course, have read 25,000 ft. of free 
air per minute. 


The Electrical Company, Ltd., of 122 and 124, Charing 
Cross-road, London, E.C., announce that their “ Striphte "' 
for temporary outdoor lighting, with porcelain holders, 5 in. 
apart, supported by flexible metal bands, will now be 
supplied complete with 2 c.p. 14 volt pear-shaped lamps, 
clear, frosted, or coloured at 1s. per point, including lamp, 
subject. Extra lamps are obtainable at 48s. per 100, and 
aubber washers at 6s. per-100. 
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THE ELECTRIC SUPPLY PUBLICITY 
COMMITTEE. 


Proceedings at the Annual Conference. 


The Electric Supply Publicity Committee held their first 
annual Conference at the Institute of Electrical Engineers, 
on Tuesday, May 30. Mr. H. B. Renwick, Chairman of 
the Committee, presided, and amongst others were present : 
Messrs. H. G. Alger, Richmond Company; F. Ayton, 
Ipswich; F. Bailey, The City Company; Evelyn Boys, 
the North Metropolitan Company; L. E. Buckell, New- 
castle-upon-Tyne; H. R. Burnett, Barrow-in-Furness ; 
S. J. Cluer, Chelsea Company ; Alex. C. Cramb, Croydon ; 
W. L. Dixon, Leatherhead ; R. S. Erskine, Kensington and 
Knightsbridge Company ; H. S. Fox, Shoreditch; G. Guil- 
bert, Heston and Isleworth; A. F. Harrison, City Com- 
pany; G. W. Holtzapffel, Hampstead; Col. Hopkins, 
St. Marylebone; F. C. McQuown, Coatbridge Company ; 
A. F. Mason, South Metropolitan Tramways and Lighting 
Company; E. Cunliffe Owen, Metropolitan Company ; 
H. B. Renwick, County of London Company; Percy 
Ryecroft, Heston and Isleworth; W. B. Roberts, 
Croydon; L. L. Robinson, Hackney; Dr. Mansfield 
Robinson, Shoreditch; Norman Staniland, Hornsey ; 
Geo. Scott, County of London Company; A. H. 
Shaw, Ilford; G. Sayer, Hampstead; A. H. Seabrook, 
St. Marylebone; J. E. Tapper, Beckenham; W. C. P. 
Tapper, Stepney; W. C. Ullmann, East Ham; W. A. 
Vignoles, Grimsby ; F. J. Walker, St. James and Pall Mall 
Company. 

The Chairman, in opening, referred to the object of the 
meeting, viz., to review the work of the past year, and to 
outline the programme for the ensuing year, and touched 
briefly on the facts connected with the formation of the 
committee, its aims and objects. He particularly empha- 
sized one notable fact connected with the starting of the 
committee, viz., that it was the first time that the officials 
of the municipal undertakings and the officials of the 
company undertakings had met together for the purpose 
of carrying on business in their mutual interest, and he 
hoped to see the principle of co-operation extended in other 
directions. 

He then dealt with the constitution of the committee, 
which, he pointed out, was a particularly representative 
one. The 17 members of the committee represented some 
of the most influential undertakings of the country, as will 
be noted from the following :—Representing the London 
Municipal Supply : St. Marvlebone, Croydon, Hampstead, 
Hammersmith, Hackney, Hornsey, Beckenham. Repre- 
senting the London companies: City of London Company, 
Charing Cross Company, Metropolitan Company, St. 
James and Pall Mall Company, Kensington and Knights- 
bridge Company, Notting Hill Company, County of London 
Company. Representing the provincial undertakings : 
Brighton, Ipswich, Newcastle-on-Tyne. 

The Chairman then ran through the leading features of 
the work of the Committee. Successive issues of publicity 
literature had been made at frequent intervals throughout 
the vear. These issues comprised posters, showcards, book- 
lets, pamphlets, circulars, folders, leaflets, mail-cards, 
postcards, and adhesive labels, covering practically the 
whole of the field of electric supply. Further, the issues 
had been arranged so as to be appropriate to the various 
seasons of the year, and the shape and size of the publica- 
tions had been carefully arranged, so as to fall in with the 
general office arrangements of supplv undertakings. The 
total sales during the vear numbered nearly one million 
and a half. The entire result was perfectly satisfactorv from 
every point of view, the Committee having applied literature 
throughout the whole of the United Kingdom in addition 
to the Colonies and abroad. Further, the Committee had 
also done signal service in connection with the newspapers, 
and the various erroneous reports which had been given 
currency to in the Press in regard to the causes of fires. 
Corrections had been arranged in the Press wherever 
necessary, and the interests of electric supply generally 
upheld. Newspaper advertising had also been done to a 
fair extent, and there was hope that in the forthcoming 
vear this would be carried on on a much larger and more 
comprehensive scale. , 
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He upheld the necessity of a strenuous and systematic 
publicity campaign as preparing the way for and supple- 
mentary to personal canvassing. The universal use of 
electricity for lighting, power, and the many various 
domestic uses, could only be attained by continuous appeal. 
The supply undertakings must regard themselves as 
vendors of a commodity in exactly the same wav as other 
tradesmen, and the methods of widespread advertising 
adopted by the latter are as indispensable to the one as 
to the other. The recent cheapening of electric. lighting 
presented an unprecedented opportunity for pushing the 
supply as regards lighting. But this was not all. There 
were, in addition, the numerous subsidiary uses of the 
supply for heating, for cooking, for ventilation, for all kinds 
of domestic purposes. 

The Chairman urged that this was especially a case for 
concerted action. That a wide popularity could only be 
attained through the cumulative effect of all undertakings 
combining to push simultaneously in one direction. The 
Chairman then invited suggestions from any of the members, 
chairmen or committeemen present. 

Mr. W. A. Vignoles, of Great Grimsby, spoke strongly in 
support of a systematic advertising campaign and of the 
considerable results which he had experienced in his own 
area. He also spoke very highly of the Committee's pro- 
ductions. He thought that the time had now come when 
electric cooking should be energetically pushed. 

Mr. H. R. Burnett, of Barrow-in- Furness, congratulated 
the Committee on the work they had done, and the actual 
results which had been forthcoming in so extraordinarily 
short a time, and said the whole of the industry was be- 
ginning to feel the benefit. He thought that the extension 
of the Committee to include an Information Bureau would 
be a good thing, and would be of very great use to every- 
body all over the world. 

Mr. A. H. Shaw, of Ilford, suggested that the Committee 
should in the coming year issue large-sized posters, as he 
thought there would be a very great opening for same. 

The Chairman, in reply, thanked the members for the 
various suggestions and criticisms, which he said should 
have the careful consideration of the Committee, and in 
reply to Mr. Shaw’s suggestion, he said that he hoped very 
soon to have some large-sized posters to put at their service. 

Mr. Cramb, speaking on behalf of municipalities, said 
how much they were indebted to the Companier for the 
large share of the work which thev had taken on their 
shoulders, particularly in this initial stage. He suggested 
that it would be verv useful to have some arrangement 
for the registration of canvassers to ensure being able to 
get hold of good men as representatives. 

Col. Hopkins, of St. Marylebone, proposed a vote of 
thanks to the Chairman, Vice-Chairman and Hon. Secre- 
tary, and spoke enthusiastically of the very great results 
which from his own experience had been obtainable through 
the advertising propaganda. He thought there was a good 
deal to be said for Mr. Burnett's suggestion as to an 
Information Bureau. He suggested that competitive prizes 
should be offered for designs for posters, etc. 

Dr. Mansfield Robinson seconded the resolution, and 
spoke very appreciatively of the work done by the Corn- 
mittee. He thought it was the immediate duty of all the 
municipalities who had not yet joined the Committee to 
do so at once. He said that in the whole of his 20 vears' 
municipal experience he had never seen in any department 
of municipal or public work such a record as that shown 
by this Committee. 

The Chairman thanked Col. Hopkins and Dr. Mansfield 
Robinson for the vote of thanks, and the various members 
who had supported the Committee by their presence. He 
also mentioned the considerable assistance which had been 
given to the Committee bv Mr. Cramb as Vice-Chairman 
and Mr. Walker as Hon. Secretary. 

Mr. Walker spoke of the pleasure which his association 
with the Committee had given him, and hoped that the 
spread of co-ordination between the municipalities and 
companies would be carried on into the forthcoming elec- 
trical exhibition, as this would considerably help to impress 
the public. Pi 

In closing the meeting, the Chairman urged the members 
present, particularly the local authorities, to give their 
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immediate and individual support to the Committee's 
special advertising scheme, so as to make that fund equal 
to the pressing needs of the case. 


New PUBLICITY CIRCULAR. 

The committee are making a further issue particularly 
suitable to the present season. The chief matter dealt with 
is electric fans, which undertakings are now interested in 
pushing. The poster dealing with this is of double royal 
size, 40 in. by 25 in., to a very attractive design. The 
picture certainly conveys an idea of health and breeziness, 
and shows a bluff sea captain face to face with an electric 
fan for the first time, with a look of surprise and wonder at 
this mechanical emulation of Atlantic breezes. 


There is a special 6 page folding booklet, neatly illustrated 
by drawings, showing the types of fans suited to the various 
purposes, together with very convincing letterpress and a 
specially drawn illustration on the cover touching on the 
additional charm given by an electric fan to afternoon tea. 

An ironing folder is also included in the issue. This and 
the foregoing fan folder are particularly suitable for sending 
out with the June quarter’s accounts and the receipts 
immediately afterwards. The folder is of a particularly 
attractive nature, having in the centre a charming three- 
colour illustration. 

For the tradesmen’s side of electric supply, there is also 
included an electric sign circular, which is vigorously 
worded and well illustrated. This circular may be sent round 
to all business houses, and ought to be particularly useful in 
pushing electric signs. 

The committee are also catering for the present very 
popular method of advertising by electric labels. The design 
for the poster we have already mentioned has been repro- 
duced in a miniature form, and is suitable for attaching to 
correspondence, meter cards, accounts, etc. 


KALGOORLIE ELECTRIC. 


Mr. R. Wallace, presiding at the meeting of the Kal- 
goorlie Electric Power and Lighting Corporation (Limited), 
said that the operations at the works in Kalgoorlie had 
proceeded in an excellent manner throughout the year. In 
spite of the fire at the Great Boulder Perseverance Mine, 
which had prevented that company, their biggest customer, 
from taking electricity, they had earned an increased 
revenue, largely due to the policy of putting down new 
plant and maintaining the old plant in an efficient condition. 
The prospects for the current year were extremely good. 
They were working at less cost than before, and the profits 
were growing. 


THE ELECTRICAL ENGINEER, JUNE 9g, 


IQII. 


SIMPLICITY IN MEASURES. 
Plea for a Rational and Consistent System. 


By Canr HERING. 
Continued from page 619. 


The same that was said about energy applies to power 
also, that is, to the time rate of energy. As a physical 
quantity, any flow or transmission of heat or of energy of 
any other kind, be it by conduction, convection or radiation, 
is power, because it 1s a time rate of energy, and hence is 
correctly measurable in ergs per second, which is merely a 
decimal sub-division of the watt (10 million ergs per second) 
or the kilowatt. Many of the calculations for electrical 
furnaces are reduced to ideal simplicity by representing all 
heat flows or streams or currents of heat, such as the heat 
leakage through the walls, the electrodes, or directly by 
radiation, in watts instead of calories per second (or worse 
yet, British thermal units per second). Such flows then 
become directly comparable with the input of power which 
is always represented in watts. The complete abolition of 
the calorie and the thermal unit, in electrical furnace 
calculations, would be a simple matter ; it is a good illus- 
tration of what could be done to-day very easily toward 
this very desirable simplification. In this connection 
attention may be called to an error not infrequently made 
by some writers who have used the “ calorie per second ” 
as the unit of heat flow and called it the c.g.s. unit. A heat 
flow is physically the same as power, and the c.g.s. unit of 
power is the erg per second and not the calorie per second. 
This is another instance of departing from, instead of 
leading to, the ideally simplest system. 

Light radiation or luminous flux is physically also exactly 
the same kind of a quantity as mechanical power, and with 
properly chosen units could also be measured in absolute 
power units, ergs per second or watts. Now such radiations 
are measured in lumens or spherical candles, but if this unit 
of light flux had originally been made a watt or some 
decimal of it, all such calculations concerning luminous 
power would have been reduced to the ideal of simplicity 
of unit relations. 

Electric power is always expressed in watts, and hence 
calculations concerning it have already been reduced to 
ideal simplicity. The same is true of magnetic power, such 
as is transmitted from the primary to the secondary of a 
transformer. Mechanical power is still expressed in horse- 
powers, but a change to kilowatts has already begun when 
such power is to be converted into electric power. Lastly, 
chemical power, that is, the rate at which chemical energy 
is set. free or consumed, as for instance in combustion, 
explosion, chemical changes in furnaces, or if purely 
physical as in refrigeration, could quite as well be to-day 
expressed in watts instead of calories per second, thereby 
bringing all these calculations into the group of simple unit 
relation units. 

Besides these cases of energy and power units, there are 
numerous others in which we are now using two or more 
units when one would suffice, thereby not only complicating 
calculations but actually often giving the impression to the 
student that the quantities are different physically when as 
a matter of fact they are exactly the same.  Striking 
examples of this are found in the photometric units. When 
light issues from a surface, for instance, it is exactly the 
same physical quantity, namely, light flux, whether it 
issues by reflection, as from a white wall, or by trans- 
mission, as through ground glass, or by generation, as from 
the surface of a source ; furthermore, it 1s exactly the same 
physical quantity, before it reaches a reflecting surface as 
it is after reflection. Yet notwithstanding this absolute 
physical identity, it was proposed and recommended, even 
quite recently, to measure the density of this same flux by 
three different units, defined by different derivational 
formulas. This, in the opinion of the writer, is a decided 
retrograde step and one which could be and should be 
changed before it has become so generally adopted as to 
become difficult to eradicate. It is presumably not disputed 
that in al! four of the above-mentioned cases of light from 
a surface, the radiant energy is light flux. Then why should 
its density or intensity be named and measured by such 
entirely different names and units as “illumination,” 
measured in metre candles when it impinges on the surface ; 
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‘“ radiation," measured in lumens per square metres after 
it is reflected by the surface; “ brightness," measured in 
candles per square centimetre when it originates at the 
surface ; and by several of these indiscriminately (appa- 
rently left to one's taste) when it originates behind this 
surface ? 


One of these units, namely brightness, measured in 
candles per sq. cm., is even worse than an unnecessary 
complication, as it is physically or mathematically a hybrid 
or inconsistency. Candle-power is distinctively a point 
conception, and a true point cannot have any dimensions ; 
hence to speak of candles per area is giving a point dimen- 
sion, which is a mathematical absurdity. Brightness when 
so defined will be found to be a quantity which is incom- 
mensurate with all the others, hence is not interconvertible 
with the others. Moreover, candle-power is itself a flux 
density, hence “ candles per square centimetre " represents 
a density of a density, which is a physical absurdity. When 
correctly analysed it will be found that this physical 
quantity, brightness, is in fact a true flux density and 
nothing more, and is therefore measurable in exactly the 
same units as illumination, or as radiation from a surface. 
It is admitted that for convenience in calculations, luminous 
flux density may be expressed and measured in terms of two 
different units. The point emphasised here is that a number 
of ostensibly different physical quantities are in fact 
identical and it would simplify matters so to recognise them. 
The ideal unit for all of these flux densities and the one 
giving unit relations with others, would be the erg per second 
per square centimetre, or watt per square centimetre, in 
terms of which the density or intensity of all transmissions 
of energy are measurable, whether by a belt, a current- 
carrying wire, magnetic flux in a transformer, heat or light 
flow in a body or by radiation from it, electromagnetic 
waves in wireless telegraphy, etc. 


In connection with the flow of heat, no units for measuring 
thermal resistance and conductance have as yet been 
gen?rally adopted, and it is therefore still within our power 
to establish rational ones which have unit relations, at least 
with the electrical quantities. A thermal resistance can be 
shown to be physically equal to degrees of temperature 
divided by watts, and a thermal conductance to watts 
divided by degrees. lt has been proposed to call the unit 
based on the former a thermal ohm, and on the latter a 
thermal, “ mho" on account of their analogy to the elec- 
trical quantities. With those units, calculations of heat 
flows are reduced to the simplest possible, that is, to unit 
relations, at least when the energy is expressed in electrical 
units as it is in all electrical furnaces. 


In still another instance entirely wrong units have been 
used to measure quantities, and it resulted in leading to 
entirely erroneous conclusions. It was required to express 
and measure those physical properties of a material which 
determined its suitability for use as electrodes of electric 
furnaces. Formerly it was thought that a material was 
better for this purpose in proportion as its thermal con- 
ductivity was lower; also in proportion as its electrical 
resistivity was lower; therefore measuring that quality in 
terms of those units. But it has recently been shown that 
this was not correct, and that it leads to entirely erroneous 
conclusions. It was shown that the correct units are two 
entirely different ones. The correct one for measuring that 
physical qualitv of an electrode material which determines 
the loss of energy in it (when operating under the ideal 
conditions) is proportional to the square root of the ratio 
of the thermal to the electrical conductivity ; while the 
correct unit for measuring that quality which determines 
its size ìs proportional to the square root of the reciprocal 
of the product of the two conductivities. Hence neither 
conductivity alone is any criterion, it is the square root of 
their quotient and of their product which governs the 
results. This is cited here merely to show the grave errors 
which can arise when in the more complicated cases 
sufficient care is not taken in the proper selection of the 
correct units. 


We understand that Mr. F. B. Spear has resigned his 
position as sales manager to the E. M. F., Ltd., and has 
Joined the staff of the Armorduct Manufacturing Company, 
Ltd. 
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JUNE 09, 
THE COLLIERY EXHIBITION. 


In addition to the exhibits at the Colliery and General 
Mining Exhibition at Manchester, referred to in our 
illustrated articles on May 26 and June 2, it should be 
mentioned that Messrs. Ackroyd, Best, Ltd., of Morley, 
near Leeds, showed a number of their specialities. Among 
these were several sizes and forms of electric safety lamps, 
suitable for either colliers! or officials’ use, and fitted with 
Hailwood's patent magnetic lock and lens so as to give 
good roof light, also with water protector to prevent 
the flame from communicating from a burst bulb with 
the gases of a mine if the outside glass is improperly 
fastened. They also showed safety underground relighting 
machines for oil lamps. In these, the lamp must be enclosed 
in a flame proof fool-proof chamber before the current 
can be switched through the lamp. Special care has been 
taken to see that in this machine all the joints are such 
that they cannot be left improperly fastened and cannot 
get out of order. A complete lamp cabin equipment of the 
most modern style was shown fixed in position exactly as it 
would be in an actual cabin, so as to give the best result 
for quick and proper cleaning. This comprised all steel and 
iron cleaning benches, having magnetic unlocking machines 
fixed in position, together with cleaning machinery, oil- 
filing machine trucks for carrving lamps from cleaning 
tables to the stands, lampstands, accumulator charging 
machine and Hailwood's patent check cabinet. This is an 
interesting arrangement whereby a very large quantity of 
checks are stored in à minimum of space. The checks are 
laid on tin shelves having an enamelled iron number strip 
along the fronts. This strip, instead of being fast, is hinged, 
and therefore allows the shelves to be placed very close 
together, as the finger, on being inserted to abstract a check, 
easily pushes back the hinged label plate. With this arrange- 
ment five checks may be stored in the space formerly 
taken to hold two checks. Another exhibit, in the shape 
of Hailwood's rapid lamp-testing machine, proved of 
special interest to those who wish to make absolutely 
certain that their lamps are right before being sent down the 
pit. This machine tests two lamps simultaneously in a few 
seconds, and, in fact, quite 600 lamps per hour, subjecting 
each to a test of compressed explosive gas mixture by the 
operation of carrying the lamp into the explosive mixture, 
compressing the mixture, mixing up tlie gas and firing off the 
the lamp in the mixture and then exhausting the gas 
chamber of gas ready for the next charge, all being carried 
out automatically and following the mere pulling of one 
handle. It is power-driven and is made suitable for 
ordinary coal gas or acetylene, and it is constructed 
throughout of iron or steel. 

At the same exhibition, the Lancashire Dynamo & 
Motor Company showed a 75 b.h.p. 430 r.p.m. driving air 
compressor, a 3} b.h.p. 580 r.p.m. driving small centrifugal 
pump, anda 6 b.h.p. 900 r.p.m. driving air compressor through 
power plant gear. 


IOII. 


THE PICTURE THEATRE. l 

We have received from the Westinghouse Companies 
Publishing Department a copy of their special publication 
No. 7974/1, entitled “ The Cinematograph Theatre," which 
gives in admirably concise form full details of all the 
electrical gear required in the establishment of a thoroughly 
complete and up-to-date Picture Palace. The booklet is full 
of exceedingly valuable information for all interested in this 
form of public entertainment, and should prove especially 
useful to all who contemplate embarking on this remunera- 
tive form of enterprise. It indicates the immense saving 
which can be effected by the use of proper plant, shows how 
the annoyance of flicker can be entirely eliminated, and gives 
a mass of other information of equal importance, including 
the full set of regulations governing the use of electricity in 
cinematograph theatres, etc. 

—————— 


Messrs. Wright & Wood, Ltd., of Century Works, Halifax, 
send us copies of their new price lists for continuous current 
motors and dynamos and for two and three-phase induction 
motors, from which we notice that in many cases, owing 
partly to improvements in design and partly to the large 
quantities manufactured, it has been fourd possible to 
effect substantial reductions in, price, 
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and their Solution. É 


QUESTIONS AND ANSWERS BY PRACTICAL | to about one half its previous value. This is because the 
MEN. temperature increase of the resistance of the coils would be 
RULES swamped by the outside resistance. The use of iron wire 


Under the above heading we insert questions of a practical resistances, as are used in the Nernst lamps, in this con- 
character relating to power stations, electrical railways, and | nection is a tempting proposition. The excitation losses are, 
tramways, mining installations, electric power in workshops, of course, doubled py this procedure. 
electro-metallurgical plant, and electrical engineering work The drop in speed from half load to full load would be 
generally. se | about 3%, say. The use of the compound winding to assist 

QUESTIONS.—For each suitable question we offer one shilling. the feld dl Iudes- tl ibltv-otqunit d tl 
Questions of a practical character stand a better chance of ecu ee ey, a Peed) AS CDD 
acceptance than those of a theoretical nature. Questions may | strengthening of the field increases still further the drop in 
be sent in at any time. ` i speed due to other causes. If the compound winding is to 

ANSWERS.—A fee of 10s. will be paid for the best answer, | be used at all, it must be used differentiallv, so that th- 
and 5s. for the next best, but in the case of two replies adjudged ' field is weakened as the load comes on. This differenti:l 
to be of equal merit, these two sums may be added together arrangement is dangerous, in so far as the series winding 
bM aie MM Pin the office within seven days | tends to wipe out the main field in cases of heavy overload, 
BP Sener eee nny pa er ae whether at starting or otherwise. It is very rarely used, 
indeed. The exact amount of compounding must be deter- 
mined while the machine is on load, and can be adjusted 
by shunting the compound winding by a variable resistance, 

va is 1 p 8 DY 
or ‘‘ diverter. 


Technical Problems 


QUESTIONS. 


| 
| 
| 
Question No. 1253.—A (steam driven) three-phase delta 
alternator 100 b.h.p. 250 volts 40 cycles is overloaded 
100% at certain times of the day for periods of about 
half an hour. There are four three-core paper insulated 
distributing feeders; two are 19/14s which have a 
constant load of 30 h.p. each, the other two are 19/12s, 
which have a constant load of 20 h.p. each plus the 
overload mentioned, viz., 50 h.p. each. The whole 
plant is a motor load. It is proposed to use the Corpora- 
tion current on the two feeders 19/12s and also on 
the whole plant at week-ends and breakdowns. The 
plant is at work very often six months without a 
stop, unless there is a breakdown: then we use the 
small steam engines which are fixed near every motor. zx 
It is very essential that the plant be kept working. ' 
What is the best arrangement, showing instruments 
and wiring of switchboards, etc. The Corporation 


three-phase mains is 6,000 volts, with a frequency of 
50 ?—' V. I. R.” ES ct Londense” 


———À 


À better way of compounding is, if the commutation will 
allow of it, to shift the brushes one or two segments back- 
wards (contrary to the direction of rotation). This has the 
effect of introducing into the magnetic circuit a zone of 
armature conductors which act as a demagnetising winding 
in the same way as the differential compound winding. It is 
as well to add that if the machine be fitted with interpoles 
this method must be treated with great respect. 


Co tvol Magnet 


Ini 
A 


ANSWERS. pes 
Constant Speed Motor. 


Question No. 1252.—In the case of a 120 kw. 230 volt 6-pole nee Moloy 
compound wound c. c. generator, is there any appara- Reoslal 
tus which could be used to keep the speed constant, 
all through the day, in spite of a load varying from == To Molo hiela 
half to full, also in spite of the heating up of the 
windings, whether the machine be connected up as Sul 
a shunt motor only, or à compound with the latter "ud y 
assisting the shunt, the latter preferable ?— 
“ SPARKLE.” 


To Generales Amalie 


Shovld these methods prove of no avail, a modification 

Answer to Question 1252 (awarded 10s.).—The fact that | of the Tirrill voltage regulator has been used to accomplish 
the continuous current shunt motor has a characteristic, | the desired result. The motor should drive by belt, or direct, 
which has, not inaptlv, been called the “ inherent speed | a small (i, to 4 h.p.) generator of about 100 volts. The 
regulation," is one which has until recently escaped engi- | generator should be liberally designed, according to the 
neers, who were inclined to the belief that the c.c. shunt | ideas expressed above, or it may be of the permanent 
motor, if supplied with constant potential, was a constant | magnet type. This little generator supplies power to a 
speed machine. The need for very constant speed for such | solenoid A, which moves a light contact piece against the 
operations as weaving and printing, has, however, disclosed | action of a spring. When the speed rises, the volts of the 
this characteristic, and its amelioration has involved much | little machine will rise, and the solenoid will pull its contact 
pains and ingenuity. over. This causes the polarised relay B to operate, which 

Much can be done without the aid of automatic appara- | short circuits a resistance in the field circuit of the main 
tus, especially when the means and the time for accurate | motor. This causes the speed to fall. This arrangement is 
experunenting are available. as quick as thought in its regulation, and operates con- 

The rise in speed due to the heating of the field coils | tinuously. When the speed has fallen to its correct amount 
varies considerably with the design of the field frame and | the relay lets go. When the windings of the main motor are 
of the windings, If the windings are liberally designed, the | cold the relay will keep the short circuit open almost all the 
rise in resistance will be small, and if the cores, etc., are well | time, and when the windings are hot, it will keep the short 
saturated, so that they are working well over the knee of | circuit closed almost all the tiine. At intermediate periods 
the magnetisation move, the change in flux due to this rise | the resistance is thrown in and out for sufficient periods to 
in resistance will be small. If the excitation be pushed up | keep the speed, or, more accurately, the voltage of the 
to the full load value, the rise in speed due to this cause | tachometer generator, constant. The regulation of the 
might be about 7%. If the field coils be divided into two | machine in question would need the control of a resistance 
parts and the parts put in parallel, and then supplied through | of from 12 to 15% of the resistance of the field windings. — 
a bank of lamps, the effect of the heating would be reduced | “J. F. F." 
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The Internal Resistance of an Accumulator. 


We give herewith a further reply to Question No. 1251, 
which arrived too late for last week's issve. 


Further reply to Question 1251 (awarded 5s.).— There are 
many methods of determining the internal resistance of an 
accumulator, a few of tlie best, for practical purposes, being 
as follows :— 

1. Connect a high resistance galvanometer or voltmeter 
across the cell terminals and discharge the latter through a 
variable resistance of known value. Adjust this resistance 
till, on opening the discharge circuit, the terminal p.d. of 
the cell is doubled. The adjustable resistance 1s then equal 
to the internal resistance of the accumulator. Here, as in 
all the following methods, the voltmeter must have a high 
internal resistance and its “ law " must be known if the 
instrument is not calibrated directly in volts. The ammeter 
resistance should be quite low—preferably negligible in 
comparison with the cell resistance—and the leads and 
switch contacts, ete., must have negligible resistance. 

2. Discharge the cell through an ammeter (or galvano- 
meter of known law), and known resistances of 7), r» ohms 
in turn. If the currents flowing in the two cases are c1, ca 
and the ammeter resistance is q ohms, the internal resistance 
of the cell is given by b where :— 

E E C» b+g+r 
=. - --—and e» = - hence ~ = mA 
b+g+nr b+g +r: € b+g+r: 
For accuracy, c» should be about twice c1; and g,rj and res 
should be coniparable with b. 

3. Connect a high resistance voltmeter across the cell 
terminals and discharge through a resistance and low 
resistance ammeter in series. Place a key in each branch 
circuit (see Fig. 3) and adjust r so that v, 18 roughly halved 
(v2), on closing the ammeter circuit. The current flowing in 
the latter case being c amps., b is clearly given by 

but Ss 
c 
This method is a more workable variation of method (1). 

There are numerous more complicated methods of finding 
the internal resistance of cells—including the use of various 
“ bridge ” circuits—but the above simple methods give 
sufticiently accurately results for all practical purposes. 


© ® 


€i 


It is not very clear what “ E. E." means by the second 
part of his query. It is, of course, possible to deduce the 
internal resistance of a battery from a knowledge of the 
circuit conditions on charge and discharge, but such a 
determination is less simple than the above special testa, 
and it is not possible to directly co-relate b and v; t» (the 
terminal p.d.'s on discharge and charge). 

Referring to Fig. 4, under discharge conditions. 


c = j y gttpproximately) ——— Mem (3) 


assuming the resistance of the ammeter and leads, etc., to 

be negligible ; if the voltmeter resistance be very high, the 

equivalent resistance z is nearly equal to R. Thence, 

knowing ci, vı and zb at once follows (see method 2 above). 
Again, on charge :— 


9 — E 
"Im ERES (4) 


(if ra is negligible; r very high and E = back E.M.F. of 
cell). By observing ce and v» and measuring the open circuit 
p.d. of the cell by a very high resistance voltmeter (p.d. then 
equals E very nearly), b again follows, but it is impossible 
to relate equations (3) and (4) in any useful manner. 
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The discharge and charge p.d.'s depend essentially upon 
the state of charge of the cells and upon the currents 
flowing, but even if cj be made equal to cz (an adjustment 
which would require the presence of some current indicating 
Instrument which might therefore as well be a calibrated 
ammeter), no great simplification of (3) and (4) results. In 
such a case, 

t1 to —— 


b+4z b 
whence :— 
E z( to — E) 


Doe t; — t E 
or, if r is very high, R may be substituted for z in the last 
equation. This method offers no advantages (but, rather, 
serious disadvantages), as compared with methods (1) - (3) 
above. 

Regarding the use of cadmium rods in cell testing, there 
is no particular ezplanation to be offered concerning their 
undoubted utility in this connection. It is merely an 
experimental fact that if a cadmium electrode is suspended 
in the electrolyte and the p.d. between this and the main 
negative terminal of the cell be observed :— 

The cell is fully charged when p.d. = 0-10 volt (the 
cadmium being positive to the negative pole) and the ceil is 
fully discharged when the p.d. in question = 0-27. volt 
(irrespective of whether the p.d. between the main cell 
terminals is or is not greater than 1-75 volts in the latter 
case). Actually cells should be charged some time before 
this limit is reached and cadmium reds, though very useful 
in some cases, are hardly necessary to the management of a 
large accumulator plant.—‘ S." 


| 
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-— (under the above assumptions) 


Alternating Current 
Calculations. 


Section III.—Inductive Circuits. 


(Continued from page 611). 


ExawMPLE I.— Determine the current which traverses an 
inductive circuit of 10 ohms resistance and 0-03 henry in- 
ductance when an alternating E.M.F. of 200 volts at a fre- 
quency of 49 periods per second ts applied to the circuit. Also 
determine the im pedance-factor and the power-factor of the 
circuit, and the ratio ex.sting between the reactance- E.M.F. 
and the power-E..M.F. 
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The reactance z = 27r/L 22 x I» x 49 x 0:03 


= 9-24 ohms 

the impedance Z = V R? 4-2? = y/lu?49-24? 
= 13-6 ohms 

E 200 

Z 13-6 

= 14-7 amperes 


.°. the current I 


From first principles and the geometry of Fig. 1 we have 


Z = vR pe I 


2 


GREC Te e 


=z x IR 2 IRA I1 4 tan? 6 


where 
w = 2-f,and z = yı Tr "n + tan* 6 


is a constant for the circuit greater than unity, and whose 
value is given bv the ratio of the impedance of a circuit to 
its resistance, t.e., Z = 2R, for which reason z is termed the 
im pedance-factor of the circuit. The impedance-factor ex- 
presses numerically the value with which the pressure 
required to give a continuous current of © amperes m a 
circuit must be multiplied in, order that an alternating 
current of the saine/magnitude may- traverse the circuit. 
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oe wud 9.24? M es 
The impedance-factor, z = V, XB 1 + ( 3 UR k aa 
l ee and eL, = x x 32 = 24 ohms 
But IR is the measure of the power-E.M.F. E, of the 8 
circuit (7.e., E, = 14-7 x 10 = 147 volts) and In the ne case T 
: E 200 2i c 
ddl i z  136- EELSOIMS 4*R, = 480 and Re = si = 30 ohms 
The power-factor of the circuit is given by the value of x 
the ratio of the power-E.M.F., E,, to the impressed E.M.F. cos 0; = 200 ^ 0-6 
.'. power-factor = E -35 | = ke 
1 1 V R22 + w? Le? 
= 0:735 = ae _ Ro? + oL? i 100 
b E, , R Re 36 
ut 4 = cos SS CA. 
E VR? + 2? amd oL» E um 
..cos8  — 0-735 Re 36 3 
and @ = 420 41'32" (angle of lag). 


The reactance-E.M.F. is given by the product of the 
reactance into the current, therefore 
E, = Iz = 2r/LI 
= 9:24 x 14:7 = 135-828 volts. 


Fic. 1. 


From Fig. 1, we also have 
EP = BF + EK 
S.E, =/E— E) = 4/200 — 147 
= 135-61 volts. 
E, _ 135-61 


And the ratio E, sonum 7 tan 0 
'. tan 0 = 0:9226 
= tan 42° 41'32" 


= tangent of angle of lag. 

ExAMPLE II.—W hat alternating current pressure is required 

to send a current of 12-5 amperes through an inductive circuit 
of power-factor 0-8, af the resistance 1s 8-5 ohms ? 


Since E -zIR = IR 
cos 6 
12:5 x 8.5 


the impressed pressure E. — 08 


= 132-8 volts 

ExaAMrPLE III.—7'wo conductors are placed in parallel 
across 200 volt alternating current mains. One is found to take 
5 amperes and absorb S00 watts ; the other takes 4 amperes 
and absorbs 480 watts. If these conductors are connected in 
series across the same mains determine the current taken and 
the power absorbed. Also determine the pressure across each 
coil. 


IR 
Since E =z IR =— 
. cos 6 
the power-factor cos 0 = = d 
]n the case of the first conductor, 
LR, = 800 
, 
.'.9?R; = 800and R; = = = 32 ohms 
D. x 32 
ee . 0 = a = s 
TID 209 ^ 99 
HR 
VR? + oL? 
R? + l? " 100 
R;? | 604 
uL? 36 
and 1 + n 1 t 


oL, = =x 30 = 40 ohms 


When the two coils are connected in series across the same 
mains, as shown in Fig. 2, the impressed pressure of 200 
volts will be distributed between the coils in the proportion 
of their impedances Z, and Zp, consequently E, = IZ, and 
E» = IZ», but E, and Eg will not be in phase with each 
other since their power-factors are not the same ; and the 
impressed E.M.F. will be the vectorial sum of the com- 
ponent voltages E, and Es. 

Let I be the current taken when the conductors are con- 
nected in series across the 200 volt mains, and let OBA and 
ADC be the vectorial diagrams for the two conductors 
respectively. These have been constructed to scale in 


C 


wLel 


-—---wwwwed 


O B F 
Fia, (2. 


Fig. 2, so that OB represents IR;, BA represents oL,I, 
consequently OA represents E; in magnitude and phase. 
Similarly, AD and DC represent to the same scale IR and 
oLol respectively, giving AC as the vector Ej in magnitude 
and phase. The resultant of OA and AC is OC which repre- 
sents the impressed E.M.F., E, in magnitude and phase. 
Now by producing OB and CD until thev meet at the point 
F, as shown by the dotted lines, the right-angled triangle 
OFC is formed, giving the relationship 
OC? = (OB + AD)? + (BA + DC)? 

and by substitution we have 

E? = (IR: + IRo)? + (oLilI + wll)? 

= I? {(Ri + Re)? + (zi + 22)?} 
and I E 
y (B + ns (zi + 23) 


2 


o/ (32 + 30)? + (24 + 40)? 
= 2:244 amperes. 
The power dissipated is given by 
P = P (Ri + Rg) 
= (2-244)? x 62 
= 312-3 watts. 
For the component voltages we have 
E; = I yR: + oL 2 
= 2.244 x 4/322 + 242 
= 2:244 x 40 = 89-76 volts 
= IVRE F ole 
= 2:244 x 4/30? F 402 
= 2:244 x 50 = 112-2 volts 
(To be continued). 


and Es 
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The Electrical Engineer. 


LONDON, June 9th, 1911. 


TWO AMAZING DISCOVERIES. 


Among the pioneers of electrical development the name 
of Nikola Tesla deservedly holds high place. To him we 
owe the rotating magnetic field, and to his researches 
twenty years ago upon high-frequency and high potential 
currents i8 due in a very material degree the great advances 
which have marked the past few years. Dr. Tesla was barely 
thirty when his discoveries first began to attract attention, 
and many readers of the ELECTRICAL ENGINEER will re- 
member the storm of incredulity which first greeted the 
description of his work in regard to the wireless trans- 
mission of energy. His claims were attacked and his 
patents challenged, and he himself was denounced as a 
pretender and a charlatan. To-day he is only fifty-four, 
but he has lived long enough to witness the confirmation 
of all his earlier work by scientists of international repute 
and to see the application of his ideas in a thousand prac- 
tical forms. It seems but a little while ago that an electrical 
journal in this country, after describing how Dr. Tesla 
“ was said to have passed a current of sixty thousand volts 
through his body and ignited isolated incandescent lamps 
by merely stretching his fingers towards them," clinched 
a weighty article proving the feat to be impossible with 
the declaration that Tesla was a “ Servian Showman”! 
Even this staggering blow, however, failed to crush the 
young scientist; and in time, the journal which had 
traduced him began, in common with the rest of the 
world, to do justice to him, and to admit that he was right, 
and that his only trouble was that he was ahead of the 
time in which he lived. 
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These early researches of his with regard to the wireless 
transmission of energy have never ceased to occupy his 
thought. Last month he was the guest of honour at a 
meeting in New York of the National Electric Light 
Association, and he then foreshadowed two epoch-making 
discoveries—one in relation to the transmission of energy 
and of speech to illimitable distances, and the second in 
relation to a new prime mover which will revolutionize 
all existing ideas. In regard to the first question he said 
that the problem which had presented itself to him was 
this: if we can transmit energy through a closed circuit, 
we should also be able to transmit it through a single wire, 
return being effected through the medium. He showed 
in slides experiments made eleven years ago in which 
incandescent lamps were lighted in this method, and others 
showing lamps lighted by wireless energy. The lamp, he 
declared, could have been lighted if it had been placed, 
at the antipodes. Dwelling on his wireless system in detail, 
he said that it comprised five distinct inventions. The 
first of these was his transformer. To convey an idea of 
the wonderful effects which can be produced with that 
instrument a slide was produced illustrating an experiment 
performed very frequently in the years of 1892-96. Behind 
a screen was placed the primary of such a transformer 
and before the screen a bulb of about fourteen inches in 
diameter and containing a drop of mercury. The experi- 
menter holds the bulb in the air and the induction from 
the primary is so strong that it evaporates the mercury 
and produces an extremly powerful light. He next described 
his ** magnifying transmitter," and showed several striking 
experiments on the screen. One slide showed the trans- 
mitter used by him in Colorado on an immensely large scale. 
Streamers were visible extending from the centre of the 
coil and measuring fully forty feet, their width being 
sixty-five feet. “I will not bother you with theories," 
he said, “ but I can assure you that as long as the world 
exists, if all men were Faradays, they could never invent 
a scheme which would permit as accurate a transmission 
of messages or quantities of energy to a distance through 
a wire as has been found practicable without wire by this 
method ; for in a wire transmission the secrecy is only the 
result of isolation in space, while in the wireless we get 
the benefit of combinations which are not practicable in 
a transmission through artificial channels. All the state- 
ments you read in the newspapers that wireless messages 
are interfered with are because the workers in that field 
are labouring under delusions; they are transmitting 
messages by Hertz waves, and in this way no secrecy is 
possible." 

Dr. Tesla then went on to refer to a feature of his dis- 
covery which will undoubtedly create a sensation, and 
twenty years ago, before he had “ made good," would have 
subjected him to a storm of hostile criticism. Through 
ages past, he said, man had always been attempting to 
project energy into space, but all his efforts had been 
rendered futile by that inexorable law of nature which says 
that every effect diminishes with the distance— generally 
as the square of the distance—but sometimes more rapidly. 
But to the scientist these laws which we have got into the 
habit of calling inexorable exist only to be conquered. It 
is the triumph of electricity—little as we still know as to 
its essence—to have converted the impossible into the 
matter of everyday fact; and Dr. Tesla has found this 
particular law amenable to modern research. “ The dis- 
covery I have made," he declared, “‘ upsets all that has 
gone before, because I have found a means of projecting 
energy into space from any point of the globe to any 
other, from end to end of the earth, if necessary, not only 
absolutely without loss, but in such a way that it can be 
increased with increasing distance." What this means in 
effect is that the earth, as a whole, has a certain period 
of vibration, and that by impressing upon it electrical 
vibrations of the same period, it can be thrown into oscilla- 
tions from which definite effects can with absolute certainty 
be predicated. 

Dr. Tesla went on to speak of his second discovery. 
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What the world needs most—this was the conclusion which 
set his energies at work in this direction—is an efficient 
prime mover, a converter of heat into mechanical energy. 
After long thought and experiment he arrived at this 
argument : if a number of plates are moved through a fluid 
medium, the medium vill be dragged along with the plates, 
and a certain frictional loss will be incurred. On this 
basis he invented an entirely new form of turbine. Inside 
the casing are arranged on a shaft a number of discs with 
openings and spokes and there are orifices of entrance on 
the sides to produce a perfect balance, and the usual 
arrangement of outlets. This system of discs being rotated, 
the water or air is sucked into the channel, is taken hold 
of and moves in a logarithmic spiral with very nearly the 
velocity of the system. He gave a demonstration of this 
idea by means of a model. He showed a casing with two 
entrances, with discs arranged on the shaft and outlets in 
the centre for the escape. The power is applied to one of 
the openings and the fluid moves with decreasing velocity 
towards the centre until its energy is exhausted and is 
transferred to the shaft. Dr. Tesla claims that by this 
means he is able to take out the entire energy of steam in 
a single stage. In the best existing turbine the limit of 
efficiency is sixty-five per cent. Dr. Tesla believes that he 
can get ninety-nine per cent. of the total energy of the 
steam on the shaft in his new turbine, and he claims, too, 
that these machines will develop ten horse-power for every 
pound of weight. There are no ducts or nozzles or any other 
complications to cause trouble; and the turbines are 
perfectly reversible, working with the same efficiency both 
ways, and have a torque incomparably greater than any 
other turbine yet built. 

At the present moment we have, of course, to take Dr. 
Tesla's word in respect of each of these astonishing develop- 
ments. The claims made are astounding in their magnitude, 
colossal in their importance. But Tesla has proved himself 
before, and we have every confidence that he will do so 
again. So far as science is concerned, there is nothing 
impossible in these claims. The Tesla turbine is as much 
the logical development of the existing machine as the 
existing Parsons' turbine is the logical development of the 
water-wheel; while as to the transmission of energy there 
are many signs that we are at the present moment only 
on the fringe of those possibilities of which the past ten 
years have given us promise. 


DIARY. 


Fripay, JUNE 9. 
Roya. InstituTion.—Albemarle-street. ** Applications 
of Physical Chemistry to the Doctrine of Immunity,” 
Professor Svante Arrhenius, 8 p.m. 


TUESDAY, JUNE 13. 


MANCHESTER GEOLOGICAL AND MINING SOCIETY.— 
“ Luminous Electric Mine Shaft Signalling,” paper by Mr. 
J. C. Eadie, illustrated by a working model, 4 p.m. 

FARADAY Society.—At the Institution of Electrical 
Engineers, “ Allotropic Forms of Metals," paper by Pro- 
fessor Ernst Cohen, of Utrecht ; Chairman, Prof. T. W. 
Richards, of Harvard College, 8 p.m. 


Lnd 


TUESDAY, JUNE 27. 

INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION.— 

Sixtieth Annual Convention at Brighton, continuing till 
June 30. 


LoxpoN ELECTRICAL ENGINEERS.—Orders for the week 
ending June 17, 1911 :—Officer commanding, Colonel H. M. 
Leaf. Monday, June 12, “A” Co. Technical Drill, 7 to 
9 p.m. Tuesday, June 13, * B” Co., Technical Drill, 7 to 
9 p.m. Wednesday, June 14, Gymnastic Classes, 7 to. 10 
p-m. Thursday, June loth, “C” Co., Technical Drill, 7 
to 10 p.m. ;. Recruits’ Drill, 7 to 8 p.m. Friday, June 16, 
* D" Co., Technical Drill, 7 to 10 p.m. ; Reeruts’ Drill, 
7 to 8 p.m. Saturday, June 17, no parades.—(Signed) 


J. H. S. Phillips, Major, London Electrical Engineers. 
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Electrical Progress at Home and Abroad. 


SCOTTISH NOTES. 


The Trial Trip of the Electric Arc— Possibilities of 
Marine Electrical Propulsion. 


It will hardlv be necessary to point out to readers of the 
ELECTRICAL ENGINEER who have followed the articles on 
the electrical propulsion of ships contributed to its pages by 
Mr. W. P. Durtnall, Mr. Sydney Walker, and others that the 
successful trial trip of the “ Electric Arc " means a very 
great deal more than the application of a new form of 
propulsion to a l7-ton yacht. It means that ‘what was 
formerly theory is now a fact, and that all the hypotheses 
upon which Mr. Durtnall based his convictions have been 
fully established in actual practice. The “ Electric Arc ” is 
only a matter of 50 ft. between perpendiculars with a beam 
of 12 ft. and a moulded depth of less than 74 ft. ; but she 
has established firmly the success of the principle adopted 
by her designers and has triumphantly vindicated the theory 
which. brought her into being. Every movement of the 
vessel during her trial on the Gareloch was directly controlled 
from the bridge, the ordinary Chadburn telegraph instru- 
ment being so connected as to operate the main switch ; and 
each change was practically effected instantaneously. The 
result of the trial left no doubt that what has been accom- 
plished with the “ Electric Arc" can be achieved with 
equal success in a vessel a hundred or five hundred times 
her tonnage. 

As originally installed the alternating current dynamo, 
with its exciter, was driven by a 45 b.h.p. Crossley gas 
engine with producer and scrubbers, but for this, at the 
trial, there was substituted a Wolseley petrol engine of 
similar b.h.p. The gas engine is coupled direct to the 
dynamo, and the continuous current exciter is mounted on 
the top of the generator and driven by belt from the main 
shaft. The control gear is operated from the deck beside 
the steering wheel. As the vessel is at present being used 
entirely for experimental purposes, the engine-room is left 
open and clear. The motor has no brushes or slip-rings, and 
is multiple wound with two independent windings. The 
current is alternating three-phase. 

The control of the motor is accomplished by means of 
two very simple switches. One of these controls the excita- 
tion of the generator magnet, and by its means the supply 
of current from the generator to the motor 18 controlled in 
amount from nothing to the full supply. The second switch 
is interlocked with the first, so that 1t can only be operated 
when the current is shut off. It controls the direction of the 
supply to the motor in one or both of the motor windings, 
so as to give slow speed or full speed ahead or astern. The 
economy of the arrangement in the demonstration equip- 
ment is limited by the sinall size of the plant and by the 
shallow draft of the boat, necessitating à comparatively 
small propeller; but, notwithstanding these limitations, 
the efficiency of the electrically driven propeller of large size 
and slow speed is such as to compensate for the Joss in 
transmission as compared with the direct application of the 
power to a high-speed propeller. In larger vessels the 


economy will, of course, be more pronounced. At the lower ; 


speeds the economy is more noticeable, and in cases where 
the ship is required to operate at widely differing speeds 1t 
is claimed that the economy resulting from the adjustment 
of the operating plant to the power required amounts to a 
saving in favourable cases of 50°% of the fuel. — — 
The generator is designed to give two power-circuits to 
the motor to represent the condition which would more 
usually obtain when large powers are involved, and where 
two or more generators would be in use for the full power. 
The first combination of generator and motor windings 
gives full speed of 8 miles per hour, and the second com- 
bination two-thirds of full speed, about 6 miles per hour. 
The objects sought to be attained by this system of elec- 
trical transmission include three of primary importance— 
viz.. a means for changing the speed ratio between generator 
and propeller so as to permit of the power of the generator 
being developed under the most favourable conditions at all 
speeds of the vessel, a ready means of reversing the direction 


of rotation of the propeller without changing the direction 
of rotation of the power-generator, and a means for applying 
the power of one or more engines to one or more propell rs 
so that the power-generating units may be so disposed as to 
give the highest efficiency. The method of control adopted 
entirely dispenses with resistances and. auto-transformers 
for regulating the current and voltage as supplied to the 
| motor, the only resistance required being in the exciting 
circuit, where the current is comparatively small and the 
resistances are of a compact and simple character. The 
demonstration also included the running of the vessel on 
one and on both the power circuits, of which two are 
installed, the two-power circuits used together giving full 
speed and one circuit alone giving two-thirds speed. The 
vessel has been equipped by Messrs. Mavor & Coulson, Ltd., 
|. electrical engineers, of Glasgow, and the hull was constructed 
, by Messrs. MacLaren Brothers, Ltd., of Dumbarton. 
At the trial on the Gareloch the party on board included 
Mr. Henry A. Mavor, Mr. W. B. Hird, and Mr. J. B. Mavor. 
A run was made over the Gareloch measured mile on the 
way up the loch, and another on the way down. The mean 
speed attained for both runs was 8] miles per hour. Near 
the head of the loch a number of manceuvres were carried 
out, including stopping, starting, speed-changing, and 
reversing, and in all cases the vessel and machinery gave 
the most complete satisfaction. 


GERMANY. 


Electricity in Agriculture—An Electrically Driven 
. Rope Railway—Electrolysis of Water—-Some Turbo 
Tests. 


The Siemens Schuckertwerke now build portable trans- 
formers to serve as accessories to long distance stations, 
especially for agricultural operations, such as ploughing, 
driving thrashing machines, etc. They comprise an oil 
transformer. A partition divides the body of the carriage 
into a high-pressure compartment with ‘the necessary 
safety appliances, and a low pressure compartment in 
which the meters, etc., are placed. Throttle coils are pro- 
vided against over tension. The apparatus 1s connected 
to the overhead wires by a mast. All iron parts of the car- 
riage and the transformer case are carefully earthed. 
Carriages to deal with voltages of from 5,000 to 30,000 and 
giving from 25 to 100 k.v.a. are easily drawn by two ordinary 
horses. 


New Rope Railway. 


A new electrically driven rope railway has been con- 
structed up the Niesen, a mountain famous for the views 
it commands and rising to a height of about 6,000 ft. 
above the lake of Thun. Starting from Mulinen in the 
Kandertal the line rises 5.400 ft. in two sections. The 
length of the rope is 3,850 vards. The incline is 689, in 
parts of the upper section. The rails weigh 53 lb. per yard 
and the gauge 1s 40 in. The pulleys over which the rope 
| passes are from 11 to 16 vards apart and have a drain of 
12 in. on straight parts of the line and 15 in. on curves. 
There are two pairs of electric motors, one at the top of 
each section. One pair is of 86, the other of 60 h.p., at 
4,000 volts. The normal speed of the carriage is about 
i 24 miles per hour, and one having a gross weight of 9 tons 

can be braked up in 40 in. The lower cable is about 13 in. 
in diameter and weighs 8&8 tons. The upper cable consists 
of crucible steel wire. Each carriage carries 40 persons. 


Cost of Electrical Water Gases. 


Some important details concerning the cost. of hydrogen 
and oxygen prepared by commercial electrolysis of water 
are published in the " Elektrochemische Zeuschrift." The 
estimates are based on the use of a very cheap current, 
viz., 0.3d. per h.p. hour and are intended for the information 
of welders. As welding burners are preferablv fed with 4 
volumes of hydrogen to one of oxygen, half the hvdrogen 
remains unused. This, however, canzbe utilised for other 
purposes and;the;estimatessálsó. dépend on the hypothesis 
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that this is done. Then the following estimate for a medium 
sized welding work can be made. The costs mentioned 
are, per working day : 


Mark 
360 h.p. hours producing 30 cubic metres hydrogen and 
15 centimetres oxygen .. is s T ea! BET 
30 h.p. hours for compression into cylinders 0:9 
Repairs and attendance : ea T — T 1:5 
6 cubic inetres of acetylene to be burnt with the remainder 
of oxvgen and also for welding purposes V 6:0 
Interest, etc., exclusive of the dvnamo - ds - 6:5 
26:6 


A welding establishment buying its oxygen and hydrogen 
ready made and using no acetylene would have to pay 
93 marks, nearly four times as much, paying 80 pfg. per 
cubic metre for the hydrogen (60 cubic metres) and 3 
marks per cubic metre for the oxygen (15 cubic metres). 


Tests of a Turbo Dynamo. 


Some interesting tests, the results of which are given in 
the table below have been made with a Bergmann steam 
turbine driving a rotary current dynamo with direct 
coupling. The turbine works at 94 atmospheres pressure 
and 1,500 revolutions a minute. The dynamo is one of 
2,500 kw. at 3,300 volts 50 periods. The Bergmann A.G. 
guaranteed a maximum steam consumption of 7:2 kg. per 
kwh., with steam at 300°C., and a 92% vacuum, using 
also 250,000 gallons of cooling water per hour at 24°C. 


25% 
Half Load. Full Load Overlcad. 
Out put of the generatorin kw. .. 1262 2530 3075 


Output of the exciter in kw.  .. 67 1:2 9:7 


Steam pressure (atmos. ) 9:16 9:0 R:45 
Percentage of vacuum Y 97:1 95.8 95:9 
Temperature of air (C) leaving 

generator d ea Ps 44 49 52 
Steam consumption (Kg.) per 

kwh... ; ‘ i 6:94 6°43 6:35 


New Tyrolese Station. 


Sager and Worner, of Munich and Brioschi & Finzi, of 
Milan, and the Unione Trentina are the joint builders of 
the large electrical works which is to supply 60,000 h.p. 
from the river Avisio. The available fall is about 600 yards. 
Tunnels through the mountains will be necessary to con- 
nect the valleys of the Fleims and the Etch. 


Company Affairs. 


At the recent general meeting of the Saschenwerk Licht 
und Kraft D.G., Dresden-Niedersedlitz, a dividend of 6% 
on the preference shares was declared. 

The Hugo Schneider A.G., Pannsder Leipzig is paying 
1095 for 1910, and business has so much improved that 
though capital has been increased it is expected that the 
same dividend will be available for 1911. 

The Stadtische Strassenbahnen, Berlin, have had an 
extremely prosperous year, the takings having risen from 
a little over a million to 1,700,000 marks. The passengers 
carried numbered 18 as against 11 millions. The profit of 
about 568,000 marks amounts to 164% of the capital 
which is 44 millions. 


UNITED STATES. 


The Psychology of Light—Dr. Woodworth’s Three- 
Dimensional System—A New Gas-Electric Car— 
Hard-drawn Copper Wire—A Watertight 
Oil Switch. 


At the last meeting of the New York Section of the 
Illuminating Engineering Society, Dr. R. S. Woodworth, 
of Columbia University, read an address on Light, which 
put torward some striking views for the consideration of 
illuminating engineers. Dr. Woodworth stated that since 
sensations of light and colour can be arranged in three 
wavs, namely, according to colour-tone, brightness and 
saturation, it 1s natural to attempt a synthesis of all three 
sorts or arrangement into some composite scheme. No 
two-dimensional scheme will accomplish this synthesis, 
but it is possible to do it in three dimensions. If all the 
colour-tones which agree in brightness and in saturation 
are first arranged around the circumference of a circle, a 
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grey of the same brightness mav be located at the centre 
of the circle, and along each radius may be arranged the 
saturation series of a given colour, grading from neutral 
grey to the greatest saturation occurring at the given 
brightness. Thus the plane of the circle will contain all the 
colours, including grey, which have the same brightness. 
Similarly, in another plane, we may construct another 
colour circle of another brightness, with its corresponding 
grey and saturation series. By proceeding in this way and 
piling the planes in the order of brightness, with the cor- 
responding colour-tones always in corresponding positions 
on the various circles, we finally will include all possible 
sensations of light and colour in a single three-dimensional 
scheme which may take the form of a cylinder, bright on 
top and dark beneath, grey at the centre and saturated on 
the outside, red along one element of the convex surface 
and blue along another. Starting out from the three- 
dimensional system of sensations of light, Professor Wood- 
worth inquires next as to the corresponding dimensions of 
the physical stimulus, and is brought to the conviction that 
there are no dimensions of the stimulus corresponding 
precisely to the scales of colour-tone, brightness and 
saturation. In a rough and general way, he said, we find 
that the scale of colour corresponds to the scale of wave- 
length, the scale of brightness to the scale of intensity or 
energy of the stimulus, and the scale of saturation to the 
degree of purity of a single wave-length as contrasted 
with the admixture of other wave-lengths. Thus, light 
having a wave-length of 700 millionths of a millimeter and 
thereabouts gives the sensation of red, light of 589 millionths 
gives the sodium yellow, etc.; light of small physical 
energy gives a dark colour, while light of great intensity 
gives a bright colour; light that is homogeneous or mono- 
chromatic or, in other words, all of one wave-length, gives 
a saturated impression, while light compounded of rays in 
various lengths gives an unsaturated colour or even a 
neutral grey or white. In a general way colour-tone 
depends on the wave length, but there are many important 
exceptions to the rule. Just as prolonged fixation of a 
coloured light changes its apparent saturation, it may also 
change its apparent colour. A light which appears orange 
or greenish yellow at first, tends on prolonged fixation to 
change toward pure yellow, at the same time losing in 
saturation; and, similarly, a greenish blue or violet 
changes towards blue. Yellow and blue themselves do not 
change except in saturation; and there are a particular 
bluish green and a particular purplish red which, also, do 
not change in colour, but onlv lose rapidly in saturation, 
verging towards neutral grey. 


New Type of Gas-Electric Car. 


The Buffalo, Rochester and Pittsburg Railway has just 
placed in operation with great success a new type of gas- 
electric car which has been built to their order by the 
General Electric Company. The car itself is of the Pullman 
type. It is 66 ft. long, 14 ft. high, and has a seating capacity 
of 49 in the passenger compartinent and 20 in the smoking 
compartment with 2 passengers per seat. The seats are 
sufficiently wide to accommodate 3 persons, so, if desired, 
the passenger compartment will accommodate 69 and the 
smoking compartment 28. The car derives its power from 
a gasoline engine and transmits it to the wheels by means 
of an electric drive, thus avoiding any direct mechanical 
gearing or connection between the engine and the wheels, 
The engine is direct coupled to an electric generator 
forming a compact power plant located in the engine 
compartment. The electric power thus generated is applied 
to standard railway motors, mounted upon the axles. The 
car is operated by means of a suitable controller in a 
manner similar to ordinary electric trolley cars. A 100- 
gallon storage tank supplies sufficient gasoline to carry 
the car over 200 miles. The car is provided with automatic 
and straight air-brake equipments and auxiliary hand 
brake for use in case of emergencies. It is also equipped 
with standard automatic air signals. With a party of 
experts on board the car made a trial trip of 244 miles 
from Schenectady to Rochester via the Auburn division 
on time at every point and without delay of any kind. 
The smoothness of operation and ease of control were 
subjects of most favourable comment, and the speed 
attained on the heavy grades of the Auburn road was highly 
satisfactory. ! 


- 
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The Story of Hard-drawn Copper Wire. 


Mr. Thomas B. Doolittle, of the American Telephone and 
Telegraph Company, tells in very livelv fashion in “ Tele- 
phone Topics " the story of his struggle to effect the intro- 
duction of hard-drawn copper wire. This wire is used to-day 
all over the world, but in 1877, when Mr. Doolittle found it 
very difficult to get people to believe in it, and curiously 
enough when he managed to fight down all the difficulties 
in the way and establish his system as a perfect success, 
he failed to patent it. Thc objections taken to hard-drawn 
copper wire in those days were both numerous and 
humorous. Some said it was too cost!v ; others that it 
would stretch and sag. that it would not and could not stand 
exposure to the weather. Others declared that its use was 
impracticable because the process of drawing would so 
impair the structure of the metal that it would prove 
useless ; others, again, that conductivity would be reduced 
to a point where it would be little better than that of iron 
and probably not so good. Another objection was that it 
would be useless erecting it, as it was bound to be stolen ; 
wlule a scientist discovered that as it would expand under 
the action of the rays of the sun and would not when cool 
contract to its normal dimensions it wovld prove quite 
useless, One manufacturer who undertook to erect a long 
test line of hard-drawn copper wire privily substituted 
ordinary cotton-covered copper wire, which, of course, 
betrayed itself by sagging after the first rainstorm. In 
another case where a similar order was accepted, the 
makers backed down at the last moment and strung iron 
wire instead. In fact, it was not until Mr. Doolittle obtained 
the backing of Mr. Theodore N. Vail that he could make 
any real head wav. That was in 1883, and when the directors 
of the Bell l'elephone Company filed into Mr. Doolittle's 
office to test the new wire which had been strung between 
Boston and New York, they could get no response through 
it. That looked a good deal like settling the deal as far as 
Mr. Doolittle was concezned, but investigation showed that 
& tugboat on the Harlem river had broken the cable and 
carried away about a hundred yards of it. But repairs were 
made in the course of a day or two, and the tests proved 
perfectly satisfactory. While the test was being made, says 
Mr. Doolittle,“ I was visited by Messrs. Preece, of England ; 
Wabner, of Germany ; and Berton, oi France, each at the 
head of the telegraph and telephone department of their 
respective countries. Each climbed the three long flights of 
stairs leading to my little den, after which each returned 
home and immediately instituted the manufacture and use 
of hard-drawn copper wire. The Postal Telegraph Company 
was the first of the telegraph companies to adopt it in this 
country, its whole system being built of it." When Mr. 
Doolittle was first experimenting it was the practice to roll 
a billet of copper, say of 6 or 8 in. in width, into a long sheet 
and then, after heing annealed, it was taken to a slitting 
machine and slit into square rods. These rods were tapered 
by means of a hammer, in order that they might be inserted 
far enough through the drawing die to be grappled on the 
opposite side, after which they were ready to be drawn into 
wire. This method of starting with a square rod had dis- 
advantages for the reason that the corners were likely to 
lap and fold over in the process of drawing, thereby pro- 
ducing flaws or bad places in the wire, these flaws becoming 
more and more troublesome in the smaller sizes of wire. - 


Present System of Manufacture. 


The system of manufacture in use to-day is very different. 
The copper is received from the smelting works in the form 
of wire bars, approximately 54 in. long, with an average 
diameter of 3} in. and weighing about 200 lbs. each. The 
first operation is to put the bars into a “ continuous fur- 
nace," bars going in at one end of the furnace and being 
taken out at tlie other. In their passage through thev are 
heated to about 950? C. at the rate of about two bars per 
minute. The heated bars are then put through a series of 
grooved rolls. Each succeeding groove being smaller, the 
result is a reduction of the bar to a diameter of five- 
sixteenths of an inch. These are now called rods, and are 
taken up on a reel in the form of a coil about 30 in. in 
diameter. These coils, when cold, are taken from the hot- 
rolling department and plunged into a bath of sulphuric 
acid and water to rerove whatever oxide has been formed 
in the hot-rolling operation. After about 20 minutes in this 
solution, the rods are washed with clean water under high 
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pressure and immersed in a vat containing a lubricant of 
tallow and soap. The rods are now ready for the drawing 
process. The rods are drawn on a“ continuous wire drawing 
machine,” the rod goes in at one end of the machine, and, 
after passing through several dies, each one reducing the 
diameter and hardening the wire, it finally is drawn around 
a block to the finished size, say 0-104 in. In making this 
reduction, the copper 1s reduced in diameter from number 
one wire gauge to number 12 wire gauge, which gives the 
wire the greatest amount of tensile strength possible from 
commercial copper and yet preserves its elasticity. The cost 
of production is enormously reduced by the new process. 
Whereas, under the old process, a very skilled workman was 
required for each single drawing, an attendant is now able 
to care for several continuous drawing machines that are 
run at a speed unapproachable by the old method. In the 
smaller sizes of wire, diamond dies are employed which, in 
themselves, represent a very considerable investment. 
Commercial copper in its soft state has a tensile strength of 
about 28,000 lbs. per sq. in., with an elongation of about 
36? ,. and by the cold-drawing process described the tensile 
strength is increased by each number drawn, and the 
elongation is reduced ; therefore, when the copper wire is 
drawn 11 numbers hard it has a tensile strength of about 
64,600 Ibs. per sq. in., with an elongation of about 1*;. 


New Oil-break Switch. 


To meet the demand for a type of oilbreak switch suitable 
for service in cases where there is danger of flooding the 
General Electric Company has put on the market a water- 
tight oil-break switch for circuits up to 7,500 volts, in which 
the normal current rating is 200 amperes or less. These 
switches are made in non-automatic form, single, double 
and triple pole, single throw. The frame cover and oil vessel 
are of cast iron and all joints are made water-tight by means 
of gaskets. The frame is provided with a large vent hole to 
which à pipe may be connected and extended above the 
water line to prevent undue strain on the gaskets, due to 
gases generated when the switches are opened under load. 
The operating handle is outside the frame and can be 
operated by hand or by a hook. The shaft to which the 
handle is attached passes through the frame in a water-tight 
stuffing box. The leads are carried to and from the switch 
through the bottom of the frame, water-tight bushings 
being provided for this purpose on the frame. The double 
and triple-pole switches are so arranged that each lead mav 
pass through a separate outlet, or one outlet may be used 
in each end of the frame for double and tnple-conductor 
cable. The stationary contacts consist of flared fingers of 
drop-forged copper supported from the contact blocks of the 
current-carrving copper studs bv heavv flat-steel springs. 
The studs are supported and insulated from the frame by 
porcelain insulators. The movable contacts are wedge- 
shaped copper blades actuated by specially treated wooden 
rods connected to the cross head, which in turn is operated 
by the handle and actuating mechanism. 


The Linolite Companv, of 25, Victoria-street, West- 
minster, who for nearly three vears have had a 25 volt 
metal filament lamp on the market, have now ready for 
delivery a large number of metal filament lamps ranging 
from 100 to 125 volts, 12 c.p. with an efficiency of about 
1.5 watts per candle. The cost of the complete fitting per 
foot, wired and fitted with these higher voltage lamps, is 
the same as the old price complete with the low voltage 
lamps, thus avoiding any complication which might have 
occurred if a third series of prices had been introduced. The 
price of the high voltage lamps alone is slightly more than 
that of the low voltage ones, being 5s. 6d. each, as against 
5s. 3d. each for the 25 volt lamps. A copy of the Linolite 
Companv's latest price list will be forwarded on application 
to the Victoria-street offices. 


As will be seen from an official notice printed elsewhere 
the London County Council invites applications for the 
position of teacher of practical electric wiring at the London 
Countv Council School of Engineermg and Navigation, 
High-street, Popler. The duties involve two evening 
attendances per week of about three hours each, and for 
each attendance a. fee of hàlf acguineazis paid. 
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BUSINESS NOTES AND NEWS. 


LIGHTING, POWER AND TRACTION. 
HOME. 


BnAproRD.—Mr. T. C. Eken held a Local Government Board 
inquiry into the application of the Corporation for sanction for 
a loan of £60,000 for extensions to the electricity undertaking. 
Mr. F. Stevens, the Town Clerk, explained that the money 
required was for electrica] undertakings all within the district 
such as putting down new mains for lighting purposes. He 
explained that the amount was a provisional one, to be used 
from time to time as new undertakings were taken in hand. 
The money, it was expected, would suffice for the next three 
years. There was no opposition and the enquiry was closed. 

BnRipLiNGTON.— The annual accounts of tne Electricity 
Department of the Concil show a profit of £1,006, an increase 
of £569 on the results for last year. 

CAVERSHAM.—At a meeting of the District Council, Mr. T. 
Norris, chairman of the Highways Committee, said that some 
three years ago the committee made an agreement with the 
Reading Gas Company under which the incandescent system was 
introduced. That agreement would expire at the end of June. 
The committee were anxious to make a fresh arrangement, and 
they invited tenders from the Gas Company and the Electric 
Lighting Company. The Gas Company had not submitted any 
tender, but a tender had been received from the Electric Lighting 
Company, and the committee had arrived at the conclusion that 
bv adopting the tender they would effect a considerable saving 
of the ratepayers’ money. When they were told that a penny had 
been taken off the price of gas, thus effecting a saving of £7 8s. 4d. 
per year, it left the present price at 2s. 6d. per 1.000 cu. ft. The 
company would, however, have to reduce the price to ls. 6d. 
before they could come to the price submitted by the Electric 
Company. Under the new arrangement they would be given & 
greater candle power than before, and there would be the addi- 
tional advantage of the lights being turned on simultaneously, 
instead of as at present, under the hand-lighting system, one part 
of the district being lit in daylight and complete darkness setting 
in before the work had been completed. It was resolved to give 
the Electric Supply Company a contract for 10 years. 

DuNDEE.—Tlhe accounts of the Electricity Department show 
a total revenue for the year of £46,047. as compared with £39,908 
the previous year. The cost of generating energy was £13,595 ; 
distribution, £2,919; rents, rates, and taxes, £4,640; and 
administration, £1,816. There was £22,957 carried to net 
revenue account, and £1,259 brought from the previous year. 
It was all expended in interest, income tax, sinking fund, reserve 
fund, and depreciation. The amount of the present debt on the 
department is £241,853. The number of units sold during the 
year was 7,720,018, as against 6,144,927 the previous year. 

EccLEs.— The Town Council has decided to apply *o the 
Local Government Board for sanction for a loan of £666 for 
laying new mains, connections, etc., and for £3,214 for the 
provision and installation of a 500 kva. alternating current 
dynamo and engine at the electricity works. The profit of the 
electricity undertaking for the past year was £1,054, of which 
£965 has been transferred to reserve fund and £89 to capital 
account. 

FrRoDINGHAM.—Mr. H. R. Hooper held a Local Government 
Board inquiry into the application of the Urban District Council 
to sanction a loan of £1,100 for electric lighting. Mr. Sowter, 
Clerk to the Council, said the present system of lighting was 
by paraffin lamps, the cost of which was last year £191. The 
lamps burned 2,000 hours. All the works would be in the district, 
and it was proposed to carry out the work by tender. The 
houses in the district numbered 580 (approximate), Part of the 
district was lighted by gas under the Scunthorpe Gas Act. A 
public meeting was held last September, and a resolution was 
carried requesting electric light. The supply would be taken 
from the Frodingham Iron and Steel Works, who had entered 
into an agreement for 10 years. Councillor Plows opposed the 
scheme on the ground that it would benefit a private firm at the 
expense of the ratepayers, and the inquiry ciosed. 

HuLL.—In the course of Mr. Hooper's Local Government 
Board inquiry into the application of the Corporation for 
sanction to a loan of £09.322 for the electric lighting under- 
taking, the Town Clerk, Mr. Learovd, explained that ten acres 
of land had already been acquired very cheaply, but that only 
six acres would be required for the electrical extensions. 'The 
foar acres would be surplus, but when opportunity arose they 
could re-sell, although they were not bound to do so under the 
Public Health Act. Mr. Learoyd also mentioned that a site had 
been acquired in New George-street, 241 square yards in area. 
The Electrical Engineer, Mr. Bell, explained that the existing 
system, which had a total capacity of, approximately, 6,500 kw., 
was now completely filled up, and the building at Sculcoates- 
lane would contain no more machinery. In his opinion there 
would be a very large increase in the amount of electricity used 
during the next few years, both for power and lighting purposes. 
Particularly were the extensions required in order that the 
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large power firm: might be a‘lequately supplied, and h^ could 
see no reason why any of the existing machinery should b> 
superseded. It was not proposed that anything of the ki: d 
should be done, for taking into consideration its age, the exi ti g 
plant was working well and economically. The tenders pr - 
visionally accepted for the various buildings amount of £14,479. 
and the cost of work outside contracts will be £792. Tn? In:pector 
in dealing with the last amount, made deductions emounting t > 
£277, thus leaving a total to be borrowed for buildi ig: and work 
connected with the buildings of £14,944. Part of the work will 
be carried out in ferro-concrete, and the usual time limit for a 
loan in this class of work, the Inspector explained, wa3 15 vears, 
whereas, under ordinary conditions, the period was 30 years. 
Mr. White, therefore, approximately estimated the work to be 
done in ferro-concrete at £12,250, leaving a balance of £3,750 
for masonry work. On account of machinery £30,297 will be 
required, and for sub-station equipment the inspector fixed the 
sum at £10,000. The Inspector amended and raised the ap- 
plication to one of £101,087. Councillor Bower, who opposed 
the scheme, said he considered the proposals most undesirable 
from the ratepayers’ point of view, and he did not think that the 
electric lighting concern was being run in the way originally 
intended. He maintained that this scheme was a gambler'a 
throw, and that the electric lighting concern was not being run 
primarily in the interests of the electric light users for whom the 
concern was established. The inquiry was closed. 

SuIPLEY.—The profits on the electricity undertaking for the 
past year amount to £727. 

STRATFORD.—Mr. M. K. North held a Local Government 
Board inquiry into the application of the Urbau District Council 
for sanction for a loan of £8,070 for electric lighting purposes. 
Mr. Adam Partington, Clerk to the Council, said the loan was 
wanted for the provision of a new feeder from the electricit y 
works to the Broadway, conduits, and a distributing switch- 
board ; a cable up to the Garden City portion of the town ; also 
for the purpose of house services, and in respect to a sum which 
had been over-spent on meters. He added that there had been a 
healthy and satisfactory growth of the undertaking during the 
last three years. The Council desired the loan spread over as 
long a period as possible. There was no opposition and the 
inquiry was closed. 

West BnoMwicH.—The Electricity Committee report that 
the total income from the sale of current was £13,683, an in- 
crease of £1,021, due chiefly to the fact that the sales to private 
customers for lighting and motive power showed an increase of 
£1,568. The expenditure on the trading account was £7,650, an 
increase of £748, and the gross profit for the vear was £6,575. an 
increase of £226. The net profit was £1,782, being £25 more than 
the previous year. 

West Ham.—The Town Council have under consideration, 
in conjunction with the Wanstead Urban District Council, a 
project for the promotion of a Bill in Parliament to enable the 
Council to construct, with the consent of Wanstead and Leyton, 
a double line of tramway from the existing terminus at Wan- 
stead Flats along Woodford-road, Blake Hall-road, and Bush 
Wood-road, to the Green Man, Leytonstone; to enable East 
Ham, if they so desire, to extend their tramway from the ter- 
minus near Ilford Cemetery along Aldersbrook-road to connect 
with the above proposed line at the corner of Blake Hall-road : 
to authorise through running agreementà between the various 
authorities; to extend the boundaries of the borough so ax to 
include within West Ham the portion of Woodfo"d-road across 
the Flats from the tramway terminus to the junctioa of Blake 
Hall-road and Aldersbrook-road, and also the portion of Wan- 
stead Flats at present within the Wanstead area ; to enable the 
Council to take over from the Epping Forest Commissioners the 
control and maintenance of the part of the Flat: in question ; 
and to obtain power to assist from the tramway fund: in the 
maintenance and development of the portion of the Flats m^ a- 
tioned in the preceding clauses. 


WRnEXHAM.—Mr. T. C. Ekin held a Local Governm^nt Board 
inquiry into the application of the Corporatioa for sa icto 1 for a 
loan of £4.145 for extensions to the electricity d^partmeat. The 
Town Clerk (Mr. Lawson Taylor) stated that the outstanding 
loans of the Corporation amounted to £123,504. There was an 
overdraft of £728 on the electricity account, but while debit 
balances in connection with the undertaking had alfected the 
rates to the extent of £3,353, £290 had been credited out of 
subsequent profits, the latter totalling £1,134 in addition, which 
at present was placed ira reserve fund. The total loans sanctioned 
for electricity works amounted to £41,856, of which £10,459 had 
been paid off. Last year the profit was £503, the previous year 
it was £343, the year before £570, aad ta: year before that £11, 
In reply to an explanatio 1 that the polits hid been placed to a 
reserve fund, in accorda ace with the provisions of the Act, the 
Inspector observed that the orders did not say that the Corpora. 
tion were to put money in the reserve fund before they paid their 
contribution to the rates. The Town Clerk replied that receipt: 
from the rates were not regarded as a debt. The reserve fund was 


started in compliance with a strong representation from the 
Inspector who held an inquiry into a like application three vears 
ago. The Electrical Engineer (Mr. W. G. Pickvance) stated that 
there had been a progressive increase in the consumption of 
electrica] current from 306,268 units in 1903-4 to 646,883 in 
1910-11. The application was opposed by the Wrexham Gas 
Company and the Wrexham and East Denbighshire Water Com- 
pany, for whom Mr. Hugh Jones and Mr. Minshall appeared. 
Mr. Hugh Jones said the opposing companies paid in rates 
£1,300 to £1,400 a year. With their commodity at 2s. per 1,000 ft., 
the Wrexham Gas Company had nothing to fear in the way of 
competition, but what both companies submittel was that the 
Corporation were going ahead too fast. 


THE PHYSICAL SOCIETY. 
Visit to the National Physical Laboratory. 


The members of the Physical Society of London paid a 
visit, at the invitation of Dr. R. T. Glazebrook, to the 
National Physical Laboratory at Teddington on May 26. 


All departments of the laboratory were thrown open for 
inspection, and, in addition, a number of special demonstra- 
tions had been arranged. 


Mr. G. S. Baker described the apparatus which has been 
installed for the moulding and shaping of ship models in 
connection with the work of the National Experimental 
Tank. The models are made of paraffin wax. The wax 
is heated in a tank surrounded by hot water which is kept 
circulating by a small boiler. The castings are made in 
a clay mould, the tank containing the clay being arranged so 
that two moulds for 20 ft.models may be prepared at the same 
time. A travelling cutter is provided on the top of the 
mould tank for trimming the upper surface of the castings. 
The models are shaped to the correct form by cutting a 
series of horizontal grooves in them on a special machine, 
and trimming the wax down by hand to a fair and smooth 
surface, leaving onlv the finest trace of these grooves. The 
shaping machine will deal with models of a maximum 
length of 25 ft. A table for measuring the finished model 
or marking any desired lines on the model has been in- 
stalled. 


$- The Silica Standard Metre Bar, recently constructed as 
a primary standard of length, was shown by Mr. J. E. Sears 
and Dr. Kave. The remarkably low coefficient of expansion 
of fused silica, and its practical freedom from thermal 
hysteresis, render it a specially suitable material fo the 
construction of permanent length standards of the highest 
class. Such standards are always handled by trained and 
skilled observers, so that its comparative fragilitv 1s of 
small import. It is only recentlv, however, that sufficient 
p ogress has been made in methods of manufacture to render 
possible the construction of a length standard in silica. The 
present bar, which is the first of its kind, consists of a silica 
tube into which are fused at its two ends optically worked 
plane parallel slabs of silica which carry the graduations. 
The undersides of these slabs are platinized, and the 
graduation made by cutting through the platinum film 
with a diamond point. The rulings are viewed from above 
through the thickness of the silica end-slabs, so avoiding 
any apparent alteration of length which might be caused 
by the shifting of the cover slips which are used to protect 
the platinum film. The bar is supported at two points, 
one of which is defined by a trunnion of silica fused into 
the tube, and the other by a ring etched round it. In this 
way the conditions of support can be exactly reproduced 
whenever the bar is under examination. "The thickness 
and position of the end slabs are so arranged that the 
apparent image of the ruling, when the bar is immersed 
in water, lies in the neutral axis. 


Mr. C. G. Eden gave a demonstration of apparatus for 
the visual and photographic studv of the flow past plates 
and models in a slow stream of water. The eddies from a 
square plate inclined 45° to the stream were made visible 
by means of a filament of red ink which is introduced into 
the stream above the plate. The eddies are periodic and 
are similar in structure to vortex rings. The nature of the 
flow past model dirigibles can be shown by the same 


method. 
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strated their apparatus for making delicate tensile tests on 
strips of steel at high temperatures in vacuo. One end of 
the specimen is attached to a cast-iron float carried by 
mercury, and stress is applied by admitting mercury to 
the float chamber ; the level of the mercury and the move- 
ment (rise) of the float are used to give an autographic 
stress-strain diagram. The specimen is hung inside a vertical 
porcelain tube which moves with the float ; the lower end 
of this tube dips in mercury and the interior of the tube 
is exhausted by powerful pumps. A small electric resistance 
furnace heats that part of the tube which contains the 
specimen. The specimens are polished for microscopic 
examination before they are tested, and remain perfectly 
bright at theh ighest temperatures, thus allowing the 
nature of the slip-bands to be observed. Results obtained 
with the apparatus show marked changes in the properties 
of pure iron associated with the allotropic transformations. 

Mr. F. E. Smith gave a description of the Lorenz appara- 
tus presented by the Drapers' Companv, in memory of the 
late Prof. J. Viriamu Jones, F.R.S. The apparatus was 
designed at the National Physical Laboratorv, and con- 
structed at Elswick by the kindness of Sir Andrew Noble. 
It is intended for the direct measurement of resistances 
of 0:002 ohm, of 0:01 ohm and of 0:1 ohm. For these measure- 
ments the discs revolve at about 1,044 r.p.nt., and a directly 
driven chronograph enables the speed to be estimated 
within one part in 100,000. The object of having two discs 
is to make the apparatus astatic with respect to the earth's 
field, and to place in opposition the thermal E.M.F.'s 
produced at the points of contact of brushes and disc. It 
18 not necessary to know the circumference of a disc with 
great accuracy, as the circumference is in zero magnetic 
field. With the exception of the motor, the apparatus is 
free from any magnetic substance. The effect of the motor 
on the mutual induction of two coils and a disc is very 
small, and can be compensated. The lubrication is forced, 
at a pressure of about 10 Ibs. per sq. in. ; 1 cubic ft. of 
oil passes through the bearings every five minutes. 

In the Photometric Division, Mr. C. C. Paterson and 
Mr. B. P. Dudding explained some experimental work 
now in progress in connection with the visibility of ships’ 
lights, and particularly that of the green starboard lan- 
thorns carried by all sea-going craft. The apparatus shown 
in the laboratory was in the nature of a portable and 
variable standard of visibility against which the visibility 
of any distant point source of light could be measured. The 
unit of visibility of a point source was taken as the millionth 
part of a candle at a distance of 1 metre. This amount of 
hght could readily be seen and point sources only begin 
to vanish for persons of ordinary vision when their visibility 
is of the order of one or two ten-inillionths of a candle 
metre. Laboratory experiments on the principles under- 
lving visibility were made possible by substituting for the 
distant light an illuminated pinhole. A series of such pin- 
holes had been made varying from 0:2 mm. to 0:01 mm., 
and observations conducted in the laboratory up to dis- 
tances of 150 metres by different observers. 

In the Electrical Division, Mr. Campbell and Mr. Dve 
showed on a screen spark trains in which the oscillations 
were visible up to about 1,000,000 ~ per second. The 
image was thrown on a screen by a concave mirror (at a 
distance of 2 metres), rotating with a speed of 50 to 100 
revolutions per second. A demonstration was also given 
of Carey Fosters method of testing condensers from 1 
micro-mfd. up to 1 mfd. | 

Mr. E. H. Ravner demonstrated the use of small three- 
legged tilting tables with mirrros as applied to the measure- 
ment of thin plates, giving a magnification of 4,000. An 
application of this was shown to the measurement of the 
bending of a cantilever consisting of a horizontal brass 
rod 200 metres long by 3 mm. diameter. By calibrating 
the scale with known weights a spring balance is made 
to give 1 metre deflection for 50 grammes. Bv fixing to a 
tilting table a horizontal rod to the end of which the 
moving point of a second tilting table is suspended, a great 
increase in sensitiveness may be obtained. An arrangement 
magnifving 400,000 times was shown for the demonstration 
of the changes in length of a short iron bar when magnetised. 
A calibrating lever for the accurate determinationjof the 
“ working distance ” of three-legged tables was also shown. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


MOWIEOE. 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. 
the Manager, 149, Fleet Street, London, E.C. 


For rates apply to 


CONTRACTS. 
Cee es 2 O F LONDON. 


The London County Council invites applications for the 
position of Teacher of Practical Electric Wiring at the 
London County Council School of Engineering and Naviga- 
tion, High-street, Poplar, E., for two evening attendances 
of about 3 hours each a week at a fee of 10s. 61. an attend- 
ance. Candidates should be engaged in the trade, preferably 
as foremen, and should be competent to teach the elemen- 
tarv and foremen’s courses in connection with the City and 
Guilds of London Institute’s Examinations. 


The teacher appointed will be required to commence work 
in September next. 


Application should be made on the Official Form T.17, 
to beobtained, together with particulars of the appointment, 
from the Education Officer, London Countv Council, 
Education Offices, Victoria Embankment, W.C., to whom 
they must be returned not later than 11 a.m. on Mondav, 
June 19, 1911, accompanied by copies of three testimonials 
of recent date. All communications on the subject must be 
endorsed ** T.1," and a stamped addressed foolscap envelope 
must be enclosed. Canvassing, either directly or indirectly, 
will be held to be a disqualification for employment. 


LAURENCE GOMME, 
Clerk of the London County Council. 
Education Offices, 
Victoria Embankment, W.C. 
June 1, 1911. 


CONTRACTS OPEN. 


HOME. 


BanNESs.— The Urban District Council invites tenders for the 
supply of one 600 kw. generator panel; one mile of three core, 
paper insulated, lead sheathed and steel armoured cable; also 
for pipework. Particulars, £1 1s., from Mr. C. S. Davidson, 
Electrica] Engineer, Electricity Works, Mortlake. June 9. 

BECKENHAM.—The Urban District Council invites tenders for 
the wiring of houses in their district. Particulars (£2 2s.) from 
Mr. J. E. Tapper, Electrical Engineer. June 12. 

BELFAsT.—The Council invites tenders for wiring and fitting 
two villas on the Purdysburn Estate. Particulars (10s.) from 
Mr. R. Meyer, Town Clerk. June 12. 

HovNsLow.—The Council invites tenders for the scpply 
and maintenance for one year of metal filament lamps for 400 
lamp posts for the Electricity Committee. Particulars from the 
Electrical Engineer, Bridge-road. June 24. 

HuLrI..—The Education Committee invite tenders for installing 
electric light in the Southcotes-lane School. Particulars from 
Mr. J. H. Hirst, City Architect. Jure 20. 

KETTERING.—The Urban District Council invite tenders for 


the supply and erection of extension pipe work and oil eliminating 
plant for the generating station. Particulars, £2 2s., from Messrs. 
Kennedy & Jenkin, 17, Victoria-street, S.W. June 19. 

Lonpon.—The London County Council invites tenders for 
the supply of four electric traversers for the Council's tramway 
car sheds. Particulars (£2) frc m the Clerk to the London County 
July 4. 


Council, Spring-gardens, S.W. 


LowNpoN.— The Commissioners of His Majesty’s Works and 
Public Buildings invite tenders for the supply of hemp and steel 
wire lift ropes for three years from July 1. See Official Notice. 
Particulars from the Storekeeper, H.M. Office of Works’ Stores, 
12, Lambeth Palace-road, London, S.E. Date, June 12. 

Lonpon.—The Secretary of His Majesty's Office of Works 
invites tenders for providing and erecting at the South Kensington 
Generating Station a complete surface cordensing plant capable 
of dealing with 15,000 Ibs. of steam per hour, together with 
gantry and stanchions. See Official Notice. Perticluars from 
H.M. Office of Works, Ergineering Division, 55, Whitehall, S.W. 
Date, June 30. 

MrxBonRoUGH.—The Urban District Council invites tenders 
for the supply of a belancer booster set. Particulars from Mr. 
J. Senior, Electrical Engineer. June 10. 

PoPLAR.—The Borough Cour.cil invites tenders for the supply 
of (1) One 3,000-kw. turbine alternator, complete with surface 
condensing plant; (2) two water-tube boilers, complete with 
superheaters, air heaters, fans, ard chimneys; (3) one 30-ton 
electric overhead travelling crane; (4) water softening plant. 
Particulars, 5s. each Nection, from Mr. J. Horace Bowden, 
Borough Electrical Engineer and Manager, Glaucus-street 
Bromley-by-Bow, London, E. Date, June 19. 

SwaANsEA.—The Electricity Department of the Corporation 
invites tenders for two years' supply of continuous current 
motors and of starting switches. Particulars, £1 1s., each specifi- 
cation, from Mr. C. A. L. Prusman. Date, June 13. 

Swinpon.—The Corporation invite tenders for the supply and 
erection of (a) battery of 220 accumulator cells; (b) automatic 
reversible traction booster ; (c) 3-wire, hand-regulated booster ; 
and (d) switchgear. Particulars, £1 1s., from Mr. A. Dimmock. 
June 20. 

WonTHING.—The Council invites tenders for the supply 
and erection of two Diesel oil engines and continuous-current 
generators. Particulars from the Electrical Engineer. June 12. 


OVERSEAS. 


BrRISBANE.—Tenders will be received at the office of the 
Deputy Postmaster-General, Brisbane, for the supply of various 
telegraph and telephone material, including the following :— 
Tubular iron or steel poles; cast iron pipes; paper insulated, 
lead-covered cable; copper tapes and binders ; jointing sleeves ; 
phosphor bronze wire; galvanised steel wire; galvanised iron 
spindles, shackles and washers; galvanised wire staples ; 
lead-headed nails ; glass cells, etc. ; battery material ; chemicals 
for batteries, etc. (Schedules Nos. 145-153). A deposit of 595 on 
the first £1,000, and of 24% on the amount above that sum, will be 
required with each tender. Local representation is necessary. 
For copies of the specifications and forms of tender, application 
should be made to the High Commissioner in London for the 
Commonwealth of Australia, 72, Victoria-street, S.W., where 
also preliminary deposits may be paid. Date, June 14. 

MaNITOBA.— With reference to the call by the Winnipeg 
Board of Control for tenders for the supply of apparatus and 
materials required for the installation of a police patrol tele- 
graph system, the Commercial Intelligence Branch of the Board 
of Trade has now received & copy of the specification, which 
may be seen by British manufacturers at the offices of the 
Branch, 73, Basinghall-street, London, E.C. Copies of the 
specification, etc., may be obtained on application to Mr. F. A. 
Cambridge, City Electrician, Winnipeg. Sealed tenders, marked 
** Tender for Police Patrol Telegraph System," will be received 
by the Chairman, Board of Control, Winnipeg, up to July 3. 

MELBOURNE.— Tenders will be received at the office of the 
Deputy Postmaster-General at Melbourne, for the supply of 
(1) electric light material (Nchedule No. 496), (2) 12 accumulators 
and parts (Schedule No. 502), (3) 400 cable distributing boxes 
(Schedule No. 504), (4) 11 tons of sal ammoniac crystals 
(Schedule No. 505), and (5) glassware for batteries (Schedule No. 
506). A deposit of 5°, on the first £1,000, and of 24°, on the 
amount above that sum, is required with each tender. Local 
representation is necessary. For copies of the specifications and 
forms of tender, application should be made to the High Com- 
missioner in London for the Commonwealth of Australia, 72, 
Victoria-street, S.W., where also preliminary deposits may be 
paid. Date, June 13. 

MELBOURNE.—Tenders are invited by the Postmaster- 
General's Department for the supply and installation at Post 
Office, Geelong, of : (a) Twelve sections of a branching multiple 
magneto lamp-signalling switchboard, together with all associ- 
ated apparatus, as per schedule No. 364; or (b) one automatic 
or semi-automatic switchboard, together with all associated 
apparatus and subscribers’ instruments. July 25. 

MELBOURNE.—Tenders will be received at the office Of the 
Deputy Postmaster-Genera] at Melbourne as follows :— VY3,. to 
3 p.m. on July 11, for the-supply of 121 miles of switchboard 
cable (Schedule. No. 503). Up'to3rp.m- on July 11, for the 
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We make other grades for special purposes and shall be pleased to send 


you samples and prices. 


MAJOR & CO, LID. Sculcoates, HULL. 
supply of 30 Ibs. of double silk covered wire (Schedule No. 514). A 
A depo. it of 5%, on the first £1,000, and of 219, on the amount 
sentation is necessary For copies of the specifications and 
forms of tender, application should be made to the High Com- 
Victoria-street, N.W., where also preliminary deposits may be TURNED & MOULDED GOODS 
paid. a : 
NAPLES.— The following tendir: are invited by the municipal 
F.OARSON t» EVANS. 
city of electric power from the river Volturno :—(1) For the 
supply and instellation of the tubiag and accessories required 
for harnessing the water at the rate of 7,000 litres a second, LONDON, E.C. 
ard for the fall of 190 metres, at an upset price of 702,900 lire 
and apparatus for the hydro-electric power station, the trans- O N | 
mission line, which will be 92 kiloms. (about 57 miles) long, and I 
the transformation and reserve station, at an upset price of | 
1,000,000 lire (£40,000). The works have to be completed in 
contract, and in the case of (2) within 20 months. The coa- | p. (c A Err 3) ae 
o , Ae ; 2 5 . C. A. E yr23) reports that t2.ders are invited for the suppl 
tractors will be required to work the installztions at their own of electric accumulator: for the fez factory at Eyoub and ae he 
the municipal authorities. Tenders, in Italian, accompanied by | fhe « Commins; x mes 
hes ; = : mmission des Achats, Administrat Géné 
& deposit in the case of (1) of 15,000 lire (£600), and in the case Fournitures, Ministère de la Gu ere Consi ahtiuovles ts eic 
del Consiglio Generale dell’ Ente Autonomo Volturno," Naples. | Date June 28. 
‘Lenders are also asked for (3) the supply of 600 kiloms. of copper | WINNIPEG.—The Imperial Trade Correspondent at Winnipeg 
take part in this competition should communicate with the | Sf Control of tha : 
te Dinas: T one t place for the supply of apparatus and materials 
Direzione dell’ Ente Autonomo Volturno,” Naples, who after required for the installation of a police patrol telegraph system. 
de iP they judge suitable. Date (1 and 2), July 9; . System," will be received by the chairman, Board of Control, 
(3). June 10. . Winnipeg, up to July 3. 
Quebec power company intend to continue work on their new 
power station during the summer, and may invite tenders for | dos gem 
turbine. The address to which communications should be sert TENDERS ACCEPTED. 


above that sum, is required with each tender. Local repre- | 
missioner in Lordon for the Commonwealth of Australia, 72, SPECIALISTS 
authorities of Naples in connectio» with the provision to that 
3^Fenchurch Buildings 
(£28,116). (2) For the supply ard installation of the machinery 
the case of (1) within 18 months from the time of signing the TurkeEy.-—The British Consul-General at Constantinople (Mr 
expense for one year before the works are finally taken over by tailoring workshop at the Ahir Capou. Tenders are to be sent to 
of (2) of 25,000 lire (£1,000), are to be sent to the “ Presidente address application for further particulars should be mado, 
conducting wire of 8 mm. diameter. Manufacturers desiring to (Mr. J. Appleton) reports that tenders are invited by the Board 
two months from April 10 will send invitations to tender to | Sealed tenders, marked “ Tender for Police Patrol Telegraph 
QuEBEc.—The British Trade Commissioner states that a 

the installation of & 10,000 h.p. dynamo and corresponding : 

| 
may be obtained by British manufacturers at the Commercial | BnisTOL.— Plant for Docks Committee: Cables and wiring : 

| 


Intelligence Branch of the Board of Trade, 73, Basinghall-street, , Messrs. Johnson & Phillips, Ltd. ; main switchboards: Messrs. 

London, F.C. J. H. Tucker & Company ; conduits: Simplex Conduits, Ltd. 
QUEENSLAND.—The High Commissioner in London for the | Croypon.—Fifty-one magazine arc lamps for the Corporation. 

Commonwealth of Australia notifies that tenders will be re- | Messrs. Johnson & Phillips, Ltd. 

ceived at the office of the Deputy Post master-General, Brisbane, EccLEs.—Supply and erection of three cyclone electric fans 

for the supply of (1) 199 tons of hard-drawa copper wire | for the Corporation: Messrs. Matthews & Yates, £62 17s. 6d. 

(Schedule No. 156), (2) 551 tons of galvanised iron wire (Schedule | GLAscow.—Supplies for Corporation Tramways Department : 


No. 157), (3) 180,000 porcelain ir.sulators (Schedule No. 158), | Copper rail bonds: United States Steel Products Company ; 
ard (4) 2,150 telephones (Schedule No. 159). A deposit of 5?5 — tantalum lamps for tramcars: Messrs. Niemens Bros. Dynamo 
on the firet £1,000, and 23°, on the amount above that sum, is Works, Ltd. 
required with each tender. Local representation is necessary. HaANLEY.— Six transformers for Stoke-on-Trent County 
For copies of the specifications and forms of tender, application , Borough generating station : The British Westinghouse Electrical 
should be made to the High Commissioner in London for the — & Manufacturing Company, Ltd., £44 10s. each. 
Commonwealth of Australia, 72, Victoria-street, S.W., where © — LowDoN.— Tantalum and One-watt metal filament lamps for 
also preliminary deposits may be paid. Date July 19. the General Post Office for the ensuing six months: Messrs. 
REYKJAVIK. —The British Vice-Consul at Reykjavik, Iceland, | Siemens Bros. Dynamo Works, Ltd. 
reports that tenders are invited by the Telegraph Authorities LoNDoN.—Complete Coronation decoration and illumination 
at that place for the supply of the following :—17,400 kilogs. of | schemes: The Commercial Union Assurance Company, 27, 
3-3 mm. ard 3.000 kilogs. of 2-75 mm. hard-drawn copper | Cornhill, E.C.: The Commercial Union Assurance Company, 
telegraph wire, in accordance with the conditions and require- | Pall Mall, S.W.: Kensington Town Hall, S.W. ; Kensington 
ments stipulated by the Norwegian State Telegraph Authorities, Library, S.W.; North Kensington Branch Library, S.W. ; 
to be delivered f.o.b. Leith ; 4,200 insulators, Norwegian model | Kensington Baths, S.W. : Carreras, Ltd., Arcadia Works, City- 
No. 2, 4,500 telegraph pole hooks, Icelandic model No. 3, and road: Messrs. Siemens Bros. Dynamo Works, who, in accordance 
2.000 kilogs. of 5:3 mm. and 1,000 kilogs. of 4 mm. iron tele- . with their custom, will sub-let the work to contractors. 
graph wire, in accordance with the conditions and requirements ' MancATE. — Electric light installation at the New Fort Pavilion 
stipulated by the Norwegian State Telegraph Authorities, all to | for the Corporation: Messrs. Kingston & Company, £730. 
be delivered in the course of May f.o.b. Leith or any other port |. ST. Pancras.—High tension cables for Borough Council's 
having steamship communication with Iceland. Tenders should | Electricity Department : The Western Electric Company, Ltd., 


be sent as soon as possible by telegraph to the Telegraph Director, | £904; 1,000 kw. motor generator for King's-road generating 
Reykjavik, Iceland. station: Messrs. Bruce-Peebles & Company, Ltd., £2,500. 
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Wireless Telegraphy. 


Mr. Marconi on its Past, Present and Future.* 

Lecturing at the Royal Institution on. Radiotelegraphy 
on Friday, "Mr. Marconi dealt at some length with recent 
developments, with the experiments undertaken with a 
view to the prolongation of waves, methods of securing 
persistency of oscillations, the employment of direct current, 
and other questions of the first importance. 

Referring to the tests carried out in September and 
October of last year between Clifden and Glace Bay and 
the Italian steamer “ Principessa Mafalda," he said the 
receiving wire was supported at a height varying from 
1,000 ft. to 3,000 ft. bv a kite, and signals and messages 
were obtained without difficulty by dav as well as by night 
up to a distance of 4,000 miles from Clifden. Beyond that 
distance signals could be carried onlv by night. At Buenos 
Aires, more than 6,000 miles from Clifden, the night signals 
from both Clifden and Glace Bay were good, though their 
strength varied, but they could not be detected in the day 
time “though in Canada the signals from Clifden (2,400 
miles) were no stronger during the night than by day. The 
arrangement at Clifden which had given the best results 
was based upon the syntonic system of 1900, in which 
numerous improvements had been made since that date. 
An important innovation was the adoption there and at 
Glace Bay of air condensers composed of insulated metallic 
plates suspended in air at ordinary pressure. These greatly 
reduced the loss of energy which would take place in 
consequence of dielectric hysteresis were a glass or solid 
dielectric employed. 

With regard to the experiments for obtaining continuous 
or prolonged trains of waves, the lecturer said it had been 
his experience that, when utilising the best receivers at 
present in use, it was neither economical nor eflicient to 
attempt to make the waves too continuous. Much better 
results were obtained when groups of waves were emitted 
at regular intervals in such manner that their cumulative 
effect produced a clear musical note in the receiver which 
was tuned not onlv to the periodicity of the electric waves 
transmitted but also to their group frequency. In this 
manner the receiver might be doubly tuned, with a result 
that a far greater selectivity could be obtained than by 
the emplovment of wave tuning alone. Results almost as 
good as those obtainable by means of continuous oscil- 
lations could be achieved with groups of waves, the decre- 
ment of which was in each group ‘03 or ‘04. This meant 
that 30 or 40 useful oscillations were radiated before their 
amplitude had become too small to affect the receiver 
perceptibly. The condenser circuit at Clifden had a decre- 
ment of from :015 to :03 for fairly long waves. This per- 
sistency of oscillations had been obtained by the employ- 
ment of his system of 1907 in which the apparatus consisted 
of a metal discs having metal studs firmly fixed at regular 
intervals in its periphery and placed transversely to its 
plane. This dise was caused to rotate very rapidly between 
two other dises by means of an electric motor or steam 
turbine and the side dises were also made to revolve in a 
plane at right angles to that of the middle disc. The studs 
were of such a length as just to touch the side dises in passing 
and thereby bridge the gap between the latter. 

The effect of this instrument was that with the frequency 
emploved at Clifden (45,000), when a potential of 15,000 
volts was used on the condenser, the spark gap was prac- 
tically short circuited during the time in which one complete 
oscillation only was taking place, when the peripheral 
speed of the dise was about 600 ft. a second. Thus the 
primary civeuit could continue oscillating without material 
loss being caused by resistance in the spark gap. The 
number of oscillations was governed by the thickness of 
the side dises, the primary circuit being abruptly opened 
as soon as the studs attached to the middle dise left the 
side discs, and this sudden opening of the primary circuit 
tended immediately to quench any oscillations. which 
might. still persist in the condenser circuit, a circumstance 
which embraced an important advantage for, if the coupling 
of the condenser circuit to the aerial was of suitable value, 


* Abstract uf a lecture delivered at the Royal Institution, on Friday, June 2. 
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the energy of the primary would have practically all passed 
to the aerial circuit during the period of time in which the 
primary condenser circuit was closed by the stud filling 
the gap between the side discs, but after this the opening 
of the gap at the disc prevented the energy from returning 
to the condenser circuit from the aerial. 

The regular employment of high-tension direct current 
for charging the condenser was another important feature 
at Clifden. Continuous current at a potential which was 
capable of being raised to 20,000 volts was obtained by 
means of special direct current generators which charged a 
storage battery of 6,000 cells connected in series. The 
capacity of each cell was 40 ampere hours. When the cells 
were employed alone the working voltage was from 11,000 
to 12,000 volts, and when both the d.c. generators and 
the battery were used together the potential might be 
raised to 15,000 volts through utilising the gasing voltage 
of the storage cells. For a considerable portion of the day 
the storage battery alone was employed, with the result 
that for 16 hours out of the 24 no running machinery need 
be used for operating the station with the exception of 
the small motor revolving the disc. The potential to which 
the condenser was charged reached 18,000 volts when that 
of the battery or generators was 12,000, this being brought 
about by the rise of potential at the condenser plates, 
following the rush of current through the choking coils at 
each charge. 

Mr. Marconi said that a curious result first noticed nine 
vears ago in long distance tests carried out on the 
* Philadelphia " was the detrimental effect produced by 
daylight on the propagation of electric waves over great 
distances. According to Professor Fleming, the daylight 
effect should be more marked on long waves than on short, 
but the reverse had been his experience, and in some 
Transatlantic experiments in which waves about 8,000 
meters long were used, the energy received by day at the 
distant receiving station was greater than that obtained 
at night. Later observation tended to show that the effects 
varied greatly with the direction of transmission, the 
results obtained when transmitting in a northerly and 
southerly direction being often altogether different from 
those observed in the easterly and westerly direction. 
Observations showed that while the strength of the received 
waves remained as a rule steady during day time, they 
became gradually weaker after sunset, and about two hours 
later they were at. their weakest. They then began to 
strengthen again, and reached a very high maximum at 
about the time of sunset at Glace Day. 

There was no doubt that wireless telegraphy was tending 
to revolutionise our means of communication. In the 12 
months from May, 1910, to last April, commercial messages 
containing a total of 812,200 words were sent and received 
between Clifden and Glace Day, while the fact that a 
system of Imperial wireless telegraphy was to be discussed 
at the Imperial Conference showed the supremely important 
position which radiotelegraphy over long distances had 
assumed in the short space of one decade. Its importance 
from a commercial, naval, and military point of view had 
increased very greatly during the last few years as a con- 
sequence of the innumerable stations which had been 
erected or were in course of construction. Notwith- 
standing this multiplicity of stations and their almost 
constant operation, mutual interference between properly 
equipped and efficiently tuned instruments had been 
almost entirely absent. Some interference did, without 
doubt, take place between ships, because the two wave- 
lengths adopted in accordance with the rules laid down by 
the International Convention were not sufficient for the 
proper handling of the very large number of messages 
transmitted, and a considerable advantage would be 
obtained by the utilisation of a third and longer wave to 
be employed exclusively for communication over long 
distances. In regard to the high-power Transatlantic 
stations, the facility with which interference had been 
prevented had to some extent exceeded his expectations. 
At a receiving station situated at a distance of only eight 
miles from the powerful sender at Clifden, during a recent 
demonstration arranged for the Admiralty, messages 
could be received from Glace Bay without any interference 
from Chfden when this latter station was transmitting at 
full power on a wave-length differing only 25°, from the 
wave radiated from Glace Bay, 
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In this Section of “The Electrical Engineer" we give Publicity to New Inventions and Specialities. 


The Jandus Regenerative Flame Are Lamp. 


This lamp is an enclosed flame arc lamp using chemically 
treated carbons in an air-tight enclosure. The arc is enclosed 
in a cylindrical clear inner globe, and the latter. com- 
municates with two side tubes, through which a constant 
circulation of fumes from the are is kept up during the 
whole period of burning. This is attained due to the heat of 
the arc in the inner globe, producing à strong upward 
draught of heated gases, which descend through the 
side tubes and pass up again through the inner globe. 

Due to the rapid upward current of heated pases, it is 
found that no fumes are deposited, to any extent, upon 
the inner globe; the deposit mainly occurs in the top 
parts of the globe frame. The extremely rapid circulation 
has the effect of carrying the majority of the chemical 
vapours through and through the arc, which action serves 
to regenerate the chemical vapours therein. The result of 


this is that, with the very small consumption of chemicals 

per hour, the carbons used are very long burning. The 

regenerative lamp gives a life of 70 to 100 hours per trim 

with one pair of carbons, the particular burning hours of any 

lamp being according to the current adjustment of that 
articular lamp. 

The candle-power of the lamp is extremely high. For a 
consumption of approximately 250 watts a maximum 
candle-power of about 2,000 is given; while, with a 
current consumption of about 500 watts a maximum 
candle-power of about 4,100 is given. This maximum 
candle-power is produced at an angle of 15° to 16° below 
the horizontal, thus ensuring a well diffused light over an 
extremely large area. 


It will be seen from these figures that the lamp has an 
exceedingly high efficiency, and, moreover, it 13 also the 
lamp with the lowest running costs, as the carbons do not 
cost more than approximately 1-10th of a penny per hour. 

It is also interesting to note that the design of the lamp 
entirely eliminates all shadows ; this fact, combined with 
the excellent horizontal diffusion of the light, renders the 
lamp an ideal one for street lighting, workshops, interior 
lighting, or large open spaces. 

A salient feature of the lamp is thet vertical carbons are 
used, thus allowing the mechanism to attain extreme 
simplicity *of construction, at the same time giving 
reliability, which is impossible to be found with the con- 
verging carbon or magazine type of arc lamp. There is 
absolutely no clockwork or any similar device, and, more- 
over, no fumes are allowed to enter into the lamp to 
corrode or clog its operation. 

The colour of the light given by the regenerative lamp is a 
brilliant vellow, and the globes and reflectors are so arranged 
that the diffusion of the light is of a very high order. 

With the advent of the ordinarv open type flame arc 
lamp some few years ago one difficulty which showed 
itself was in the non-suitability of such a lamp to be 
burned in a series of two on a voltage, for example, of 
200 or 250 volts; and an interesting feature of the Jandus 
Regenerative Lamp is that this difficulty has been solved, 
due to the fact that the double enclosure and regenerative 
principle of the lamp enables it to be run with an extremely 
flexible arc, and the result is that thistype of lamp can be run 
very economically on a voltage as has been named, i.e., 200 to 
250 volts. That is to say, on such a series instead of, as is 
usually done with the open type flame arc lamp, inserting 
a very heavy line resistance in series with the lamps (which 
is & very wasteful method) the extra voltage itself is 
absorbed in the lamp ; and thus, whilst using a low current 
consumption and a high arc voltage, the light given off 
from such a series of two lamps is equal per lamp to the 
light given off by the same lamp adjusted to burn, as is 
very often done with all types of flame lamps, four in 
series on the voltage named. This is a feature of the lamp 
which has been very largely taken advantage of, particularly 
in those cases where it has been much more convenient to 
use lamps running in a short series rather than having a 
large number of lamps burning unnecessarily in one series 
at one time. 

The Jandus Regenerative Lamp is an All-British Lamp, 
and is manufactured at the works of the Jandus Arc Lamp 
Electric Company, Ltd.,  Hartham-road, Holloway, 
from where particulars and detailed information can be 
had on application. 


Mixed Pressure Turbine. 
Messrs. Willans & Robinson, Ltd., of Rugby, have 


received an order from the Railway Commissioners of the 
Queensland Government, for a 750 kw. Willans impulse- 
disc and drum turbine, with a General Electric Companv's 
two-phase alternator and surface condensing plant. This 
turbine will be capable of giving its normal full load with 
high-pressure steam or with any mixture of high-pressure 
and exhaust steam, and 1s intended for installation in the 
Ipswich Locomotive Works of the Queensland Government 
Railways. 


A New Auto-Converter. 


Messrs. Crompton & Company, Ltd., of Are Works, 
Chelmsford, and Salisbury House, London Wall, E.C., have 
recently introduced the C.M.B. patent auto-converter which 
has been especially designed for reducing the voltage of a 
supply system to some lower figure for the economical 
working of such apparatus, such as cinematograph lantern 
lamps, searchlights, metal filament lamps, arc lamps, ete., 
and for depositing or welding processes. It is remarkably 
efficient, entirely self-contained, self-regulating and very 
compact, occupying only a small space. It is the only con- 
tinuous current transforming.anacline on the market with 
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one armature, one commutator, and one set of brush gear. 
The field magnet system consists of a mild steel*casting 
having four poles, on which are mounted the exciting coils. 
The armature is wound on a laminated and slotted core, 
carried on a spider, keyed to the shaft, and runs in two ball- 
bearings which dg e no attention. The single commu- 
tator 1s of large diameter, and is provided with carbon 
brushes, the positions of which are fixed and do not require 
any further movement after the first adjustments are made. 
The machine is constructed for three main purposes :—(1) 
For giving a secondary voltage which remains practically 
constant for any value of secondary current, (2) for auto- 
matically converting from constant potential to constant 
current, and (3) for automatically balancing a three-wire 
system. In addition to these applications, the principal 
features of the constant current C.M.B. auto-converter have 
been successfully applied to the control of motors requiring 
to run at varying speeds and to give a varying torque In 
order to meet special working conditions. Among such 
instances might be mentioned the driving of colliery winding 
gears, rolling mills, pumps, and air compressors, printing 
presses, electric railways and tramways, and electric 
omnibuses with portable storage batteries. The C.M.B. 
system enables such loads to be dealt with and controlled 
in a very simple and economical manner, at the same time 
permitting the use of powerful regenerative braking should 
it be required in order to assist in the control. 


Revolution Indicators. 


We have received from the Union Electric Company, 
Ltd., of Park-street, Southwark, S.E., a new booklet on 
revolution indicators for ship work. The system on which 


the operation of these indicators is based is the resonance of 
metal reeds when acted on by a magnetic field, in which 
electrical impulses occur at a frequency bearing a definite 
relationship to the revolution rate of the engine shaft. The 
impulses are furnished by a 24 pole magneto inductor, 
mechanically connected by cycle chain (or similar gearing) 
to the engine shaft, and run at a speed which, at 50-150 
r.p.m. of the engine shaft, will generate an alternating 
current of the same frequency value per second. Under 
these conditions, the reed of a vibration rate corresponding 
to the actual frequency existing in the circuit, at once 
enters into resonance. The readings are immediate, as there 
is no question of a pointer gradually coming up to a position 
on the scale. This is due to the use of reeds of a high 
vibration rate. Many attempts have been made to simplify 
matters by using reeds of low vibration rates (which do not, 
therefore, involve inductors with numerous poles to operate 
them), but such a system suffers from two radical defects. 
Firstly, the reeds are very sluggish in entering into resonance, 
and secondly, they are easily effected by periodic mechanical 
vibration, such as those due to a quick running pump on 
board. The reed scale is of the same accuracy throughout its 
entire range ; it does not alter in use and the reeds are 
indestructible. It admits of direct reading within 195 and 
on values between those scaled of 195, and it is claimed that 
there is no other system for indicating revolution rates at a 
distance which can offer anything approaching this accuracy. 
Alterations in the resistance of the connecting wires are 
practically of no account. because such alterations can only 
affect the current value in the circuit. They could not 
affect the readings on the indicator, which must be of the 
correct value for the speed in question because the electrical 
impulses producing these readings can only be derived from 
the engine, and current or pressure fluctuations cannot affect 
the readings shown. To the scale of 50-150 r.p.m., it would 
be simple to attach a further set of 50 recds and, using a 
combined indicator, extend the scale range from 25-150 
r.p.m. Scale ranges of lower values are not called for in 
practice, although it is desirable to observe that the engines 
are turning round ; for these lower values, where absolute 
accuracy of revolution rate reading is unnecessary, a pointer 
system is preferable and is, therefore, combined with the 
reed system in all our instruments. The pointer system is 
based on the electrical design of an electromagnetic volt- 
meter and 1s connected to tlie same magneto inductor. The 
moving system weighs only 2 grams, is pivoted in jewels, 
reads in any position, and is powerfully damped. 


27170.—1910. 


20728.—1910. 
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Waterproof Protector for Electric Lamps. 


24909.—1910. E. WIDMER, Seehofstrasse, Zurich, Switzerland. 
The protector consists of a case provided with a ring o; 
insulating material. Washers are placed between the 
adjoining faces of the case and the ring. A thread is screwed 
into the case to fix it in position. 


Galvanic Gas Cells. 


25879.—1910. G. Braun, Tumblingerstrasse, 15/0, Munich. The 
cel] is excited with electrically charged gases. One kird 
of gas only is applied in a positively or negatively charged 
condition, or two sorts of gas are employed in oppositely 
charged conditions. 


Compensation of Polyphase Commutating Dynamo Electric 
Machines. 


26685.—1910. ALLGEMEINE ELEKTRICITATS GESELLSCHAFT, 
Berlin. The regulating transformer is star con- 
nected and the ends of the phase winding are connected to 
intermediate points in adjacent phases instead of directly 
at the star points. The phase winding sections between 
the points of connection form a closed polygon. 


Electrically Igniting Miners’ Lamps. 


26892.—1910. J. PRESTWICH, 72, Eccles Old-road, Eccles. Each 
terminal of a storage battery has a tube connected to it. 
Each tube lies in a transverse position with the ends open. 
When the battery is closed the tubes lie flush with the 
front and back of the case. i 


Rectification of Alternating Electric Currents. 


27060.—1910. ELEKTROMECHANISCHE WERKE, G.m.b.H., 27. 
Sternstrasse, Frankfurt. The contact-making armature is 
tuned so as to be continuously oscillated by an electro- 
magnet excited by a rectified current and having a dircct 
current E. M.F. in its circuit. The exciting winding of the 
electromagnet is connected across the contact-making parts 
80 that the exciting current is produced by addition of the 
direct current and alternating currents E.M.F. 


Repulsion Motors. 

SIEMENS SCHUCKERTWERKE, G.m.b.H., Berlin. 
In order to improve the power factor of motors whose speed 
is controlled by the displacement of brushes, a second set 
of brushes and an auxiliary stator winding are provided. 
By this arrangement an E.M.F. is produced by the field 
at right angles to the min stator field and is impressed by 
means of a transformer on the circuit formed by the main 
brush set or on the main stator winding. 


Dynamo Electric Machines. 


26880.—1910. W. Horr, 213, Slade-road, Erdington, Birming- 


ham. This is an improvement in machines run at variable 
speeds. Auxiliary poles are placed between the main wound 
poles. The brushes are arranged to short circuit certain of 
the armature coils which are under the intluence of thes^ 
auxiliary poles, so that the current generated in the shor: 
circuited windings sets up a field in opposition to the main 
flux and exerts a demagnetising effect on the main pole: 
which varies approximately proportionally with the speed 
and thus weakens the effective field as the speed increase: 
and prevents the voltage from rising, thereby maintaining 
& constant output. 


Overhead Electric Conductors. 


28687.—1910. J. Paur, 54. Boulevard Haussmann, Paris. Thc 


conductor line is supported indirectly by posts arranged 
alternately on either side of the line in such manner that 
the conductor constitutes a broken line in plan and facilitates 
the contraction of the line due to variations of temperature 
and lessens the variation of the height of the line relatively 
to the rail. 


Electrically Operated Driving System. 


CROMPTON &. Company, LTD... Are Works, 
Chelmsford. An auxiliary field winding is arranged on the 
working motor in such a way that a powerful field is pro- 
duced at low speeds and gives the necessary torque to 
produce acceleration. The auxiliary field falls off as the 
speed increases and becomes a minimum at full speed. 


Electric Traction on Elevated Cable Tracks. 


L. H&issg, 23, Hollandische Strasse, Dortmund- 
This aerial cableway has separate supporting cables of iron 
wire so that the current conducting copper wires are relieved 
of weight and fewer upright supports are necessary for the 
copper wires. Moreover, thin copper wires mey be used 
instead of the more expensive strong and thick wires. 
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Regulation of Alternating Currant Generators. 


20540. 1910. SIEMENS NCHUCKERTWERKE, G.m.b.H., Berlin. 
The series coil of each relay device is connected across the 
secondary coil of & series transformer, the primary coil of 
which carries the main current of the generator. The 
secondary coils of all the series transformers are connected 
in series. 

Electricity Meter. 


1930.—- 1911. ALLGEMEINE  ErEKTRICITATS GESELLSCHAFT, 
Berlin. ‘This meter indicates the consumption of electricity 
ahove a certain energy. Two registering counting mechan- 
isms are emploved, one of which continually increases by 
the amount corresponding to the determined maximum 
energy. ‘The second only increases by this amount when the 
eaergy consumed is below the determined maximum energy. 
Oa exceeding this the total consumption is registered so that 
the difference of results of the two counting mechanisms 
shows the amount in excess of the determined maximum 
energy. 

Electro Magnetic Relay Device. 


2249.--1911. CUTLER HAMMER MANUFACTURING COMPANY 
Milwaukee, Wisconsin, U.S.A. Tne electromagnetic windings 
of this alternating current relay device are adapted to 
actuate a number of cores which form part of a pivoted 
member carrying a switch member. Each winding is 
mounted on and electrically connected to a hollow portion 
of a frame of conducting material. 


Magneto Electric Machinas. 


2434.—1911. A. E. FLETCHER, Sampson-road North, Birming- 
ham. This magneto machine is intended for use in con- 
nection with the ignition system of internal combustion 
engines. The condenser is located in a recess in the base of 
the machine instead of in a space in the upper ends of the 
magnets or carried by the armature. This arrangement gives 
greater compactness and leaves the magnet space quite free. 


Electric Transformers. 


4911.—1911. E. B. Koorw, 231, Strand, W.C. The secondary 
is formed of separate parta, each of which are provided with 
& work holder and are movable longitudinally in relation 
to each other. 


Cooling Rotors of Dynamo Electric Machines. 


5247.—1911. SIEMENS SCHUCKERTWERKE, G.m.b.H., Berlin. 
This dise rotor has a number of ventilating ducts arranged 
near the sides of the slots farthest from the magnetic axes 
of the rotor. 


Order Signalling. 


6626.—1910. SIEMENS & HALSKE, A.G., Berlin. This is an 
improvement in the device described in Patent No. 19684- 
1910. and consists in effecting the transmission between two 
succeasive discs with differently graduated signal spaces 
through an intermediate gear between the two transmitting 
systems to form a connection between the systems. 


Bonding Devices for Cables. 


8484.—1911. S. W. MARTYN, 11, Pratt-street, Camden Town. 
A bonding clip provided with a hole placed over the armour- 
ing of the cable and soldered to it. A screw passes through 
the hole and fastens the bond to a metal plate on which a 
block with an electrical fitting is mounted. 


Electric Circuit Controllers. 


10772..—1910. CUTLER HAMMER MANUFACTURING COMPANY, 
Milwaukee, U.S.A. An arm integral with the controller 
arm moves the circuit breaker to its closed position as the 
controller arm moves to its off position. The circuit breaker 
is held in its closed position by a lateh which is tripped 
by an overload electromagnet. 


Electric Motor Driven Capstans. 


10748.—1910. J. A. LipprE, 28, Rutland-street, Edinburgh. 
The electric motor is housed within the barrel of the capstan 
above the base upon which the barrel is mounted together 
with transmission gear for transmitting the clectric drive 
from the motor to the barrel. 


Electro-Mechanical Selector. 


10706.—1910. E. G. GODFREE, Service-street, Hampton, near 
Melbourne. This selector, which is intended for use in con- 
nection with electric signalling or for party line telephone 
systems, ete.. has an improved locking device by means 
of which all the stations except the one selected and the 
one sclecting mav be cut off the line, thus giving the same 
facilities to each as would be obtained with the use of a 
separate line, When the locking mechanism is released, it 
operates suitable electric. contacts which in turn send 
electrical impulses through the circuit. 


Incandescent Electric Lamps. 


10869.—1910. F. Harrison, Broad-street, E.C. The metal 
filaments are attached to the leading in wires by means of 
a paste composed of phosphorous and powdered platinum, 
or other metal, the melting point of which is reduced when 
heated in the presence of phosphorous. The lamp is ex- 
hausted and the filament heated by passing an electric 
current through it after which the bulb is scaled off. 


Dynamo Electric Machines. 


10970.—1910. T. von ŽZWEIGBERGK, Allerton-road, Southport. 
In this motor one-phase winding can be mechanicaliv 
displaced. relatively to another. phase winding circum- 
ferentially of the rotor, and the displacement of the phase 
winding be utilised for varving the angular velocity of the 
motor. "The direction of rotation of the rotor is reversed 
by displacing the phase windings relatively to one another 
at the periphery of the stator. 


Electric Radiators. 


G. Murray, 7. West-bank, Quadrant, Hillhead, 
Glasgow. The radiator comprises a support to the centre 
of which a reflector of parabolic shape is pivoted. The 
reflector carries one or more radiator lamps. The heat is 
thrown in a downward direction toward the floor of the 
room to be heated instead of upwards, where a great deal 
of heat would escape through the ventilators without warm- 
ing the atmosphere of the room. 


11013. 1910. 


Trolley Poles. 


11157.—1910. E. M. Munro, Finsbury-pavement House, E.C- 
The trolley base comprises a plate pivoted to a central 
support and carrying two pole sockets each capable of 
rotation relatively to the carrier. The sockers are connected 
together so that they each rotate in the same direction or 
through similar angles with or without springs to control 
the rotary motion between the pole sockets and the carrier 
or between the carrier and the fixed support. 


Stage Arc Lamps. 


11559.— 1910.) W. Waters, 57, Lower Mosley-street, Man- 
chester. 'l'he arc lamp haa a solenoid the core of which is 
connected to the carbon holders. An adjustable core is 
provided at the opposite end of the solenoid and acts as 
an electromagnet when the current is passing through the 
solenoid and attracts and retains the first-named core and 
enables the operator to adjust the carbons. 


Electric Traction Systems. 


17874.—1910. E. M. Munro, Finsbury-pavement House. E.C. 
In this system, by means of which power is supplied to 
railless vehicles from two or more overhead conductors, and 
automatic change-over switch is connected to the frame 
of the vehicle. The switch has three detinite positions, so 
controlled that the frame is always either connected to the 
earth and conductor or disconnected from both conductors, 


Magnetic Separators. 


18253.—1010. H. J. KEssLER & J. C. Kessier, Oberlahnstein 
am Rhein. The poles of the separator are of zig-zag shape 
and their outer vertices situated midwavs between the pole 
pieces and their inner vertices midways on the thickness 
of the pole pieces. 


Hygroscopic Shield for Suspended Electrical Conductors. 


24123.—1910. WESTERN ELECTRIC Company, Norfolk House. 
Victoria-embankment, W.C. This suspended shield is 
intended to protect the conductors from moisture suff- 
ciently to break any leakage path that may occur through 
the wearing of the covering of the conductor. The shield 
has a metal section which is united to the bare conductor 
and a section of impervious material of increased surface 
area and increased diameter imperviously united to the 
metal section. 


Prepayment Electricity Meters. 


3450.—1911. H. Aron ET EKTRIZITATSZAHLERFABRIK, C.m.b.H., 
39, Wilmersdorferstrasse, Charlottenburg. The meter has 
a normally inoperative coupling between the prepayment 
mechanism and the meter switch. The coupling is rendered 
operative after a part of the meter has rotated through a 
determined angle or distance during which period current 
can pass through the meter without prepayment, after 
which further current can be obtained only after prepay- 
ment by the insertion of a coin. 


Automatic Telephone Exchange Circuits. 


2733.—1911. NiEMENS & Haske. A.C., Berlin. The source of 
current for automatically calling a subscriber is directly 
connected to the contacts of the side switch and controls 
the cireuit operations of the connector so that no call relay 
is needed to transmit the first callto the subscriber. 


TRAFFIC RETURNS 
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AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns per 


Line. 


Ending, 1911-12.| 1910-11. 


ration........-.; May 


Aberdeen Co sane 


Ayr Corporation ....... 
Birkenhead Corporation.......- June 


Birmingham Corporation....... May 
Blackburn Corporation.........|^May 


Blackpool Corporation...... cm 
Blackpool-Fleetwood Trams.... June 
Bolton Corporation..... o.e. o (May 
Bournemouth Corporation... ... May 
Bradford Corporation.......... May 
Brighton Corporation..........|June 
Bristol Tramway Company.....|June 
Burnley Corporation.......---- June 
Burton Corporation..........-- Tune 
Cardiff Corporation...... wee ee | May 
Carlisle Tramways Company.... = 
Central London Railway ....... June 


City and South London Railway |June 
Cork E. 1. and L. Company.... une 


Croydon Corporation .......... “ay 
Darwen Corporation........... M = 
Dover Corporation ........---- Hay 
Dublin and Lucan Electric Ry... june 
Dublin U.T. ...... rn ..|^une 
Dundee City Tramways........ a 
East Ham Corporation......... une 
Glaagow Corporation......... .. (June 
Gloucester Corporation.........| ^^ 
Halifax Corporation ........... Muy 
Huddersfield Corporation....... ud 
Hull Corporation....... «T une 
Ilford Corporation............. Aui 
Ilkeston Corporation...........| MY 
Kirkcaldy Corporation......... v 
Lancashire United Tramways... May 
Leeds Corporation............. MAY 
Leicester Corporation.......... une 
May 
Liverpool Corporation ......... y 
Liverpool Overhead Railway... . (May 
London County Councli........ ` y 
London Electric Railway ...... MS 
Lowestoft Corporation ......... ay 
Maidatone Corporation......... SIRE: 
Manchester Corporation..... .. | May 


Metropolitan District Railway.. June 
Metropolitan Railway.......... June 


Nelson Corporation............/June 
Newcastle-on-Tyne Corporation.|May 


iM 


Newport (Mon.) Corporation....; May 
May 


Oldham Corporation........... 


Portsmouth Corporation ....... j 
Reading Corporation...........; Apiil 


Rochdale Corporation.......... 
Rotherham Corporation........|. 


Salford Corpotation...... 
Scarborough Tramways Co...... 


Sheffield Corporation ..........|May 
Southampton Corporation.......May 


Southend-on-Sea Corporation... 


May 
Btockport Corporation ... — 


Sunderland Corporation.........June 
Swindon Corporation ..........iMay 
Torquay Tramways.. — 
Wallasey Corporation... 


LIA LOO 


2ccccoc, JUDEC 


Warrington Corporation........:. May 
West Ham Corporation.........| Mar. 


Wolverhampton Corporation. ... May 


| 


2... e MAY è 


I 
3l 
3, 


4 


27 
31, 


week. 


7,632 
? 721 
11,738 
1,435 
43,984 
63,273 
)73 
157 
16,588 


11,550 
17,391 


--— eee 


524 
121 


1,215 
6.968 
2,318 
11,025 
1,390 


44, 166 
61,029 
168 


100 
16,203 


10,865 
17,030 


1,331 
568 


4,431 


— 


5.710 
1,083 


Increase or Miles of 
decrease. i track open. 
— -—-—-— 
Week. | Current . 1911. | 1910. 
year. | 
e RE: 
l 
£ € C 
316 (4-2,330 27} | 273 
[tms 7$ 8 
+ 92 Hu 415 | 24-089! 24:089 
4- 671 -Hp,139 | 66-792! 58:52 
+ 279 882 |1482 | — 
— |— 502 1402| — 
+ 70 |É— 806, — — 
-+ 314 141,715 42 42 
— 136 - 96  2944| 21:95 
414 42,685: 98 | 54-81 
+ 208 <+ 701 , 9-5 —= 
4 1,093 aur 67 67 
+ 236 — 22 20 
+ 40 66; 6h | 6 
+ 142 |. 957 | 17°35 | 17°35 
eas "o wem zs 
— 1,138 |—9,383 , 6-82 | 6:32 
+ 147 +2356 | 7.20 | 7:26 
T .85 + 717^ 9:89 | 989 
— 752 lj 478 | 1j | — 
zu = 7°23 | 7:23 
+ 49 4 240 | 7 7 
+ 35 — 65: 7 7 
-- 1,414 + 2,313 | 543 | 64} 
+ 32 — 28 — 
+ 383 396 ! 15 14 
+ 2,524 4-2,462 . 196 | 1044 
Mo x | 15 = 
+ 406 4-1,352 53-171| 37 
+- 271 |--1,456 | 284 | 28} 
+ 106 J-1,057 | 29 26 
+ 44/4 191 10 103 
+ 144 65; 4 4 
e ret. dit 7 
+ 187 HW 374. sot 39° 
+ 664 + 60,720 108 | 108 
+ 403 — | — — 
+ 713 -- 6,008 116 | 109 
+t 145 1,545 — 665 | 240 
- 482 M-15,687 129 | 132: 
d 2,244 — 21:25 | 21-25 
+ Sip 161: sy] — 
| 
== 7:4 = 
+ 371 -8.000 183 | 181 
tt 715 4 16.922 24 24 
361 1606 24} 244 
-+ 49 H- 352 | 2} ?1 
355 --2,327 — 601 | 59% 
i 
+ 4 226 | 144 | 14 
-- 182 38 836 , 30] = 
+ 5 /—1,240 153 | 28} 
+ 1394 30371, 1334 | 13} 
| 26 -1,446 — 94 20-93 
100 519 12 | 39 
+ 608 +2126 78 741 
= a Mn 
+ 822 143058 — 40 | 40 
+ lB | 52 18 18 
+ 113i 5415; — — 
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Total Passengers 
Ending |receipts. carried. 
£ 
May 31| 71,980 | 17,517,304 
Mar 31| 56,713 | 12,544 501 
Dec. 31| 35,210 2,039,144 
Mar. 31| 121,707 | 27,018,149 
» 31] 89,695 | 14,686,368 
» 81| 49,124 | 10,708,184 
Dec. 31,308,615 47,454,560 
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Dec. 31| 350,150 | 41,898,373 
Dec. 81| 25,497 6,704,071 
Mar. 31| 85,806 | 19,476,576 
„ 391| 13,899 2,557,654 
» 31] 11,593 2,697,672 
Dec 31, 7,472 449,077 
May 15| 62,328 16,843,909 
Mar. 31| 53,287 | 16,059,912 
May 81,893,501 | 222,730,571 
Mar. 31) 92,609 | 17,067,856 
» 31| 96,185 | 19,001,660 
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„ $1| 26,328 6,385, 466 
„ 31] 7214 1,968, 850 
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Mar. 31,244,065 | 45,771,011 
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» 25, 52,047 | 10,121,887 
Mar. 81; 52,004 9,155,172 
„ 381, 59,889 | 14,561,672 
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Mar. 31! 49,835 9,990,053 
, 93) 20,169 5,206,980 
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31! 44,432 | 9,440,309 | 
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Special Notice. 


The Inquiry into the Condition and 
Prospects of the Electrical 
Industry. 


Despite the greatly increased number of copies 
printed, the issues of THE ELECTRICAL 
ENGINEER for June 2 and June 9, were sold 
out before noon on the day of publication and orders 
received later for many hundreds of copies had to be 
refused. | 

To avoid disappointment instructions regarding 
increased supplies should be in the hands of the 
Publisher at latest by 10 a.m. on the morning before 
publ ‘cation. 


THE 


Coronation Holidays. 


In consequence of the Coronation Holidays, 
next week's Issue of THE ELECTRICAL 
ENGINEER will be published to the trade at 
9 a.m. on Wednesday, June 21. 


Advertisers are asked te note that NEW 
ADVERTISEMENT COPY & ALTERA- 
TIONS should reach the Advertising Manzger by 
noon on Monday, June 19, but official notices can 


l e received up to 10 a.m. on June 20. 


THE ELECTRICAL ENGINEER, 
149, Fleet-street, London, E.C. 


NOTES. 


EE attention of our readers is especially directed to 

the long and important contribution to the discussion 
on the condition and prospects of the electrical industry 
which is printed in this issue. It raises many points with 
which we cannot expect that all our readers will be in 
complete sympathy, but they will all, we feel assured, 
agree that it is an honest, noteworthy, and, indeed, almost 
monumental attempt to deal in a broad spirit with the 
problems with which the industry is confronted. It is 
written by one of the most prominent men in this country, 
who has been for thirty years identified with some of the 
most important electrical developments of that period, 
and it discusses the questions raised with a frankness and 
directness which, whatever may be the individual views 
of those who read it, cannot fail to appeal to all who 
have at heart the best interests of the industry. 


In connection with this inquiry we have to express the 
regret of the publishing department of the ELECTRICAL 
ENGINEER that owing to the exceptional demand for copies 
of the last two issues, many late orders could not be ful- 
filled, though the number printed was largely increased. 
In apologizing for the disappointment thus occasioned, 
we may state that of the current and all succeeding issues 
extra numbers will be printed in order to cope with the . 
requirements of the trade. 


A SLIGHT improvement is shown in the Board of Trade 

returns for May in respect of the electrical industry. 
The exports for the month are valued at £215,466 as com- 
pared with £206,549 in May of last year, an improvement 
of £8,917, but the total for the five months, £1,118,146, 
is still £406,482 lower than the aggregate for the first five 
months of 1910, unsatisfactory though that year was. 
Imports of electrical goods are down to £121,356, or £10,458 
less than the imports in May last year, while the five months’ 
total is £589,530, or £3,002 less than those of the corres- 
ponding period of 1910. The grand total of all imports 
for the month is £53,929,824, or £1,299,929 less than in 
May last year, while British exports were £37,614,828, 
an increase of £4,007,517. For the five months, imports 
totalled £283,051,009, an increase of £3,126,859, and ex- 
ports £187,555,147, an increase of £17,769,078. So far as 
the month’s returns are concerned the results are the more 
remarkable from the fact that there were three more 
working days in May this year than there were in May, 
1910. 


|? would seem probable that the long-protracted litigation 

between the municipal Council of Johannesburg on 
the one hand, and Messrs. D. Stewart & Company, Ltd., and 
Messrs. Beardmore on the other, is within measurable 
distance of a settlement. The action first came into Court 
some three years ago, when the Johannesburg Municipality 
claimed upwards of £400,000 on the ground that Messrs. 
Stewart & Company had failed to complete the contracts 
which they entered into for the installation of gas-producing 
plant, gas engines, and electrical plant for the Johannesburg 
electric tramways, lighting and power undertaking. Messrs. 
Stewart & Company denied that there had been any breach 
of contract, contended that the installation had been faith- 
fully carried out according to the specifications drawn up 
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by or for the Municipality, and declared that the failure 
of the installation to fulfil the required tests was due to no 
defect in the work, material or plant supplied, but was 
solely owing to the fact that the coal used by the Munici- 
pality was unsuitable for the class of work to which it was 
applied. 


When the case came up in 1908 Lord Mackenzie stopped 
the hearing in order that the parties might have their 
disputes settled by arbitration in the manner provided by 
the contract, and he also held that the validity and scope of 
the arbitration clause should be settled in the course of the 
arbitration proceedings. On an application on behalf of the 
Municipality, however, the Scottish First Divisional Court 
found that it was necessary for the disposal of the action 
that it should be ascertained whether under the law of 
England the clauses of arbitration covered the dispute, and 
the parties were directed to prepare a case for the opinion 
of the English Court. The Municipality appealed to the 
House of Lords, with the result that the case was remitted 
to the Court of Session at Edinburgh for proof, on the 
grounds that there being an averment that the whole 
contract had been repudiated by the defenders, it was for 
the Court of Session to determine whether it was so, and 
whether therefore the arbitration clause could still be 
appealed to by them ; and that in any event, as English 
law would not compel an English Court to refer the matters 
falling under these clauses to arbitration, the Court of 
Session was not bound to refer such matters to arbitration, 
but had jurisdiction to entertain the whole case. In the 
case of Messrs. Beardmore, who were cited as guarantors 
for the performance of the contract, the First Scottish 
Divisional Court held that the action was premature and 
dismissed it. The House of Lords, however, reversed this 
judgment, holding that the bond of guarantee was to be 
regarded as an English bond, and fell to be construed by 
English law, and that under that law the action was com- 
petently laid against the guarantors. The whole case is now 
being heard in Edinburgh by Lord Ormidale, and the 
hearing of arguments and witnesses will probably occupy 
the Court of Session till the end of the present month. 


ME JUSTICE LAWRANCE declared the other day in 

the King’s Bench Division that anybody who could 
foretell his chances in a Court of Law was *' cleverer even 
than a bookmaker.” The exemplar is not exactly on an 
eminence, but no doubt the comparison will serve. We have 
an instance of the force of this pronouncement in one portion 
of the Johannesburg case already referred to, and another 
illustration is afforded by the case of Andrews versus the 
Urban District Council of Abertillery. In this case, the 
Urban Council having obtained powers to supply electric 
energy by means of overhead mains supported on posts or 
standards, erected a standard on a paved piece of ground 
adjoining the highway and fronting a hotel, which had been 
built back from the highway. Mr. Andrews, the owner of the 
hotel, of the land on which it was built, and of the strip 
between the hotel and the highway, sought to-compel the 
Council to remove the standard. It was shown that the 
strip of land was practically part of the road, and had 
become a highway in the sense of having been dedicated to 
the use of the public; but it had not been acquired by the 
Council and had not become repairable by the inhabitants 
at large. In the Chancery Division Mr. Justice Warrington 
held that it was necessary for the proper discharge of the 
Council’s statutory duty to place the standard where they 
did, that they were therefore entitled to do so, and that 
plaintiff's remedy was to obtain compensation under the 
Lands Clauses Consolidation Act, 1845. The Court of 
Appeal, on the other hand, held that the Council had no 
power to erect a standard on a part of the street that had 
not been acquired by them and become repairable by the 
inhabitants at large, and reversing the judgment of the 
Chancery Division, gave a verdict for Mr. Andrews with 
costs against the Council. There are some very obvious 
comments demanded here, but as the Abertillery authorities 


are reported to be proposing to carry the case to the House 
of Lords, it would be improper to make them at this stage. 


bs interesting points were raised in the course of 
the Local Government Board inquiry (reported in 
last week's issue) into the application of the Wrexham 
Corporation for sanction to borrow £4,145 on account of 
the electricity undertaking. The Inspector, Mr. Ekin, 
observed that during the first seven years of the under- 
taking £3,353 were contributed to the works out of the 
rates. In the year 1907 they made a profit of £11 ; in 1908, 
£570 ; in 1909, £343 ; and last year £503, a total net profit 
of £1,427. Of that profit only £293 had gone to the relief 
of the rates, although the total indebtedness to the rates 
was £3,353, less the £293 paid, and Mr. Ekin wanted to 
know how this came about. The Electrical Engineer, Mr. 
Pickvance, explained that the profit had been put to the 
reserve fund. Mr. Ekin seemed surprised that it had been 
put to reserve instead of being applied to the relief of 
rates, and it was pointed out to him that the course adopted 
had been that advocated by Mr. Hooper, the Local Govern- 
ment Board Inspector who held the inquiry in 1908, while 
the Borough Accountant explained that the matter was 
as broad as it was long, for if they had not kept the money 
as a working balance, they would certainly have to go to 
the rates again. Mr. Ekin still did not appear to be satis- 
fied, but it seems to us that the action taken by the Corpora- 
tion was thoroughly business-like. It is the very essence 
of the success of these undertakings that they should be 
placed, as far as it is possible to do so, on the same basis 
as any other commercial undertaking, and certainly no 
business concern of the same. kind would neglect its reserve 
fund. It is odd, however, to find two experienced and 
eminently capable Local Government Board officials like 
Mr. Ekin and Mr. Hooper so greatly at variance on such 
a point as this. Mr. Hooper's dictum is “ make a strong 
reserve fund, and when you are sound on this point, give 
your profits to the ratepayers," and it seems to us that 
this is the logical attitude. Mr. Ekin thinks otherwise, 
but does not explain why. 


The opposition to the application came from the local 
gas company and the local water company, and was mainly 
directed against the street lighting ; but a considerable 
amount of criticism was launched against the battery 
proposals—not against the new proposition, but on account 
of the fact that a loan for the lighting battery was not 
paid off. As a matter of fact, the old lighting battery, 
which was dispensed with in 1905, was written off, a sum 
of money being withdrawn from the rates for that purpose, 
and the amount being used for capital purposes in other 
directions. The chief point about the opposition to the 
street lighting was that they laid claim to street lamps 
of 140 c.p., though the claim by the makers for these 
particular lamps is only for 75 c.p., under, of course, the 
best conditions. One must make allowances, no doubt, 
for temperament and enthusiasm on the part of Mr. LI. 
Hugh Jones, who appeared for the opposition, but when 
the makers only claimed 74 c.p. for these gas lamps under 
the most favourable circumstances, it seems scarcely fair 
to try to “ bluff" a guileless Local Government Board 
official into the belief that these gas lamps are giving 
double the candle-power hopefully claimed by the makers. 


V HEN we were congratulating the Postmaster-Genera] 

the other day on his attitude towards the National 
Telephone Company's staff, in view of the proposed transfer 
of the undertaking to the State, it appears that we read into 
his assurances more than was warranted by the actual 
words which Mr. Samuel used. The Chairman of the 
Metropolitan Committee of the National Telephone Staff 
Transfer Association states that in this matterjthe Post- 
master-General by no means comes into line with the 
expressed wishes of the staff. They, it seems, note with 
considerable apprehension the significant omission from his 
assurances of any reference to the question of establishment. 
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While they are grateful for the assurance that they will all 
be taken into the service of the Postmaster-General, they 
are unable to regard such a promise as a concession, inas- 
much as it is difficult to see how the business could be 
carried on without the co-operation and assistance of the 
highly trained and experienced body of workers which forms 
the staff of the company. Much more to the point would it 
be, says their Chairman, if some assurance could be forth- 
coming that they would be placed upon the Post Office 
establishment, and enjoy the security and benefits of that 
position. Furthermore, they naturally feel that past service 
with the company should count for something in the 
question of pensions and other advantages which a long 
service confers on a servant of the State, and of which there 
appears to be every intention of depriving them, for, so far, 
the utmost that has been promised them is recognition of 
two years' service with the company as service with the 
State. There is also the question of the future classification 
of the staff under the Post Office, which is awaited with 
verv great anxiety by those whose future is intimately 
bound up with its provisions, but of which they as yet know 
nothing, and they urge that when the Bill to give effect to 
the transfer is brought in by the Postmaster-General within 
the next few weeks, members of a Government and of a 
Parliament committed to a sympathetic consideration of 
the claims of labour “ will not lose sight of the importance 
of settling these questions of establishment, past service, 
and classification. promptly and equitably, so that the 
country will not be taking into its service a staff labouring 
under a sense of injustice." 


pein railway progress in unlikely latitudes is 

well illustrated by a note in our contemporary 
“ Engineering ” on the electrification of the Lapland Rail- 
way. We learn that in spite of an unusually severe arctic 
winter, the work on the Porjus Railway has been energetic- 
ally proceeded with, and the work in connection with the 
hydro-electric station at Porjus has been begun. The con- 
struction of the power line from Porjus will be taken in 
hand this month, and part of the line is expected to be 
finished before the end of the year. The directors of the two 
electric companies who have secured the contract for this 
line, the Siemens-Schuckert Werke, of Berlin, and the 
General Swedish Electric Company, have just paid a visit, 
with other engineers, to Lapland to inspect the localities 
and {undertake trial ore transports on the Kiruna-Riks- 
gransen section of the Lapland Railway—the portion which 
is to be electrified. The present large steam locomotives, of 
the so-called “ R” type, haul, as a rule, 28 wagons, each 
with a load of 30 tons. The electric trains will comprise forty 
wagons of the same size, propelled by two electric loco- 
motives, one pulling and one pushing, with an aggregate 
capacity of some 2,000 h.p., and the average speed will be 
about twice that of the present trains. The increased speed 
will make it possible to despatch twelve trains in the day 
instead of the present nine trains, without increasing the 
number of passing places. The experimental trains had the 
weight of the future electric trains—that is, forty wagons— 
but they were each hauled by two locomotives. Negotia- 
tions have also been entered into with the Norwegian rail- 
way authorities about a possible electrification of the 
Norwegian section of the line from Riksgransen to Narvik. 


WO additional instances of the administrative excel- 
lence of the Telegraph Department have come under 
notice during the past week. In one case a telegram dis- 
patched from a southern suburb of London to a northern 
suburb at two o'clock in the afternoon only reached its 
destination two davs later at one o'clock, having taken 
exactly forty-seven hours to accomplish a journey of 
thirteen and a quarter iniles. Investigation showed that the 
telegram was accurately addressed in every particular, and 
that there was no question of the person to whom it was 
sent having been absent from home. It had simply been 
* overlooked " at the receiving office. The telegram urged 
the withdrawal of a sum of £300 from the Birkbeck Bank, 
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and as it was sent off twenty-four hours before the suspension 
of payment was announced, it was not received, of course, 
till after the Bank had closed its doors. Had it been de- 
livered at the proper time the recipient would have been 
relieved of a great load of anxiety, and would have been 
saved from an inevitable loss. But, of course, there is no 
ef : 39 
compensation. 


In the other case, a Nottingham gentleman, Mr. W. T. 
Williams, whose business took him to Gibraltar, cabled 
home his arrival there through the Exchange Telegraph 
Company. The message was never delivered, and four days 
later a cable was sent from his home in Nottingham anxiously 
inquiring if he had reached his destination, as no word had 
been received from him. He telegraphed back to say he had 
duly cabled word of his safe arrival four days before. The 
Exchange Telegraph Company took up the matter with the 
Post Office, and the Post Office admitted that the first. cable 
had been received but had “ gone astray while in the hands 
of this Department.” As an act of grace the Post Office 
refunded the cost of the original telegram, but scouted the 
idea of any reimbursement on account of (a) the telegram 
sent from Nottingham, (b) the second telegram from 
(Gibraltar, rendered necessary by the first having ‘ gone 
astray in this Department ” ; or (c) the anxiety suffered by 
Mr. Williams's family during the four days they were 
without news from him. In short, as Mr. Williams points 
out, " this Department " has made a profit out of its own 
carelessness. 


UR Business Notes this week deal with the accounts 
of a number of municipal supply undertakings, and 
afford much interesting reading. We might specifically 
instance the case of Bury, in which there is shown a gross 
profit of £10,107, equivalent to 7-7 per cent. on the capital 
employed—sufficient, in the case of a private company, to 
pay 44 per cent. on stock, 7 per cent. on ordinary shares, 
and leave £2,606 to be carried to reserve fund. As, how- 
ever, it is a municipal concern, £8,452, equivalent to 63 per 
cent., goes for interest and sinking fund, leaving only £1,656, 
or 1:3 per cent., for relief of rates, depreciation, and reserve. 
The case of Bury, by the way, is quite noteworthy in respect 
of the varied applications of electrical energy to commercial 
purposes. For various industries 329 motors are in operation, 
giving a total h.p. of 2,802. This aggregate horse-power is 
employed in respect of 1,019 h.p. in engineering trades, 
3644 h.p. in cotton mills, 311 h.p. in woollen mills, 2093 h.p. 
in hoists, lifts, and cranes. 154 h.p. in wood working, and 
147 h.p. in bleaching and dveing works, while other users 
include book binding, 1 h.p.; boot repairing, 14 h.p.; 
bottling machinery, 10} h.p. ; bread making, 7 h.p. ; cine- 
matographs, 83 h.p.; cotton waste machinery, 35 h.p. : 
corn mill, 20 h.p. ; dentistry, 1 h.p. ; fans, ventilating, and 
heating. 193 h.p.; felt making, 80 h.p.; fruit cleaning. 
14 h.p. ; hat making, 32 h.p.; hay chopping, 29} h.p. ; ice 
cream making, 74 h.p.; laundry machinery, 19} h.p.; 
leather and tannery works, 5 h.p. ; mattress making, 2 h.p. ; 
meat chopping, 9 h.p.; mortar grinding, 74 h.p.; organ 
blowing, 6 h.p. ; potato chipping, 2 h.p. ; printing, 614 h.p. ; 
pumping, 11 h.p.; refrigerating and ice-making, 86 h.p. ; 
rope and twine making, 174 h.p. ; sewing machines, 6} h.p. ; 
and slipper making, 84 h.p. 
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APPOINTMENTS. 


As will be seen from an official announcement in another 
column, the London County Council is inviting applications 
for a demonstrator in electrotechnology, and also for a 
visiting teacher of telegraphy and telephony. 

The Hammersmith Borough Council invite applications 
for the appointment of fourth Assistant Engineer at the 
Electricity Works, to act as junior engineer-in-charge. 
Details will be found in an official announcement on another 
page. 

The Borough Electrical Engineer of Stockton-on-Tees 
desires to thank applicants for the post of shift engineer, 
and to say that this appointment has now been filled. 
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The Electrical Industry of Great Britain. 


Inquiry into its Condition and Prospects. III. 


We break this week the intended sequence ET 
special articles on specific phases of our inquiry 
in order that the exhaustive analysis of the position 
which is printed on this and succeeding pages may 
be presented to our readers in full. It is written by 
one of the most prominent members of the electrical 
industry in this country and bears, as will readily 
be seen, the stamp of a wideandripeexperience, and 
wehave appended to it the reference letters “ A. D.C." 
In a covering letter the writer says: “I do not 
desire any publicity in the matter and my only 
object is that those who are making a serious effort 
to inquire into the causes of our discontent should 
have the opportunity of knowing the views of 
one who for the last thirty years has given close 
and constant attention to the subject." 


Before replying specifically to these questions I would 
like to state generally that the whole subject matter is 
exceedingly complex and there are a multiplicity of causes 
for the present conditions, and their remedies cannot be 
found in any single cure. The electrical industries are 
made up of heterogeneous parts, each one of which requires 
different treatment ; in a lesser degree they are like the 
vegetable kingdom, they are governed collectively bv | 
certam natural laws but each plant requires NEM 
treatment, and some of them are likely to flourish under 
conditions which involve the decay of others. 

In answer to the first question, I state unhesitatingly | 
that the present condition of the electrical industry i is not 
satisfactory. 


(a) The proportion of profit made in most of the manu- | 
facturing departments is less than that made in | 
most other industries, and the return on the capital 
invested in the other electrical departments is like- 
wise inadequate, and for the past ten vears has been 
steadily declining. The average return is only about | 
495, including telegraph and telephone investments, | 
which are above the average of the others. Ex- 
cluding these two departments the average return | 
is only about 3195, which, considering the risks 
involved and the highly expert character of the | 
work, 1s an inadequate return. | 

(b) The security of most of the capital is inadequate 
owing to the onerous terms of expropriation allowed 
to local authorities. 

(c) There are many other respects in which the electrical 
industry may be described as being unsatisfactory, 
but it would require a very long statement to set 
out all the grievances, and they can be better stated 
separately by the leading | men in the various 
departmenta. 


Referring now to the causes of the unsatisfactory con- 
ditions of the industry, the following paragraphs contam 
my views on this aspect of the matter :— 

l. The real causes of the present depression in the 
electrical industry are not now distinctly visible ; 
they are obscured by conditions which these causes 
have produced, and the symptoms are frequently 
mistaken for the maladies. 

2. It will facilitate a correct view of the situation to 
take a brief survey of the general industrial con- 
ditions which preceded the electrical industry and 
of the environment within which 1t has developed. 

3. During the first half of the last century the prevailing 
economie doctrines were in favour of the removal 
of restrictions on enterprise and commerce. The 
extension of industries was encouraged. The advent 
of steam, the building of railways and the i inaugura- 
tion of telegr raphs all tended to give Great Britain 
enormous commercial advantages over other coun- 
tries, while the adoption of the free trade policy | 


oe 


p cheap food to be imported, thus assisting 
England to hecome the chief manufacturing country 
of the world. Both exports and imports increased 
by leaps and bounds, and general prosperity led to 
the accumulation of great wealth. 


4. Contemporaneously with this prosperity impetus was 


given to the development of Local Government 
bv the passing of the Municipal Corporations 
Act. 1834, and various events contributed to a 
growing tendency in favour of State and Municipal 
ownership of public service enterprises. 


. The telegraph industry shared in the general industrial 


prosperity of the country, and the telegraph con- 
struction and cable companies were able to establish 
successful businesses, which they have since been 
able to maintain. In 1868 the telegraphs were taken 
over by the Government. This was done on the 
basis of estimates which were subsequently found 
to be too optimistic. For the purpose of carrying 
out this policy, its advocates had made a powerful 
propaganda im favour of State ownership. 


6. This agitation contributed to the general consideration 


of the terms of concessions granted to companies 
carrying on public services. It was felt that the con- 
cessions held by gas and water companies were too 
favourable to investors, and not sufhciently pro- 
tective of the interests of the community. These 
views found statutory expression when a little later 
horse tramways were promoted. The Tramways Act, 
1870, is the legislative beginning of the troubles of 
the clectrical industry, although the industrial 
application of electricity to tramways and lighting 
was not then thought of. The Tramways Act, 1870, 
contained the notorious purchase clause and other 
onerous provisions, the full force of which was not 
then understood, but which, a few years later, 
stopped all tramway development. 


The Act, however, was not intended to be quite the 


socialistic measure it has since proved to be. While 
it contemplated municipal ownership combined with 
private enterprise, it did not authorise local authori- 
ties to operate tramways. This extension of muni- 
cipal functions took place subsequently, and com- 
pletely altered the relations between local govern- 
ment and private enterprise. Until then the func- 
tions of local authorities towards private enterprise 
were those of government (local), but when they 
undertook the working of tramways and the supply 
of electricity, they became competitors and rivals 
of the companies, besides being supervisors over the 
companies for the protection of the public—a 
duality of position which detracted from the just 
treatment of the companies. 


8. When, ten years after the passing of the Tramways 


Act, concessions for electric lighting were applied 
for, the principles of the Tramways Act were adopted 
in the Electric Lighting Act of 1882. Mr. Chamber- 
lain, who was then President of the Board of Trade, 
being at that time a strong advocate of municipal 
enterprise. But the E lectric Lighting Act was 
worse than the Tramways Act. Horse tramways 
were not so highly technical as electricity supply 
nor so difficult to develop. Electricity had to force 
its way in against the powerful competition of 
the gas companies. The latter have the protection 
of perpetual tenure and can afford to fight even 
harder than they have vet done. What the cleetric 
light companies are exposed to in this competition 
has been seen in the effect which the introduction 
of the improved gas mantle had in reducing the 
price of electricity. But none of these considera: 
tions were taken into account by the Legislature 
when it put shackles on the electricity 


supply 
industry. 
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9. Such were, very briefly stated, the unsuitable founda- 


10. 


11. 


12. 


13. 


14. 


tions on which the electrical industry in Great 
Britain was laid. Although the unsuitability of these 
foundations to the character and requirements of 
electricity have been evident for years past, it has 
proved impossible to get them altered, and subse- 
quent legislation has been in keeping with the initial 
Act. The Amending Act of 1888 only modified the 
period of purchase, but in other respects it empha- 
sized the preferential consideration given to local 
authorities. 


When in 1896 the Light Railways Act was passed, 
some hopes were encouraged that the restrictions on 
electric traction would be relaxed, for the Act con- 
tains no Purchase Clause and does not confer on 
local authorities the right of veto, but the Board of 
Trade interpreted the Light Railways Act in the 
spirit of the Tramways Act. 

The reasons why the electrical industry in Great 
Britain has not received from: the legislature the 
consideration which its importance and special re- 
quirements deserved, can, although complex, be suffi- 
ciently indicated in a few words. A new industry 
like electricity is initiated by enthusiastic inventors 
and scientists. In the demonstration of important 
scientific advances of great value to the community, 
the difficulties of commercial exploitation are apt 
to be minimised, and in the desire to make head- 
way, defective legislation is accepted as good enough 
when it would be better in the general interests to 
oppose, and even to reject it and postpone enterprise 
until Parliament has been educated to concede fair 
and satisfactory measures. 


In order to form enlightened public opinion and to 
influence Parliament, some organization and com- 
bination are essential. The electrical industry has 
never had the benefit of the requisite commercial 
organization for the purpose of guiding public 
opinion and the legislature. On the other hand, the 
local authorities have a powerful and compact 
organization which is always able to bring pressure 
to bear on members of Parliament and on govern- 
ment departments. 


It would lead too far away from the immediate 
purpose of these notes to state fully the reasons why 
the industry has had no collective organization to 
represent its political and commercial interests, vis 
a vis, the general public and Parliament ; but they 
are to be found in the fact that the industry has 
grown up during the life-time of a single generation, 
and during a period of transition in regard to 
political and economic questions. One scientific 
advance has followed upon another so quickly that 
there has not been time to obtain perfect com- 
mercial definition of each stage before it has had to 
be altered. Meanwhile new forces of a politico- 
economical kind have operated, in so far as the 
electrical industry has been concerned, with scarcely 
any effectual opposition. 


It is also necessary to remember that the general in- 
dustrial conditions of this countrv have undergone 
a marked change during the last thirtv vears to the 
detriment of a new industry like electricity. Trade 
Unionism has become a powerful force. and imposes 
conditions which the founders of Free Trade strongly 
opposed. England is no longer the chief manufac- 
turing country of the world. Other nations, while 
developing their manufacturing interests in com- 
petition with England, have in a large degree closed 
their markets to English manufacturers. England, 
on the other hand, has continued to admit free the 
manufactures of other nations. Under conditions 
of free imports it is next to impossible to establish, 
in competition with protected countries, a strong and 
remunerative home market for manufactures which 
are not indigenous, or whih do not enjoy the pro- 
tection of patents or secret processes. 


. The altered economic conditions of the country have 


tended during the past thirty or forty years to reduce 
industrial profits to a minimum; and it is no ex- 


16. 
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aggeration to say that in some branches of industry 
profits have practically disappeared. Owing, how- 
ever, to the large accumulated wealth in the country, 
this state of things is not yet generally recognised. 


It is only by having due regard to the circumstances 
indicated in the preceding paragraphs that the con- 
ditions of the electrical industry can be appreciated. 
The causes of the troubles in this industry do not 
appear on the surface, An examination of the con- 
ditions, however, will show numerous symptoms of 
trouble which assume different forms according to 
the section of the industry examined. It will not be 
difficult to account for these symptoms if the real 
causes of the troubles already indicated are kept in 
view, viz. :— 


(a) Premature legislation of à socialistic character ; 


trade unionism ; municipal trading. 


(b) The closing of foreign markets to English manu- 


17. The chief disabilities under which, 


facturers, and the free importation of foreign 
manufactures into this country. 

in the view of 
the writer, the electricity supply, traction, and 
manufacturing departments of the industry suffer 
have frequently been stated, and it is unnecessary 
to reiterate them here. It is, moreover, impossible, 
within the limits of these notes, to exhaust the 
list of troubles from which the electrical industry 
is suffering. It is better that these should be 
stated by the particular sections of the industry 
which are subject to them. It will, however, be 
found on analysis that their troubles are but symp- 
toms of the general constitutional maladies indicated 
above. It may be interesting to deal with two or 
three general explanations of the depression in the 
industry which have lately been suggested, and to 
show how little they explain unless they are traced 
to the real causes. 


18. It is said that the electrical profession is overcrowded. 


The statement is undeniable, but it is no explana- 
tion. Every new industry in England which appears 
to offer an opening for profit tends to become over- 
crowded. Owing to the general diminution of profits, 
competition for new openings is necessarily keen. 
This is seen in the motor industry, or in any new 
industry which is started in this country. The fact 
that there are more consulting engineers in this than 
in any other country arises also out of the unsatis- 
factory conditions of the manufacturing departments 
and the rapid development of municipal enterprise. 


19. Consulting engineers have in some respects increased 


20. 


the difficulties of the industry. They have assisted, 
no doubt unintentionally, to retard the standardiza- 
tion of plani. Manufacturers, instead of making 
to large stock orders, have to make to individua! 
specifications. There has also been a tendency to 
carry out the work for the local authorities according 
to a high but expensive standard. Public service 
companies have had to follow suit, and have bcen 
forced to spend more than necessary. This, coupled 
with the fact that electric light and traction com- 
panies have to carry heavy legislative and municipal 
burdens, has made the capital cost of English under- 
takings greater than they are abroad. Consequently 
sparsely populated districts are not served by light 
railways, because light railways, instead of being 
what they are in Belgium and France, have in 
this country been defined by the requirements of 
local authorities and by the traditions of the Board 
of Trade as expensive tramways. The restrictions 
to the use of overhead wires and other regulations 
have impeded progress of electricity supply as well 
as of tramways. 


Another consequence of these conditions is that 
electrical undertakings in this country for the most 
part are afflicted by municipal limitations. They are 
parochial in their character instead of being compre- 
hensive or national. An examination of the tram- 
wavs In the country will afford overwhelming con- 
firmation of this view; and the electric power 
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will provide many other examples of the effect of 
this influence. The National Telephone Company 
appears as an exception in having been able to 
establish an enterprise which is not merely local. 
This is due to their having been able to extend their 
business by overhead wires which did not require 
statutory sanction and which local authorities had 
but little power to veto; nevertheless, the company 
has been seriously harassed and thwarted, both by 
Government and by local authorities. 

21. Another so-called explanation of the troubles in the 
electrical industry is that Germany is ahead of 
England in the matter of technical education. This 
is not generally admitted ; but even if it were so it 
is more a consequence than a cause. The desire of 
other countries to share in the great industrial 
developments has led thein to adopt higher educa- 
tional and pioneer methods. Owing to her prosperity 
during the past century, England has not yet been 
aroused to the necessity of emulating the methods 
of other countries. In the particular case of the 
electrical industry in Great Britain, profits are not 
sufficient to enable manufacturers to spend money 
on much experimental work, while foreign producers 
who are making profits can afford to act as pioneers 
with new inventions. 

23. The better industrial conditions abroad have en- 

- couraged different methods of finance which in turn 
again stimulate industries. The English banking 
svstem necessitates capital for new enterprises being 
raised by means of direct appeals to the investing 
public, while the great German financial institutions 
not only finance industrial undertakings for several 
years until they are well established before inviting 
public subscriptions of capital, but they actually 
initiate the enterprises. The consequence is that in 
Germany many enterprises are taken up and carried 
out when the experts are convinced of their merits, 
and are satisfied that the time is ripe for their 
development, not merely for their finance, and 


irrespective of immediate financial consideration. In - 


England, on the other hand, such schemes are 
pigeon-holed until the man in the street is ready to 
invest in them, and then a so-called “‘ boom " is 
created, during which the promotion of companies 
is multiplied and bad schemes follow in the wake of 
good ones until there is a surfeit, when a reaction 
takes place, and the sources of capital are closed 
to that particular industry for many years after- 
wards. This unregulated method of raising capital 
has really a very prejudicial effect upon the steady 
development of our industries. We have had 
electrical, bicycle, rubber and other booms, and in 
each case the particular industry hes been flooded 
with capital to excess instead of each industry 
being gradually developed, allowing growth and 
experience to advance together. Other countries 
have their financial and industrial fevers, too, but 
not in the same degree or form as we, because the 
industrial banks and financiers abroad regulate the 
output of schemes which our financial magnates do 
not do. The remedies I suggest are indicated in the 
answer to Questions 4 and 5 below. 

In reply to question 2, the explanations given above 
of the causes of the unsatisfactory condition of the elec- 
trical industry, point to the futility of trying to remove 
symptoms by treating them as causes. One of these false 
remedies has been the suggestion that the present excessive 
competition in the manufacturing departments can be 
cured by a gradual process of weeding out—by which the 
weak shall be thrown to the wall in order that the fit may 
survive. Those who adopt this non possumus attitude 
apparently fail to see that so long as we admit foreign 
manufactures without hindrance, and rather encourage 
their entry, any reduction in the home production will be 
made up by importation from abroad. lt is only because 
the internal competition is so keen, and because prices are 
| kept down, that the importation from abroad is not larger. 
At present it pays the big German companies better to 
attack markets in South America, South Africa and 
Australia, rather than England, but the moment competi- 
tion becomes less keen in England and prices go up, German 


and American importers will be tempted to increase their 
efforts to control our home market. It must not be over- 
looked also that prices are kept down in this country not 
merely by the internal competition, but also by the fear 
of foreign competition. In regard to some English manu- 
factures, it would be possible to form rings for the main- 
tenance of prices at a higher level, but any such rings would 
be immediately broken up by foreign competitors. 

Before any real remedies for the present state of things 
can be obtained, it 1s essential that electrical men should 
be agreed on what they want; they can then agitate more 
powerfully to get what they want. Facilities are required 
for the co-ordination of sectional views and for joint action. 
There are enormous difficulties in accomplishing this, 
because the sectional differences are of a very pronounced 
character. For instance, a very large amount of electrical 


-supplies which could be manufactured in this country are 


now imported from abroad by electrical engineers, who 
find it easier to act as agents for foreign houses than to 
become employers of British labour. These men are 
obviously opposed to any form of Tariff Reform, and when- 
ever the Fiscal question, as it affects the electrical industry, 
i8 raised, it 1s found that a large number of electrical men 
appear as strong opponents of any form of protection to 
home producers. There is nothing wrong in men acting 
according to their interests, but what is so absurd is when 
they argue the fiscal question as if it involved a moral 
principle or a religious belief. 

To give another example of the opposing interests within 
the industry. The development of municipal trading in 
this country has had the effect of not only injuring a large 
number of public service companies but also of restricting 
private enterprise, which would otherwise be attracted 
to the industry. Municipal trading has limited the area of 
electrical finance. If the £100,000,000 invested in municipal 
electrical undertakings were in the form of marketable 
electrical securities the electrical industry would to-day 
be in a much stronger position and Consols, too, would 
stand higher. No one who has acquired any knowledge 
of what municipal trading means can have any doubt 
whatever as to the harm 1t has done, but nevertheless there 
are a large number of electrical men occupying leading 
positions who are supporters of municipal trading, and 
the explanation of this anomaly is that local authorities 
had not any expert knowledge themselves and were obliged 
to employ consulting engineers who were paid for their 
services by fees in proportion to capital expenditure. 
Consequently it was very greatly to the advantage of these 
gentlemen to encourage municipal trading, and obviously 
the principle of paying on the basis of expenditure is not 
always consistent with the work being done at the lowest 
cost. It is not suggested that consulting engineers have 
acted otherwise than quite properly, but the system has 
had the effect of establishing a high standard of capital 
expenditure for such undertakings as are carried out by 
local authorities, like tramways and electric lighting 
undertakings, because, having perpetual tenure, they 
were quite rightly advised to have the best of everything, 
and this has re-acted on the capital accounts of the 
companies, because if a company proposed to construct 
a tramway in a sparsely populated district where a local 
authority for one reason or another was unable to carrv 
out the work, such a company was influenced by the 
analogy of similar undertakings carried out by local 
authorities to spend more on the undertaking than would 
be the case were all undertakings carried out on à com- 
mercial basis with the strictest regard to economy and 
with a view to profit, which is not the primary object local 
authorities should strive for. 

Municipal trading has now gone so far in the matter 
of electric traction and electric lighting in this country 
that it is quite useless to consider any remedies based 
on the idea that municipal trading in these matters can be 
reversed. The mistake is now fully established and the 
consequences thereof have to be endured. These 
consequences are, however, very far reaching. 

Dealing now with Question 3, I certainly think that an 
extension of the principle of combination is both desirable 
and practicable in certain respects. I have already dealt 
with the question of combination in the manu. 
facturing departments, where I think combination js 
exceedingly desirable, but not of much use so long as Stich 


— 


———— 


combination would be exposed to foreign competition 
and would have the direct effect of encouraging that 
competition. Combination in the other departments of 
the industry is not very practicable except for purposes of 
mutual protection in matters of common interest, but 
in some cases combination might be ef use for the purposes 
of reducing costs of administration. 

With regard to Questions 4 and 5, dealing with the 
financial aspects, they can be best answered together, 
and in reply I would say that while one cannot but admire 
the continental system under which manufacturers secure 
the co-operation of bankers, it 1s no use advocating the 
adoption of this system in this country because, owing 
to the unremunerative character of the English enterprises, 
it would not pay the bankers to give that co-operation. 
Financial men, both in this country and abroad, are 
very well informed, and if they saw any prospect of making 
the same profits out of electrical enterprise in this country 
as they do abroad there would be no need to advocate the 
continental system of banking. English bankers, English 
financial men, or even the German bankers would do the 
business in this country on those lines, but while the 
foreign bankers practice this system on the Continent 
and are quite willing to extend it to foreign countries, 
hke Turkey and Persia, they are unwilling to extend it 
to England, because the conditions of carrying out industrial 
enterprise in this country are not sufliciently. favourable 
for them to risk their capital. Having said this, it is 
no use advocating the establishment in this country of an 
electrical industrial bank. Who is to find the capital for 
such a bank ? The men who have the capital know perfectly 
well that they can, or at anv rate they desire to employ 
it to greater advantage in other directions. As a matter 
of fact, I know of electrical companies in this country, 
which have approximately half a millon of capital 
available for investment, but they cannot justify its 
employment in new electrical enterprises in this country, 
and the monev.is temporarily invested in foreign securities, 
vielding only a moderate return. (See also par. 22 above.) 

There is one general aspect of the English banking 
system which should not be overlooked in connection 
with this question. In no country has the cheque system 
been d :veloped to the extent it has as in the United King- 
dom. The result is that our large Joint Stock banks have 
huge customers’ deposits with only relatively very small 
shareholders’ capital. Take, for instance, the London 
County and Westminster. The paid-up capital is £3,500,000, 
on which they pay 20°, dividends. Their customers’ 
deposits are over £70,000,000. If they make 1°, net 
profit on their customers’ deposits they are enabled to 
pay the 20°, dividend on their share capital. It must be 
obvious that if these large banks can make their high 
dividends without taking industrial risks why should they 
take heavy industrial responsibilities at a smaller rate of 
profit ? The total deposits of English. clearing banks are 
close on £600,000,000. An interesting development has 
recently been announced. The chairman of Lloyd's Bank 
has stated that the bank proposes to acquire an interest 
in a Continental business. “The growth of their out of 
England business is satisfactorv. The shareholders will 
remember the falling off in the profit in 1909 owing to the 
impossibility of employing the resources of the bank in 
their home trade " ! (vide “ The Times,” June 10). This 
is a straw which shows how economic forces act and react. 
English industries do not make adequate profits; English 
banks cannot employ all their resources in England; English 
banks help foreign manufacturers to compete with our 
manufacturers, 

With reference to Question 6, 
a particular case the full facts of which have never been 
made public, but, speaking generally, the difficulties 
referred to in this question arise out of the financial con- 
ditions in this country, referred to in the preceding para- 
graphs. If the electrical industry in this country were 
properly supported and encouraged by Government 
and other authorities, including. our own Institution, 
the strong financial men in the country would be more 
sympathetic towards it and would be better prepared to 
deal with the finance of electrical enterprises whether in 
this country or in the Colonies. But as it is, every electrical 
proposition which is put before financial men in this 


it is difficult to discuss 
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country has to go through the ordeal of proving that 
it is not so bad as the electrical enterprises that are under 
our eyes In our own country. Consequently there is more 
hesitancy to take them up. and consequently also our 
commercial and technical men do not get the 
opportunities of working up, presenting, and carrving 
out as many electrical schemes as the big successful com- 
panies in Germany. By reason of the success of the foreign 
electrical men they acquire more confidence and secure 
more confidence ; as, in other things, success begets success, 
while undue obstacles and frequent failures are dis- 
couraping. 

With regard to Questions 7 and 8. These can be dealt 
with together. I would strongly support any proposal 
which had for its object the better organisation of our 
commerce and industries, but something more than a mere 
formal Institute is required, although that may be the 
means of securing the something else we require, viz., a 
more enlightened public opinion in regard to commerce and 
more sympathetic treatment of commercial matters by 
the Government and public bodies. 

At the beginning of the last century we were described 
as a nation of shopkeepers, but the commercial prosperity 
which we enjoyed about the middle of the same century 
has turned our heads, and there is a tendency now on 
the part of leading men in the country to despise trading. 
The men who made the money fifty years ago have left 
it to be inherited by a generation of men who for the most 
part will not employ the money they have inherited in 
extending the business operations of their fathers, but 
are dabbling in securities. and indulging in sports. If 
this can be remedied by the Institute suggested by Lord 
Furness, and if such an Institute can serve to educate our 
Government authorities to encourage our Ambassadors 
and Consuls abroad to protect and further our industries, 
then such an Institute will render a great national service. 
But something more than a mere formal resolution to 
constitute such an Institute and the appointment of a 
council and paid officials are necessary : we require the 
force of public opinion based on the conviction that a 
change of attitude in regard to commercial matters is 
necessary. 

With regard to Questions 9 and 10. I certainly think that 
the Statutes should be altered so as to make continental 
manufacturers, who export to this country, bear some 
of the burdens of taxation. We must give up the idea that 
cheapness is the only thing to strive for. All our efforts 
at present are directed to buying in the cheapest market, 
but no precautions whatever are taken that our producers 
shall be able to sell in any market, let alone the best 
market, but this condition arises out of the state of public 
opinion, to which reference has already been made. Our 
leading men in English society now are not the men who 
are engaged in production, but to a very large extent 
they are the men who have inherited. wealth and who 
want to spend that wealth to the greatest advantage. 
They are not so much concerned in making industrial 
profits. Thev want to buy cheaply, so as to make their 
fixed incomes go further. 

Questions 11, 12 and 13. 1 am very much disposed to agree 
with the criticisms as to British methods of doing business 
abroad. I do not think that British. manufacturers are 
efficient in their competition abroad with foreign manu- 
facturers. We do not master foreign languages, we do 
not study the requirements of our foreign customers, and 
there is a great deal of truth in other criticisms of the kind. 
But again | have to refer to the general industrial conditions 
in the country for the explanation of this state of things. 
Fifty or sixty years ago foreign purchasers came to England ; 
we did not have to go abroad to get customers ; we grew 
rich by efforts which are not now sufficient in face of 
modern competition ; we had great exhibitions in London 
and showed foreigners what we could do; foreign nations 
then entered the field of competition, they improved 
on our methods, and they are on the up-grade. We 
were successful, we have become satisfied and supine. 
Our profits have fallen off and we cannot now continue to 
work on the old-fashioned lines by rule of thumb and 
at the same time compete on modern lines. The first 
necessity for obtaining a remedy for this very unsatis- 
factory ‘condition of things is that we should thoroughly 


664 THE ELECTRICAL 


realise what the state of things is, but that is the great 
difficulty. The people who have the education and who 
are in leading positions will not take the trouble to examine 
the matter closely. They are otherwise engaged. They 
are satisfied jwith the conviction that because their fathers 
made profits and they themselves are well off that there is 
no reason why others should not do and be likewise. 

Question 14. If “ publicity campaign” only refers to 
electricity supply companies, I agree that co-operative 
organisation for that purpose is desirable, economical and 
quite practicable, and is being carried out at the present 
time with some success, although the principle is capable 
of further extension in the electricity supply business, 
but I doubt whether under present highly competitive 
conditions it can be adoptedin the manufacturing depart- 
ments of the industry. But do not let us be deterred by 
difficulties. Let us come together to discuss it. 

Having answered more or less generally all the questions, 
I will make a few general remarks by way of summing up 
my conclusions. 

It will probably appear from the preceding notes that I am 
tilting at the general conditions instead of applving my 
nose to the grindstone. It has already been said that 
the troubles in the electrical industry are due to 
" men and methods"; but, as I have shewn, these 
phrases do not explain anything. If the unsatis- 
factory conditions of the electrical industry are due to 
these so-called explanations, then the shortcomings of 
men and methods must be very extensive and general and 
the area of the problem to be solved is greatly enlarged. 
The fact is, the electrical industry in this country is planted 
in unfavourable soil and amid uncongenial environment, and 
that applies not merely to the electrical industry, but to 
the present condition of many other industries in the 
country, particularly, however, to those of a public service 
character which have come within the influence of modern 
socialism. Many people in this country nowadays regard 
profit-making as something in the nature of a crime, 
and the creation and protection of capital as of quite 
subsidiary importance to other considerations. The 
reasons for this are given above, and can be summarised 
by the statement that about the middle of last centurv 
profits were large, even excessive, considering the ease with 
which they were made, and the development of the factory 
svstem brought out prominently the contrasts between 
the large profits on capital and the drudgery of the 
workers. Affluence encouraged philanthropy, and 
public opinion changed over from avidity to 
make profits on production to sympathy for the masses, 
and our industry of heavy electrical engineering 
was founded during this period of reaction. It is 
like putting plants into ".made ground" and then 
reproaching the plants for not extracting the nutri- 
ment they need for their development. I confess 
I do not think very much can be done for the individual 
plants until some intelligent head gardener is appointed 
who has the knowledge and the power to improve the 
soil and to let in sunlight. A little good can no doubt be 
done by individual nursing, by pruning, and by lopping off 
dead branches and leaves; but the general aspect of 
decay cannot be converted into healthy and vigorous 
growth, except by some enlightened culture and treatment 
from statesmen and others in authority. 

We want a Ministry of Commerce, with knowledge of the 
commercial needs of the country and with sympathy for 
commercial, industrial and trading ideas. We do not want a 
political minister who is influenced in the legislation. he 
promotes, or neglects, by political considerations, by the 
votes he will attract, or by the political and social promotion 
he can secure for himself. 

It will be said I am asking for an archangel. We shall 
get him some day when the nation is fully aroused to the 
fact that we are running downhill at an accelerating speed ; 
notwithstanding occasional steps in the downward progress 
— which steps we delude ourselves by calling “ Revivals 
of Trade." I do not wish to imply that we can reasonably 
expect to get a statesman who will not be subject to these 
human influences, but what I mean is that some day public 
opinion—the man in the street—will recognise what is 
wrong and will so shape these influences as to enable the 
statesman to legislate on right lines. These sociological forces 
move like the pendulum but not so quickly or so evenly. 
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Capital had an exceedingly good time, a reaction followed, 
and it is now having a very bad time in this country. 
Enterprise is checked, capital is exported (I am quite 
aware that an eminent financier the other day lectured 
to a political audience on the “ advantages ”’ of the export 
of capital). The time will surely come when we shall again 
cry out for capital and enterprise. We shall then again en- 
courage industries and the creation of capital. We shall then 
probably legislate in a panic and probably again overdo 
it. My polemical opponent will here trot out official 
returns and statistics, to show that trade has been increasing 
and that my inferences are unfounded—but I know full 
well what statistics are. They are all right if used intelli- 
gently as instruments for enquiry, but not if used to bolster 
up preconceived notions. If it is desired to discuss the 
matter on the basis of statistics I shall have no difficulty 
in maintaining my argument in that way ; but we should 
not settle the matter any better. 

The real problem is—Shall we wake up and change our 
course before it is too late * Events move very much more 
quickly now than they did 500 or 100 years ago, and a 
nation will go under or rise very much sooner now than 
in the Middle Ages, and from causes other than military. 

All this applies to the conditions of the country generally, 
and may be thought to be inappropriate to a discussion 
of the electrical industry, but it is quite germane to the 
matter under discussion, for no industry stands alone, 
but all are correlated in a very complex way with all the 
economic conditions of the country, and in a lesser degree 
with those of the whole world. Referring, however, more 
particularly to the conditions of the electrical industry, I 
would ask—What are we doing to wake up and to realise 
the need for a general overhaul ? Practically nothing—and 
why? Because the Institution which should take the 


lead in bringing about agreement within and in obtaining 
public appreciation 1s conducted mainly by professors and 


technical men who are above the competitive arena of 
the industry, and are indifferent to the commercial aspects, 


and who cannot understand that an industry which from 


their particular points of view is all right, and quite all 
right, can be unsatisfactory in its large and general aspects. 
Mr. Ferranti, as President, has produced a salutary change, 
but are any steps being taken that the seed he has sown 


may fructify ? 


It may be asked, “Can nothing definite be done to 


improve the admittedly unsatisfactory conditions of the 
electrical industry ? ” 
that something is at the present time mainly of an educa- 
tional character. 


Yes, something can be done, but 


We cannot now undo the adverse legis- 
lation; the lost time and the lost opportunities are now 
irrecoverable. Municipal trading in regard to electrical 
tramways and lighting cannot now be reversed. It is not 
being extended to other industries, although some socialists 


are talking about municipalising aviation. We can be more 


watchful of our interests and prevent further legislative 


and other restrictive mistakes being made to the detriment 
of our industry and each section of the industry must be 
‘more alert. But above all, we must co-operate more. While 


we are working for our own hands we must try to help 
forward the general interests of the industry so as to 
enable us collectively to stand up against our common 


‘enemies, All other interests do this. Why not the electrical ? 
Look at the trades unions, the lawyers, the medical men 
and all the other professions and trades. 


They combine 


for the protection of their common interests. There was 


more unity among the animals in Noah's Ark than there is 


among the members of the English electrical industrv. 
It is high time we did something. Let the Institution hold 


up the flag and rally us or let us support and strengthen 
the recently-formed Electrical Committee. 


n It is only bv 
discussion that electrical men will learn what is wrong, 


and the time will come when they will be agreed as to 
what should be done. 


But, again, I ask—Will it then 
be too late? Will the electrical industry in this country 
be worth preserving by the time we realise the position * 
The enquiry which has been set on foot in the columns 
of the ELECTRICAL ENGINEER will be of immense service 


to the industry if it leads to an exhaustive examination 
‘of the conditions, and if it leads electrical men to think, 
. to agitate and to act in regard to their collective, legislative 
and industrial interests. 


A. B. C. 


THE 


ELECTRICAL ENGINEER, 


MR. T. O. CALLENDER, MANAGING DIRECTOR 
CALLENDERS CABLE AND CONSTRUCTION 
COMPANY, LTD. 


Mr. T. O. Callender, reviewing the course of trade at the 
fifteenth annual meeting of the well-known company of 
which he is managing director, made some observations 
which we have ventured to transfer to this column from 
the report of the meeting, since, in effect, they answer so 
many of the points referred to in the course of our inquiry. 

Mr. Callender said he believed that all heavy con- 
structional business in this country had been very bad 
during 1910. There had been talk of a boom in trade, but 
the boom had not come into the engineering world at all. 
There had been no new enterprises undertaken in the 
country, and there had been no spirit of confidence to 
enable new work to be taken in hand. That deplorable 
situation continued to the end of last vear, and though 
they seemed to notice then signs of lightening in the dark 
cloud, that had unfortunately passed away, and once more 
they had found thentselves in the doldrums, with absolutely 
nothing new doing. Indeed, he could not remember so 
thoroughly unsatisfactory a period of new electrical business 
as the two or three vears thev had just gone through, and 
he thought they would consider it as satisfactory that, 
in spite of all, they had not only maintained their position, 
but thev had improved upon it, although the improvement 
had not been very great. It would be a satisfaction to 
them to know that since Easter of the current year there 
hid been a distinct improvement in business, and that 
certainly for the moment there had been a brightening 
up in their branch of the engineering trade which was 
eminently sitisfactory. [It was also satisfactory that the 
existing electrical supply companies to whom they had to 
look for business had materially improved their position 
and were beginning to secure the results anticipated at the 
time of their constitution. In fact, never had the electrical 
supply industry been in a healthier position. 

Although they had done well with foreign trade, they 
hid had a heavy battle to fight. In one instance at least 
they had been informed by one of the engineers of a very 
large electrical supply company that an order which they 
hid expected had been pliced in Germany owing to the 
pressure brought to bear by the German Ambassador. 
They could imagine what they had to face when the German 
Ambassador personally interested himself in orders for 
cables against their company. They were wondering what 
would happen if one of these days thev, too, were to have 
the assistance of a Government that would enable them 
to fight onalevelbasiswith theircompetitors on the Continent. 
Meanwhile he and other frien ls engaged in the supply of 


Schedule of 


To facilitate reference and avoid repetition, we have 
recapitulated the questions sent out. A further instalment 
of replies will be given in our next and succeeding issues. 


(1) Is the present condition of the electrical industry, 
in your view, as satisfactory as it might be? If not, 
have you any general views as to the cause ? 

(2) What remedies do you suzzest ? 

(3) Is an extension of the principle of combination in 
vour opinion desirable ? 

(4) Would you advocate the Continental system under 


which "manufacturers secure the co-operation of 
bankers in various enterprises ? 


(5) Would you advocate the establishment in tlis country 
of an Electrical Industrial Dank ? 


(6) How would vou remedy such a case as that of the 
Victoria Falls Power Company, in which German 
manufacturers, bv investing £3,000,000 in Debentures. 
secured £8,000,000 in orders while English financial 
houses were hesitating whether to invest or not ? 


(7) Would vou be disposed to support the suggestion 
made by Lord Furness for the establishment of a 
Chartered Institute of International Commerce, or 
some similar organisation ? 

(8) Do vou approve the suggestion that technical attache 
should be appointed at our embassies abroad in orde 
to report on contemplated enterprises and advis 
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electrical machinery of various sorts had discussed the 
necessity of forming some kind of bank or financial associa- 
tion which would put this company in a position of being 
able to fight those very heavy influences which were now 
being used against them. 

One of these davs—it might be this vear or next vear— 

they would come to the shareholders and ask them to 
assist the directors to form such an institution, which 
would be the only way in which British trade could be 
secured in any of the outlving portions of the world. In 
some cases, unfortunately, in the outlying portions of 
the Empire, business could not be obtained unless they 
were in the same strong position ns some of their com- 
petitors. They were not in the least downhearted with 
what they had in front of them, and they believed it could 
easily be done, and with the assistance of their friends it 
would in due course be carried out. By that means they 
would be able to hold their position as they had held it in 
the past. 

Wherever it was necessary they were opening offices 
in order to increase the business of the company, and the 
last field which they had tackled, and they were still 
tackling, was South Africa, from which they had already 
received some most important orders, and where the 
prospects of additional, and they hoped a remunerative, 
business were exceedingly good. A certain. amount of 
South African business had been lost to this country 
through the arrangements which were entered into with 
regard to the Victoria Falls Supply, of which they were 
all well aware, and it was a little disturbing to find that, 
whilst money was not available for enterprises in this 
country, their bankers were willing to pour large sums 
into the laps of Germany for the purpose of carrving out 
work in our own colony. In spite of that, there was a huge 
business available, and that was the business of which 
they hoped to have a fair share. 


FROM THE MANAGER OF THE AUTO-CON- 
TROLLER AND SWITCH COMPANY, 
SIMPLEX WORKS, BERMONDSEY. 


We think our views in this matter will be clear when we 
sav that on account of foreign competition we decided to 
give up the manufacture of automatic switches. These 
articles were imported into this country from Germany at 
works’ cost price no doubt with a view to keeping the 
German workman emploved even if no profit were made bv 
the manufacturer. Over here the name plates were changed 
anl the switches sold as British made. 

Quite irrespective of political views, we are very strongly 
in favour of an import duty on manufactured articles. 


Questions. 


British manufacturers regarding local conditions? 1f 
not, what system of organisation would you suggest ? 


(9) Should there be such an amendment in the income tax 
Acts as would bring within their scope Continental 
manufacturers working in this country through 
agents ? 

(10) Should an import dutv be levied on electrical imports 
from foreign countries ? 


(11) Are the criticisms on British methods of doing business 
abroad, which are from time to time put forward by 
British Consuls, in your opinion Justified 2 


(12) Are there any special improvements in our methods 
of doing business abroad which you would desire to 
see more generally adopted, such as printing catalogues 
and price lists in the language of the country in which 
it is desired to do business, the adoption of their systems 
of prices, weights and measures, and conformity with 
their customs in regard to credit, delivery, etc. ? 

It has recently been stated by a British Consul that 
“ German firms are securing business which might be, 
and formerly was, done by British firms, simplv because 
British firms to-day endeavour to sell what thev want 
to sell instead of what the foreign merchant wants to 
buy." Is there, in vour view, any truth in these 
allegations ? 

(14) Are vou in favour of a co-operative organisation for 

Publicity Campaigns ona large! scale 1 


(13) 
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Electrical Progress at Home and Abroad. 


SOUTHERN NOTES. 


The Incorporated Municipal Electrical Association— 


Programme of the 16th Annual Convention at 
Brighton. 


As already announced, the sixteenth annual Convention 
of the Incorporated Municipal Electrical Association will 
be held at Brighton on June 27, 28, 29 and 30, urder the 
chairmanship of the President, Mr. J. Christie. For the 
convenience of members and guests, special tariff arrange- 
ments have been made by the Executive Council with the 
management of the Grand Hotel, the Metropole, the Royal 
York and the Roval Albion Hotels, and the first-named 
will be the headquarters of the Convention. The business 
meetings will be held in the Roval Pavilion. The order of 
proceedings is as follows : 

TUESDAY, JUNE 27: 
9a.m.: Council meeting. 

lC a.m.: Opening of the Convention by the Mayor of 
Brighton, Councillor C. Thomas-Stanford, M.A., J.P. 
Presidential address by Mr. J. Christie, Engineer and 
Manager, Brighton Corporation Electricity Department. 
Paper and discussions : (1) Electricity Supply viewed from 
the Municipal Committee's Standpoint. By Councillor H. 
Leese, Stoke-on-Trent. (2) Modern Wiring Practice. 


BRIGHTON. 


Wells. 

l p.m.: Luncheon at the Grand Hotel. 

2.45 p.m.: Brakes will leave the Grand Hotel to visit 
the Southwick Power House of the Electricity Department. 
Then by courtesy of Mr. Joseph Cash, General Manager, 
the party will inspect the interesting plant and equipment 
of the Brighton and Hove General Gas Company, whose 
works adjoin, thereafter returning to Brighton. 

8 p.m.: Reception and Conversazione at the Royal 
Pavilion, by invitation of the Mayor and Mayoress of 
Brighton. 

WEDNESDAY, JUNE 28: PORTSMOUTH. 

8.30 a.m. : Special train leaves Brighton Central Station 
for Portsmouth. 

10.15 a.m.: Meeting in the Lecture Hall, Municipal 
College. Welcome by the Mayor of Portsmouth, Alderman 
T. Scott Foster. Paper and discussion : Internal Combus- 
tion Engines in Power Stations. By Mr. H. L. Howard, 
Chief Electrical Engineer, Barking, and Mr. R. M. Carr, 
Chief Electrical Engineer, Leek. 

12.45 p.m. : Luncheon at the Esplanade Hotel. 

2 p.m.: By permission of the Lords Commissioners of 
the Admiralty, members will have an opportunity of in- 
specting H.M. Dockyard, Power House, and a ship of the 
" Dreadnought" class. By courtesy of the Portsmouth 
Corporation Lighting and Tramways Committees, the 
Power Houses of these undertakings will also be on view. 

5.30 p.m. : Evening cruise through the harbour to Ryde, 
Cowes, and around any warships at anchor in the Solent. 

8.45 p.m. : Special train leaves Portsmouth Harbour for 
Brighton. 

THURSDAY, JUNE 29: BRIGHTON. 

10 a.m. : Meeting in the Banqueting Room of the Roval 
Pavilion. Discussions: (1) Purchase of Fuel. To be opened 
by Mr. C. E. C. Shawfield, Chief. Electrical Engineer, 
Wolverhampton, Vice-President. (2) Street and Shop Front 
Lighting. To be opened by Mr. A. H. Seabrook, Chief 
Electrical Engineer, Marylebone, Member of Council. 

l p.m.: Luncheon, Grand Hotel. 

2.30 p.m. : Special tourist cars for ladies will leave the 
terminus, Old Stevne. 

2.45 p.m. : Members will meet at the Brighton Corpora- 
tion Electricity. Department Sub-Station, Church-street 
entrance, and after inspecting the plant there, will proceed 
to the locomotive shops of the L.B. & S.C. Railway, where, 
by the courtesy of Mr. D. Earle Marsh, the Locomotive 
Superintendent, an opportunity will be afforded of i:- 
specting the locomotive workshops of the company, which 
are all electrically driven by power supplied. from the 
Corporation mains. 

T p.m. : Annual dinner at the Dome. 


By | 


Mr. W. J. Beauchamp, Chief Electrical Engineer, Tunbridge | 


FRIDAY, JUNE 30: BRIGHTON. 

9 a.m. : Council meeting. 

10 a.m. : Annual general meeting in the Royal Pavilion. 
Agenda: (1) election of President for 1911-12: (2) place 
of meeting for Convention, 1912; (3) election of officers 
and Council for 1911-12 ; (+) annual report of the Council ; 
(5) balance sheet ; (6) other business. 

2.30 p.m. : Special trip by motor cars to Arundel. 


SOUTH AFRICAN NOTES. 
Electrical Power on the Rand. 


The policy pursued by the Randfontein Estates and the 
East Rand Proprietary Mines of producing their own 
power has proved the proper one to pursue, and it is 
evident on the Rand where the properties are large it is 
more economical and satisfactory for the companv to 
produce its own power, notwithstanding the excellent 
supply to be obtained froin the Victoria Falls Company. 
Take the Randfontein Central property as an example, 
which represents onlv a portion of the property to be 
ultimately operated by electrical power. 

The Randfontein Central consists of seven mines extend- 
ino for a length of four miles, has five winding shafts, from 
which it is contemplated to raise 180,000 tons per month. 
The first idea was to introduce electrical power for second 
stage winding because it was evident that the mines on 
the Rand will be worked to considerable depths, the first 
installation being two sets each of 1,000 kw. capacity, 
but this gave such good results that it was decided to 
extend the power for all purposes, even for compressing 
air for the underground drills the present installation 
consisting of two 1,000 kw. sets, three 2,000 kw. sets aud 
two 6.000 kw. sets, or an installation consisting of 
20,000 k.w in al!. 

The application of electrical power to all purposes on the 
Randfontein Central mine involves provision. for the 


following demands :— 
Tot: 
Inst lation. 


Expected Maxi- 
mum Loud in 
H P 


P. H.P. 
Ore reduction works 5,710 7.255 
Winding 3.500 5,750 
Air compressors 2,400 3.200 
"haft pumps .. "X 1,000 1,575 
Lights (8,000 incandescent 

140 ares) .. CO .. 650 
Workshops 150 .. £00 
Haulages 120 150 


Miscellaneous. . 6.0 .. 100 


14,000 h.p. 19,480 h.p. 

To supply steam to this plant 24 Babcock & Wilcox 
boilers, fitted with integral superheaters and mechanical 
chain grate stokers, have been provided. Each boiler has 
4,780 sq. ft. of heating surface, and is capable of evaporating 
17,000 lbs. of water from and at 212? F. The working 
pressure is 160lbs. per sq. in.. whilst the superheaters 
have 900 sq. ft. of heating surface per boiler and raise 
the temperature of the steam to 5,000? F. Coal dust, the 
cheapest fuel available, brought from the Middelburg 
district, having a calorific value of about 11,500 British 
thermal units, is used, costing 10s. 6d. per ton dehvered 
into the coal bunkers in boiler house. A coal with £095 of 
volatile matter is considered to suit best so that anthracite 
would not be suitable. Practically all the smoke 1s con- 
sumed. 

The generating plant—two 1,000 kw. sets, three 2,000 kw. 
sets and two 6,000 kw. sets—are all of the Parsons multiple 
re-action type. The turbines are supplied with steam at 
150 Ibs. pressure and superheated to 5,000? F. The speed 
is 1,500 revolutions per minute for the 1,000 and 2,000 kw, 
sets, and 1,000 revolutions per minute for the 6000 kw. 
The 6,000 kw. sets have the total power divided into high 
and low pressure cylinders, the low pressure. cylinder 
constituting an exhaust turbine, the steam entering at 
about 41 lbs. per sq. in: absolute, Lubrication 1s effected 
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by a rotary pump driven by worm gear from the turbine 
spindle and maintaining an oil pressure of about 10 lbs. 
per 8q. in. The oil on its return journey from the bearings 
passes through a cooler very sinalar to an ordinary surface 
condenser and of sufficient capacity to keep the temperature 
of the oil below 145° F. when supplied with cooling water 
at a few feet head and below 90° EF. in temperature. 

The condensing plants are arranged immediately. below 
the turbine exhausts and connected by short corrugated 
expansion pieces each turbine to its own condenser. The 
condensers are all of the surface type, the ratio of cooling 
surface to steam being 1 sq. ft. of surface to &lbs. of 
Steam. 


The cooling svstem consists of an open tower 70 ft. high, 
25 ft. wide, and 3,000 ft. long, erected in a reservoir of 
three and a half million gellons capacity. 

The generators are built to deliver three-phase current 
at a frequency of 50 evcles and at a pressure of 6,600 volts 
beteween phases. All are of the revolving field type, the 
6,000 sets having evlindrical type with distributed windings 
and the other units having salient poles. They are designed 
to give their full output at a power factor of ^7, the regu- 
lation at unity power fateor being 18-2095. The overload 
guarantees are 509, for half an hour and 25°, for two 
hours, and this without the use of the by-pass. 

The whole of the high-tension switchgear is remotely 
controlled and mechanically operated, with the exception 
of the switch for the 6,000 kw. generators, which, owing 
to their size, are actuated electrically by solenoids. 

The station auxiliaries are supplied from three 500 kw. 
transformers located in a sub-station at the eastern end 
of the generator house. Here the pressure is reduced from 
6,600 to 500 volts, and lighting is provided for by further 
transformation to 120 volts. 


The high tension transmission system consists of seven- 
teen 6,600 volt feeders containing approximately 32 miles 
of cable, all operating in parallel. All feeders are three- 
conduetor paper insulated lead covered and steam tape 
armoured. The method of laying is burving direct in the 
ground at a depth of 21 ft. from the surface. 


The sub-stations are in two standard capacities, viz., 
6,000 kw. and 3,000 kw., and all provided with static 
equipment. The transformer units adopted are 5,000 kw. 
single-phase having two ratios 6,600 to 2,200 and 6,600 
to 550. 


The following was the estimated capital cost of the 
installation :— Boiler plant, £121,000: generator and 
condensing plant, £97,000; cooling tower piping and 
launders, £13,000; sub-stations, £24,000 ; transmission 
cables, £21,000 ; buildings, £11,000 ; workshops, artesian 
wells, and jater additions, £16.000— Total, £303,000. 
The actual cost was about 3°, higher than this estimate. 
Taking the power station alone, this works out at £16 per 
kw. of plant installed. 


The working costs have not reached their lowest level, 
but will probably continue to fall as the output is increased. 
In the month of March 5,085,430 units were generated, 
which, deducting auxiliaries, left 4,678,570 units for 
distribution at the switchboard, the costs being as under :— 


Fuel, 153; repairs and maintenance, ‘046; salaries and 
wages, ‘038 ; oil waste and stoves, ‘003 ; office and general, 
‘007—Total, ‘247 pence per unit, as compared with ^5 


charged by Pow er Company. This is not aselected month, 
but is the latest available, when, asa matter of fact, the fuel 
bill was higher than it ought to have been owing to un- 
economical conditions prevailing for the greater part of the 
month. Wages are high in the Transvaal, Europeans 
averaging £l per day, and materials for construction and 
plant have all to be imported from Europe, so that allowance 
should be made for this when comparing the capital and 
working costs with those of other fields. — Dust fuel is 
cheap, costing from 6d. to 9d. per ton at the pit tops, but 
the cost of railw ay carriage in the case of Randfontein is 
something like „8s. 6d. per ton, the actual cost in the boiler 
bunkers being 10s. 6d. per ton. 

With regard to pumping, the shaft pumps are of two 
capacities, 12,000 gallons and 6,000 gallons per minute. 
The pumps are of the horizontal type, making 10 revolutions 
per minute with a stroke of 15 in. Current is taken down 
the shafts to operate all pumps at 2,000 volts and trans. 
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formed to 120 at the stations. Where direct. drive ts 
impossible it is considered at Randfontein that a belt 
driven pump is difficult to improve upon. The additional 
space required is well repaid bv the frecdom from the 
vibratory troubles due to gearing. 


GERMANY. 


Wireless Developments— Life of Telegraph Poles— 
High Tension Cables. 


An attempt has already been made to guide air-1nen 
in the dark by means of illuminated captive balloons. 
Ahrenhold’s searchlight, which throws a beam in an 
upward direction only, has also been used. However, in 
a fog the aviator cannot guide. himself either bv. these 
hehts or by the stars, and a Prussian major proposes to 
combine the searchlight principle with the use of wireless. 
When the searchlieht is useless, the current feeding it 
works the wireless and the aeroplanes are, of course, fittcd 
with receivers. 

The German Post Office Budget includes £21,000 for the 
erection of two wireless stations, one at Dnala in the 
Cameroons, and the other at Swakopmund in German 
South-West. Africa. It also provides £10,000 for experi- 
ments in transmitting news from Nauen to a movable 
receiving station to be established in the Cameroons. 


Wireless in Scandinavia. 


According to Berlin papers many changes are being made 
in Norway and Sweden. The wireless station at Tonsberg 
is to be moved to Christiania, and that at Flekkero, on 
the south coast, to Mandel. A new station at Bergen is 
proposed, and if the scheme is put through as it stands it 
will be powerful enough to exchange communications with 
Holland, England and Iceland. Several stations m the 
Lofoden district are to be reinforced or they will be replaced 
by a single large station between Drontheim and Lofoden. 
A large station will be established at Tromso, with which 
communications with Spitzbergen and with the western 
parts of the Siberian coast will be secured. 


Life of Telegraph Poles. 


Dr. Moll puts the average life of teleyraph poles in 
Germany at l4} vears. Some interesting statistics have 
been published of the life of telegraph poles in Austria, 
where thev are preserved with sulphate of copper. The 
average is something short of 14 vears, but varies widely. 
It is reported as nearlv 23 years in Dalmatia, and as nine 
years only in Upper Austria and Xalzberg. 


Work for Berlin Firms. 


The directors and engineers of two big electrical firms 
in Berlin have visited Lapland with the view to introduce 
electricity over the main railway lines of Lapland. The 
opportunity occurs as a power station hes been built at 
the Porjus Waterfall, and this place has already been 
connected by rail with the main railway system. 


High Tension Underground Cables. 


Voltages of 100.000 and more are habitually carried by 
overhead wires nowadays, but the voltage of underground 
cables is usually restricted to a maximum of 16,600 volts. 
It is true that here in Germany we have a few 20,000 volt 

cables, and at least one of 30,006 volts. This, however, 
is exceptional, and the reeson, of course, is that 1t is cheaper 
to carry very high tension currents overhead. Jt must 
not be forgotten, however, that they are more dangerous 
than underground cables. Storms, accidents to buildings 
and other causes may bring the overhead wires down with 
terrible results, both from the mechanical action of the 
broken wire and from the electricity. The difficulty with 
underground: cables is, of course, the insulation. The 
overhead wires are insulated by the air, an insulation of 
variable power it is true, but far superior to most others 
even under the most adverse circumstances of moisture 
and heat. Underground wires need a special solid installa- 
tion. This diticulty has now been overcome, and under- 
ground cables are now in existence which carry 200,000 
volts, and will stand 250,000. volts.for-a short time. 
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An Ameriean Engineer in Europe—Some 
Comparisons and Reflections — The National 
Electrical Convention—Summary of Papers. 


No doubt many readers of the ELECTRICAL ÉNGINEER 
made (and enjoved) the acquaintance of Mr. C. A. Tupper 
during his recent tour through Europe. He has coine back 
to the United States full of admiration of the methods of 
the Germans in the matter of increasing business and deve- 
loping trade, and very dubious as to the condition of 
business in the English markets. He sums up the attitude 
of Europe towards. elect rical developments in the words of 
Werner Siemens: “ The deeper the insight we obtain into 
the operation of Nature's forces the more we are convinced 
that we are now standing only in the vestibule of science— 
that an immeasureable field still lies before us." He says 
that to an observer from America the spirit of investigation, 
of research, of practical experiment to be met with on every 
hand, as he journevs from one industrial centre to another, 
is very impressive. Hardly less so is the evidence of in- 
creasing material progress, to be found in manufacturing, 
in power plant, railway and line equipment and in the multi- 
tude of commercial activities now dependent upon or pro- 
moted by this most modern of agencies. During a tour of 
the Continent and parts of E ngland, embracing every 
industrial district of importance west of Russia and north 
of Buda-Pesth, he found that at almost every point on the 
Continent the larger plants were working two long or three 
short shifts per day ; many of them were behind on de- 
liveries, and the demand, both for domestic use and export, 
seemed to be steadily increasing. With it all, too, there was 
evidence of conscientious care in filling every order, of 
attention to detail and of a desire for the steady improve- 
ment of the output, which was like the sinooth, well ordered 
running of a vast machine. But he finds, too, that the 
applications of electricity to commercial service and to 
domestic economv are not nearly so general either 1n 
England or on the Continent as thev are in the United 
States and Canada; while the American standard of 
machinery, apparatus and appliances is higher than it is 
anywhe-e in Europe. and American methods of pro- 
duction and handling are better and more economical. 


The Generation of Power. 


Mr. Tupper's observations (which are contributed to the 

t Electrical Review " of Chicago) bring him to the conclu- 
sion that a noteworthy feature of Continental activity 1s 
the increasing use of internal combustion engines operating 
on blast furnace gas, which is now being supplemented to 
an increasing extent by the installation of gas-producer 
units, Over wide stretches in Northern Europe, particularly 
in Germany, where neither furnaces nor water powers exist, 
the use of lignites and other cheap fuels in gas producers is 
one solution of the problem of securing low-priccd power. 
In respect to gas engines, comparison of the best European 
makes, such as the Nuremburg, with American types is 
again to our advantage. The high grade engines built in 
th's country by Allis-C "halmers Companv, the West’ -nghouse 
Machine Company, Buckeye Engine Company and others, 
are generally simpler in construction, require less attendance 
and are more reliable in their operation. With regard to 
coal consumption, the differences in fuels make comparison 
as difficult as it often is between installations in various 
parts of the United States: but at many European plants, 
ona British-thermal-unit basis, the difference would appear 
to be against us. In other words, we build good engincs but 
bestow less care on their operation, and the seme is true of 
producers. With regard to turbines, there has been a 
remarkable development in the matter of design. For alter- 
nating current work the numerous builders, under licence 
or patent, of the Parsons, Curtis, Zoellv, Rateau, Bergmann 
and Melms & Pfenninger types have produced. standard 
machines of noteworthy eflicency, with corresponding 
improvements in the low pressure and combined high and 
low pressure units. The tendency is towards more moderate 
speeds, greater strengch of materials, better insulation for 
high voltage coils, more effective ventilation, and radical 
Imvrovements in rotor design. In the line of turbo-generator 
units for direct current, up to say 2,000 kw., European 
builders have met with considerably greater success than 
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any in this country, and quite a number of such units are 
now in service. Taking the types in the order above- 
mentioned, it seemed to Mr. Tupper that Brown, Boveri & 
Company, whose headquarters are at Baden, Switzerland, 
had the best display of turbine work in their shops. 


Auxiliary Equipment. 


With regard to auxiliary plant, Mr. Tupper derived the 
impression that American manufacturers could improve 
upon much of what was installed. European station 
engineers appeared to be getting very efficient service from 
equipment of almost any kind, as a result of their scrupulous 
attention to operating detail. The refinements of American 
power-plant practice, such as mechanical stoking, have not 
gained much of a foothold abroad ; but, with the increasing 
cost of labour, these will probally be necessitated in time. 
The design and operation of electric generators, rotary con- 
verters, large motor generator sets, Loosters, frequency 
changers, etc., have proceeded along very much the same 
lines in E "urope as in the United States. In general, ten- 
dencies are about as noted with respect to turbo-generators. 
It is, however, decidedly worth while for any American 
having a practical interest in the manufacture of electrical 
machinery to inspect the work of the best European shops. 
With all the flow of information and ideas which we have 
had from abroad, there are many details still to he gained. 
For alternating current work synchronous motors in the 
larger sizes are used in place of induction motors to a rather 
greater extent than in the United States or Canada, ard 
with beneficial results. To operate mine hoists, cranes, 
unloading machinery, compressors, blowers, ete., where 

variable “speed is required, there has Feen developed a 
single-phase commutator motor, taking polyphase current, 
which is very efficient and better adapted to this purpose 
than most of the motors desivaed for similar service in the 
United States. Another special motor of the single-phase 
repulsion type has previously been in use for textile mill 
and other service. The speed of either can be varied by 
simply shifting the brushes. The standard induction motors 
manufactured abroad give no evidence of being any Letter 
than American machines, sav the Fairbanks-Morse or 
Crocker- Wheeler tvpes, or those of any other leading manu- 
facturers of the United States. The same is true of direct 
current motors, except some highly special types, but an 
Increasing tendency 1s found in the use of interpole con- 
struction for Loth motors and generators. With regard to 
the designing of switehboards, to improved methods of line 
construction, where wires or cables are used, to protective 
apparatus, insulation, current control, some of the Europeen 
systems are marvels of ingenuity, showing, also, the utmost 
nicety of calcvlation. But, in the brozd field of controlling 
electric currents. for industiial and commercial use, 
Americans have outstripped foreign experts. 


National Electric Light Convention. 


The 34th convention in New York City of the National 
Electric Light Association was a brilliantly successful five- 
davs g gathering, the attendance numbering upwards of 3,£00. 
The " Electrical World ” of this city marked the occasion 
bv the issue of a bulky special number, nearly one inch in 
thickness, which carried no fewer than 3€0 pages of adver- 
tisements—a noteworthy object lesson to some of vour 
firms at Home which are complaining of bad business but 
making little effort to get good business bv advertising on 
anything like an adequate scale. The report of Mr. T. 
Commerford Martin, the Executive Secretary, which was 
read at the opening session of the Convention, Wes a 
voluminous document covering nearly a hundred peges. 
It afforded an admirable review of the progress of 
electricity in. the. United States during the past quarter 
of a century, and showed that present central station 
investments in this country total. some  1,£60,000,000 
dollars with HOSS earnings of upwards of 360.000.600 
dollars a year. Ñe describes in. detail the phenomen, ] 
development of the Commonwealth Edison Company's 
plants in Chicago, in the newest of which £0.000 kw. turko- 
generators are baie installed, these being the most powerful 
machines yet built. The best provision for carrving peak 
loads is considered and a number of new combination and 
straight hydroelectric plants deseribed, including the 
135,000 volt system near Au Sable, Mic hin in, which will be 
put in service this year. A number of fuel problems are con- 


sidered, particularly as to the availability of low grade fuels 
in connection with gas producers. In illumination Mr. 
Martin touches on the tungsten lamp situation, the lighting 
of a large New York department store, of the Allegheny 
County Soldiers’ Meinorial, of outdoor arenas, and of fire 
alarm boxes. He also refers to developments in vacuum, 
mercury, quartz and non-tube lamps. Some suburban-town 
problems are exemplified by the practice of the North Shore 
Electric Company, of Chicago, and the need of central 
stations interesting themselves in the improvement of 
lighting conditions in small communities. Improvements in 
meter readings are discussed at some length, as well as the 
increasing use of controlled flat-rate systems, house-wiring 
problems, education of the public and particularly the 
householder to the value of electric service; licensing of 
engineers, education of publie utility emplovees, and many 
other topics. 


The Grounding of Secondaries. 


The Committee on Grounding of Secondaries reported 
that practically everyone is agreed. that secondary alter- 
nating Current circuits should be grounded, the only 
debatable point being as to what voltage the grounding 
should be carried... A committee of the American Institute 
of Electrical Engineers advises 25€ volts as the upper limit. 
The Association's committee, however, has steadily adhered 
to 150 volts, feeling that this is the maximum voltage that 
it is safe to handle at all times, and that if it were raised to 
250 volts accidents and fatalities are likely to occur. 
Moreover, with modern transformers and lightning arresters 
there is little danger of a transformer breaking down and 
charging any 250 volt wires with a higher potential. Mr. P. 
M. Lincoln, in a paper on grounding low tension circuits, 
showed how, under certain conditions, comparatively high 
voltage strains may appear between the low tension wind- 
ings of transformers and ground when these transformers 
are connected to a relatively high tension. transmission 
system. It has been noted, he points out, that a breakdown 
will often occur on a low tension circuit simultaneously with 
a disturbance on the high tension side. Although there,is 
no connection between the two circuits there are intimate 
relations between the appearance of voltage strains between 
low tension windings of transformers and “ground, and such 
disturbances as often occur on hich tension lines. The 
fundamental cause why breakdowns occur so often on low 
tension circuits simultaneouslv with disturbances on the 
high tension side, is that transformers act to a considerable 
extent as condensers. The relative condenser capacities of 
high tension windings against low tension windings, and of 
low tension against «round, mav readily be determined with 
a fair degree of accuracy in anv given transformer from the 
construction of the transformer. The greatest danger to the 
low tension windings of transformers on disturbances on the 
high tension side "will take place when the low tension 
windings are entirely disconnected from all circuits. Any 
attempt to overcome this difficulty by increasing the insu- 
lation of the low tension windings is a step in ‘the w rong 
direction. The remedy is through grounding of the low 
tension secondaries. 


Improvements in Single-phase Motors. 


Mr. W. A. Layman contributed a paper on single-phase . 


motor improvements, in the course of which he described 
the performance characteristics and construction of new 
forms of constant speed and adjustable speed single-phase 
motors now being manufactured. The constant speed 
single-phase design has been based upon two fundamental 
principles, namelv: (a) that good starting performance 
required the use of a commutator ; (b) that the commutator 
must be relieved of duty upon attaining full speed, as ina 
squirrel-cage rotor. The main structural departure is in the 
rotor, in which two windings are employed. The principel 
winding 1s of the usual squirrel-cage type and occupies the 
bottom of the rotor slots. The auxiliary winding is of the 
commutated tvpe, and oceupies the upper portion of the 
slois. Between the two is a steel bar, for ming a magnetic 
separator. Two sets of brushes are provided : ; one, in the 
axis of the main stator winding, is short circuited; the 
other, normal to this axis, is connected in series with the 
stator winding while starting. Other details of construction 
are given. The adjustable speed motor has been developed 
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under the patents of Fvnn, Arnold and La Cour. A motor 
was shown having six steps 1n speed between 750 and 2,250 
r.p.m. The rotor is provided with a commutated winding 
and two sets of brushes, located as in the other motor. One 
set carries the working currents, the other the compensating 
and exciting currents. Regulation is secured through the 


stator windings. 


NEW MARGATE PAVILION. 


The contract for the supply of ‘ Tantalum” and 
"Onewatt" lamps, together with special electric light 
fittings for the Fort Pavilion, Margate, bas been given 
to Messrs. Siemens Brothers Dynamo Works, Limited. 
The pavilion is à magnificent new concert hall, and the 
fittings have been specially designed in order to obtain the 
most artistic illuminating effect. In the centre of the 
main hall there will be four cut crystal glass electrohers, 
each having six 9in. projecting arms, and there will be 
ten 50 c.p. lamps in each. There are also four similar 
cut crystal glass electroliers in which eight 50 c.p. © Tan- 
talum " lamps are installed. Under the balconies there 
will be 14 holophane bowl fittings, each having three 
projecting arms; in the central bowl a 200 c.p. “ Onewatt " 
lamp will be installed, and 50 c. p. " Tantalum " lamps in 
the holophane reflectors on each of the projecting arms. 

Under and over the gallery there will also be four 
holophane bow fittings similar to the above but without 
projecting arms, and 200 c.p. " Onewatt " lamps will be 
installed. On the stage ceiling there will be 10 holophane 
bow fittings suitable for taking one 200 c.p. “ Onewatt ” 
lamp, and it is expected that a very effective illumination 
will be obtained by these means. 

Holophane fittings are also being supplied for the 
colonnade and entrance halls, ornamental brackets with 
best quality etched shades will be used for the front of 
the gallery. In the outside entrance hall torch fittings and 
flambeaux will be used, whilst for subways and outside 
steps cast iron watertight fittings will be used. For external 
lighting there will also be 10 cast iron standards, ap- 
proximately 8 ft. high. suitable for taking 100 c.p. * One- 
watt" lamps. In addition to this, the footlights will be 
30 ft. long, being constructed with sheet iron reflectors, 
enamelled white inside and back outside. There will also 
be a quantity of holophane shades and accessories for use in 
pendants, etc. The value of the fittings for this job will 
be £400, and, as mentioned in our “ Contracts Closed ” 
column last week. the total cost, including contracting, 
will be £729 15s. The contracting work is placed in the 
hands of Messrs. Kingston & Company, of Northdown-road, 
Margate, and we have no doubt that when completed the 
installation. will be one of the most up-to-date in the 
country. 


BRIMSDOWN LAMP WORKS ANNUAL OUTING. 


The Brimsdown Lamp Works had the third annual 
outing on Saturday, June 3. A special train, made up of 
first and second-class saloon cars, and a full complement 
of third-class coaches started from Waltham Cross at 
5.45 a.m., calling at Enfield-lock, Brimsdown, Ponders-end, 
and Tottenham, arrived at Liverpool-street at 6.26, where 
the staff of the Sales Department and a number of the 
guests met the train. A well-timed run landed the happy 
crowd of over 500 at Hastings in excellent time for a 
sumptuous dinner at 12.30 in the Roval Concert Hall. 
Mr. E. Scharrer was in the chair, and was supported by 
Mr. J. Chiswell. The principal toasts were, “ His Majesty 
the King," “ Her Majesty the Queen,” "* The Members of 
the Roval Family,” “ Success to the Brimsdown Lamp 
Works," and * The Visitors.” The Red Hungarian Band 
was specially engaged for the occasion, and rendered 
popular and classic selections. It was a pleasing and 
impressive sight to see over 500 members of one firm 
doing their utmost to give each other a “ real good time.” 
The return journey was not commenced before 8 p.m. 
The outing was well organised on an open-handed broad 
plan, and abundant refreshments for all were provided 
both going and returning. The fine June weather conduced 
to a perfect day's enjoyment. 
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Technical Problems and their Solution. 


QUESTIONS. AND ANSWERS BY PRACTICAL 
MEN. 


RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
eiectro-metallurgical plant, and electrical engineering work 
generally. 

Questions.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

AnsweErs.—A fee of 10s. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the oftice within seven days 
of the appearance of the questions. 


QUESTIONS. 


Question No. 1253.—A (steam driven) three-phase dealt 
alternator 100 b.h.p. 250 volts 40 cycles is overloaded 
10095 at certain times of the day for periods of about 
half an hour. There are four three-core paper insulated 
distributing feeders; two are 19/14s which have a 
constant load of 30 h.p. each, the other two are 19/12s, 
which have a constant load of 20 h.p. each plus the 
overload mentioned, viz., 50 h.p. each. The whole 
plant is a motor load. It is proposed to use the Corpora- 
tion current on the two feeders 19/12s and also on 
the whole plant at week-ends and breakdowns. The 
plant is at work very often six months without a 
stop, unless there is a breakdown: then we use the 
small steam engines which are fixed near every motor. 
It is very essential that the plant be kept working. 
What is the best arrangement, showing instruments 
and wiring of switchboards, etc. The Corporation 
three-phase mains 1s 6,000 volts, with a frequency of 
503—" V. I. R.” 

Question. No. 1254.—Would some reader kindly explain 
how interpoles affect the regulation of a shunt-wound 
generator. I was under the impression that the only 
use of interpoles was to neutralise the reactance 
voltage in cases where sparking would otherwise occur, 
but now I see it claimed that a shunt-wound generator 
fitted with interpoles can be made to give almost the 
same characteristic as a flat compounded generator. 
Is this true, and if so, what is the physical explana- 
tion? Am I right in supposing that interpole machines 
alwavs have their brushes fixed at the exact neutral 
point * Ought the pole tips of interpoles to be broad 
or pointed ? Also, should the air gap under the inter- 
poles be greater than the air gap under the main 
poles ?—“ INTERPOLATED.” 

Question No. 1255.—A solenoid to give a pull of 300 Ibs. 
is required. The stroke is to-be 8 in., and the plunger 
is to come into action every 15 seconds. Make the 
necessary calculations for such, and state the minimum 
value of the current which will sustain the weight 
when the plunger is in its drawn-up position.— 
" TECHNE.” 


ANSWERS. 


Further Answer to Question No. 1252 (awarded 5s.).—The 
best solution to this problem depends greatlv on the 
nature of the load variations (as well as on their magnitude) 
and upon the precise speed-load characteristic of the 
motor in question ; also, upon the accuracy with which 
the speed is to be held constant. If the amount of the load 
variations and the time at which thev will occur are 
approximatelv known, hand regulation of the shunt field 
circuit resistance will often be feasible, particularly if the 
motor is easily accessible to a sufficiently. competent 
attendant or workman. Very close speed regulation cannot 
be guaranteed in such a case and hand regulation is, of 
course, quite unsuitable 1f the load fluctuates rapidly and 


widely over a considerable range. Apparently “ Sparkle " 
is not decided whether he requires a differcntially or 
accumulatively compounded motor—the distinction is 
most important since the characteristics of these tvpes 
are radically different. © A differentially-compounded 
motor will maintain constant or rising speed on increasing 
load (according to its design and apart from speed fluctua- 
tions caused by sudden load variations), but a cumulatively 
compoundel.machine has a drooping speed-load charec- 
teristic similar in form to, but less marked in degree than 
that of a pure series motor. Whereas the differential 
motor has a poor (or even temporarily negative) starting 
torque, and tends to race on heavy loads by serious 
weakening of the nett field, the cumulatively compound 
machine has a very powerful starting torque and sub- 
sequently falls in speed as the load increases. 

The cumulative type is by far the safer and more generally 
employed. The distinction between the types is here 
specially important since the differential machine requires 
practically no speed adjustment for load variations. 
Cumulatively compounded motors are often used in 
conjunction with a heavy flywheel and, in such a case, a 
fairly steadv speed is maintained on pulsating loads and 
hand regulation may suffice to cover the permanent load 
variations. In other instances, the series winding (of 
cumulatively compound machines) is short-circuited once 
the motor is up to speed—the series coil only being em- 
ployed for the sake of the increased starting torque it 
provides; in such cases the machine is normally plain 
shunt excited and its speed variations on load are confined 
to the usual limits of this class. 

Having decided on the type of motor to be employed, 
and thus on the precise nature of the problem faced, we 
may proceed as follows :— 

Temperature Speed Changes.—The change of speed cet 
up by temperature variation of the field coil resistance 
will be more or less gradual, according to the exact design 
and location of the machine, and, should the load-speed 
variations be insignificant (for any of the above reasons) or 
capable of hand regulation, it will usually be quite possible 
to hand regulate for the heating effect also. In other cases 
the net speed variation may be compensated, irrespective 
of cause, by the means suggested below. If ' Sparkle ”’ 
wishes to estimate the speed changes hkely to follow on 
field coil heating, he may employ the method detailed 
(with examples) in “ Electrical Review," September 23, 
1910, p. 485. These methods, though primarily applicable 
to shunt motors, are easily adapted to compound wound 
machines. 

Load Speed Changes.—Any speed fluctuations which 
are incapable of hand regulation to a sufficient degree of 
accuracy, may be controlled by fitting some form of stean: 
engine governor (direct, gear or belt driven) to the motor 
shaft. The governor may be of lighter build than would 
be required by the corresponding steam engine and should 
not be too nearly isochronous in characteristics. (The use 
of a flywheel to damp out high frequency speed oscillations 
will further reduce any tendency to hunting.) The links 
which normally control the engine valve may now contr«c] 
a shunt field rheostat, either directly or through relays 
operating an auxiliary, reversible rheostat-motor circuit. 
By this means there would be no difficulty in securing at 
reasonable expense and with ample certainty, any desired 
degree of speed regulation. 

Following the method which has been emploved in 
certain German installations to obtain close voltage cr 
current regulation, any form of indicating tachometer may 
be driven from the motor shaft and provided with relay 
contacts on either side of the normal speed position of tha 
tachometer needle (at a distance dependent on the closene: a 
of regulation desired). Contact of the needle with one cr 
other of these relay studs would control the field rheostz t 
of the motor as before. The auxiliary control Circuits 
should be closed and opened simultaneously with the main 
motor circuit. (by switches coupled mechanically Or elec- 


trically to the main switch). Where hand regulation is 
suthcient, the tachometer device might well be employed 
to ring an alarm bell calling attention to the necessity 
for speed adjustment. 

Governor control, though somewhat more costly in the 
first place, is most likely to give permanent satisfaction 
under everyday workshop conditions.—" PRAXIS.” 


Further Answer to Question No. 1252 (awarded 5s.).—As 
far as the writer is aware, there is no apparatus on the 
market which will keep the speed of motors constant at 
all loads. A compound wound motor, however, with series 
coil opposing the shunt coil can be made to give exactly 
the same speeds at, sav, half load and full load and with 
a very little increise of speed at intermediate loads. 

A simple shunt wound motor usually slows down a few 
per cent. as the load increeses from no load to full load, 
and in order to bring up the speed at any load it is necessary 
to weaken the field of the motor by means of a field rheostat. 

In a differentially wound compound motor, that is, a 
compoun l wound motor where the series coil opposes the 
shunt coil, the same effect is performed. automatically. 
As the load inere ises, the armature current also increases, 
and a larger current flows through the series coils on the 
field. The series coils being connected so as to oppose the 
shunt coils, the field strength is decreased and thus the 
motor speeds up. By properly adjusting the number of 
turns of the series winding, a fairly constant speed of 
motor can be obtained throughout the working range, 
as shown on the sketch. If required, the motor can be 
adjusted to give exactly the same speed at half load and 
full load, but it will be found that at intermediate loads 
the speed of the motor rises slightly. 

This difficulty in obtaining an absolutely constant speed 
at all loads is due to saturation in the iron composing the 
magnetic circuit. The speed of the motor depends on the 
magnetic flux through the armature, while the compounding 
action is due to the number of ampere turns. When the iron 
composing the magnetic circuit is far from being saturated, 
the flux is proportional to the ampere turns on the field. 
Theoretically in such a case a constant speed should be 
obtained at all loads. When the iron composing the mag- 
netic circuit is nearly saturafed this condition does not 
hold, and although a motor may be compounded to give 
the same speed at half load and full load, it will run at a 
slightly higher speed at intermediate loads. 

Exactly the opposite effect 1s obtained in a cumulative 
wound compound motor, that is, a compound wound motor 
where the series and shunt coils are arranged so as to assist 
one another. As the load increases, the armature current 
increases, as also does the current in the series coils. This 
increases the armature turns on the field winding and so 
increases the magnetic flux in the armature. The result is 
thit the speed falls even more rapidlv than is the case 
with a simple shunt wound motor. This is verv clearly 
shown in the sketch. The torque of the motor is, however, 
very much increased, and this is the reason that cumulative 
wound motors are used for elevator work, for driving 
punching and shearing machines, and so on. Each time 
the punch touches the work or the plaaing machine begins 
its cutting stroke, there is a rush of current through the 
armature and hence through the series coils. As the series 
coils assist the shunt coils this means a greater magnetic 
flux through the poles and armature and hence a greater 
torque Just as the load increases. 

Another difficulty with motors is the heating of the 
windings. When the motor and windings are at the 
temperature of the surrounding atmosphere the windings 
have a certain definite resistance. On running the motor 
under load for some time it will be found to heat up, and 
gradually reachsome maximum temperature. Theresistances 
of the windings owing to this higher. temperature are 
increased, and thus with the same terminal voltage on the 
motor the field current is less. The magnetic flux i Is there- 
fore less and the motor speeds up. This explains the reason 
that as a motor under load heats up the speed gradually 
rises, and reaches some maximum when the motor ts fully 
heated. This generally takes from 3 to 4 hours. 

As far as the writer is aware, there is no means of keeping 
the motor spced constant while the motor 1s heating up. 
except by a hand adjusted rheostat in the shunt motor 
field circuit.—‘*G. H.” 
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Alternating Current 
Calculations. 


. (Continued from page 642.) 


Section IV.— Transmission Lines. 


ExawMrLE (1).— Determine the drop in volts and line loss 
tn a single-phase transmission. system which delivers 270 
kilowatts at unit. power-factor two miles from the generating 
station at a pressure of 2.000 volts. The wires are 0:325 inch 
an diameter and are 24 inches apart, and the frequency of 
supply is 25 periods per second. Also determine the power- 
factor of the line and the generator E. M.F. 

All single-phase overhead transmission circuits comprise 
two wires separated by a distance great enough to avoid 
contact due to sag or movement of the wires, to ensure 
the required degree of insulation and to prevent leakage 
and discharge due to corona effects ; thev therefore form 
a loop and enclose such an area that the flux linked with 
the conductors may be considerable, and, since it is alter- 
nating in character, it gives rise to inductance effects too 
large to be neglected. Maxwell has shown that the induc- 
tance of a circuit formed by two long, straight and parallel 
copper wires may be calculated from the formula :— 

L= | 0:5 + 2 log. E x a henrvs 
| € Tf) i9? j 
in which | = length of the transmission circuit in centi- 
metres. 
2| = total length of wire used 
d = distance between the centres of the wires 
r — radius of the wire. 

For practical purposes it is more convenient to express 

the distance lin miles, in which case we have— 


d 
0-5 42 x 23026 log? : 


;i 
x 10^? henrys 


( 
L -31, (1160 x 36 x 2:54) , 


* 


II 


d 
dla | $0160 +74 1060 log- ; 10 ? henrys 


! 
r 


1] 4821, 10 9 henrvs 


iis quio 
l ^y ! 

Now with an inductance of L henrvs the reactance of 
the circuit is 2-fL ohms, and the E. M.F. of self-induction 
set up in the circuit is given by the product of the reactance 
and the current, and 


E, = 2-7 LI volts. 
v The ED in the given example is therefore 
24 |! 
0162 or ) 


L = 1482 x2. 02 


! 


115 +log 


10 5 henry 


2964 (0-2715 +2-1693) v 6 henry 
0-007235 henrv 

the reactance z = 2-/L 2 2« x25 
= 1-133 ohms 


x 007235 


DANNA) 
P2000 
= 141-625 volts. 
The drop in volts due to the resistance of the line is given bv 
0-66 4 x 1760 x 36 


4 ux 1?5 SES esce ERU MEM 
E, = IR = 2 10? " 0-182À x iine 


reactance E.M.F. E, = zl = 1:153 x 


252 volts. 

The actual p: ms relationship of the pressures ijs shown 
graplically in Fig. 1. in which Ol is the phase of the current, 
and since the load is non-inductive the receiver pressure 
of 2,000 volts is represented. by the vector OE in phase 
with Ol; the resistance-drop of 252 volts is represented 
by the vector E E.. also in phase with the current, whilst 
the reactance-drop of 141-6 volts is represented by the 


: 
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vector E, E; in quadrature with OI. The impedance-drop 
of the line is given by the vector EE;, making an angle 
6, with OIL, and its magnitude is given by 


EE, = 4/252? + (141-6)? 
, = 289 volts. 

This, however, 1s not the drop in volts in the line, since 
the vector OE, in the figure represents the generator 
E.M.F., the drop in volts in the line being given by the 
arithmetical difference between the generator and receiver 
E.M.F.s, as indicated by the length E!E, cut off from 
OE, by the arc EE!. The generator E.M.F. is given by 

OE, = 4/ (2,000 + 252)? + (141-6)? 
= 2,2506 volts 
and the drop in volts = 2,256—2,000 = 256 volts 
= 12:89, of the receiver pressure. 


The power lost in the line is given by Po = PR - IE, 
S.Pe 2125 x 252 
= 31-5kw. 
= 12:6", of the power received. 
The power factor of the line is given by Cos 6), and 


Cos 0, = no ; - = Q872 


and 0 = 29? 18! 


Fig. 9. 


EXAMPLE (2).—Determine the size of a single-phase over- 
head wire required to transmit 500 h.p. a distance of 10,000 
yards with a loss of 10% of the power delivered, the power- 
factor of the load being 0-8. The receiver pressure is 5,000 
volts and the frequency 50 periods per second. Determine 
the distance between the wires so that the reactance-E. M.F. 
of the line is 600 volts, and also the generator E.M.F. 

Since the power factor of the load is 0-8, the current 
required 13 obtained from the relation 

500 x 746 = EI Cos 6 
= 5,000 x I x 0-8 


and I = 93-25 amperes 
With a loss of 10°, we have 


10 
PR = ,— of 500 h.p. 
X) 


Iu 


_ 50 x 746 al 


(93-25) 1d 
Where d, is the diameter of the wire 
, 91300 — 66 — 2x10000 x36 
(93-25)? 105 "  Q-cs54d? | 
108 x 09-7854 x 37300 
= 0-3755 inch. 
And since E, = 600 = 2z/LI volts 
600 
~ 100 z x 93-25 
But from Maxwell's rule 


10000 i 
17607 (021715 +log 


9 
€ 


and d, 


L = 0:02019 henry. 


L = 1482 x | 


SUM: henry 


Hob £n 
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d — 0:02049 x 176 x 105 
~ ~~ 1482000 


IOII. 


.*. 021715 + log 


d 
and log 0-187715 = 9.4 33—0-21715 " 
2-2159 = log 164-4 


ll 


, d 
^ 018715 
andd = 1644 x0:18775 
= 30-86 inches. 
The resistance drop in the line is I R and 
37300 
(93-25)? 

The vectorial diagram for this example is given in Fig. 
2, in which OE, making an angle 0 (whose cosine = 0-8) 
with the current line OI, is the receiver pressure of 5,C00 
volts, EE, = 400 volts gives the resistance drop of the 
line, and it will be noted that its direction is parallel to 
OI, E,E, = 600 volts gives the reactance drop of the line. 
and OE, denotes the generator pressure in magnitude and 
phase. 


OE, = y (OP + PS)? + (BE, + EE? 
= V/ (5000 cos 8 + 400)* + (5000 sin 6 + 600)? 


= 164-4 


= 400 volts. 


E, = 93:25 x 


i 
e. 
=l 

E 
M 
-s 

S| 
+ 
Et 
x 
x 
+ 
(oan) 
2 


56085 volts. - 


(To be continued.) 
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e 


All communications intended for the Editi should be addressed 
** THE EDITOR, 149, Fleet Street, London, E.C.” Anonymous 
communications will nol be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 

The Editor is not responsible for, nor does he necessarily endorse 
opinions advanced by correspondents. 


THE KING EDWARD NATIONAL MEMORIAL. 


To the Editor of the ELECTRICAL ENGINEER. 

SIR,—AÀs a member of the King Edward National 
Memorial Council, which has for its object the saving 
of the Crystal Palace to the nation and empire for ever, 
and particularly in view of the fact that the palace is for 
sale at the receiver's hands, and otherwise might suffer 
an unfortunate end, or become a standing disgrace to 
our national pride, I venture to make an appeal to my fellow 
Freemasons to support the excellent scheme known as 
the King Edward National Memorial, and thus help to 
save the palace and its grounds as a fine centre for recrea- 
tion, amusement and education, and to enable us bv the 
adoption of business-like and up-to-date methods, to 
transform the palace failure into a creditable success. 

If each Freemason will send something the result is 
assured. 

The Council are giving a life free admission ticket to 
the Crvstal Palace to every contributor of one guinea and 
upwards; whilst a contribution of £1,000 entitles the 
donor to a vote in the appointment of managers. Further 
particulars may be obtained from, and cheques, crossed 
Lloyd's Bank, St. James's Branch, should be addressed 


.to:— he Right Hon. the Earl of Kinnoull, D.L., The 


King Edward National Memorial Offices, 26, Shaítesburv- 
avenue, W., or may be paid into almost any bank through- 
out the country, some thousands of which are receiving 
subscriptions. 
Yours faithfully. 
W. P. TRELOAR. 


Messrs. the Sloan Electrical Company, Ltd. (whose 
London headquarters are at Conradty House, Golden Lane, 
E.C.) notify us that owing to their increasing business in 
Manchester and the district they have been compelled to 
remove from their old premises in that city to more com- 
modious oflices at 16 and 16a, Jackson’s-row, Deansgate. 
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. A TELEPHONE LESSON. 


The Postmaster-General was moved on a recent occasion 
to make some rather contemptuous observations concerning 
the municipal administration of telephone services in the 
few cases of such individual supply which have survived 
the enterprise of the Post Office. " After giving the question 
close study,” he said : that is to say, after hi ving absorbed 
the views of a subordinate who wrote exactly what was 
expected of him: " I have come to the conclusion that 
the telephone service is not a field in which municipalities 
can adventure with success.” [n commenting on the 
Postmaster-General’s utterances at the time they were 
made—he was replying to a deputation from the 
Municipalities and the National Chamber of Trade—we 
ventured to observe that the arguments he put forward 
did not afford conspicuous evidence of that close study 
which he claimed to have given to the question. The 
publication this week of the annual report and statement 
of accounts of the Telephones Department of the City 
and Countv of Kingston-upon-Hull gives us the oppor- 
tunity of showing that, as a matter of fact, Mr, Samuel's 
study of this question has been of the most perfunctory 
kind. The  Postmaster-General, after the  slighting 
reference to municipalities already quoted, went on to 
say, it may be remembered, that the business of telephony 
was exceedingly technical and. was continually changing, 
and that it was essential that it should be supervised 
bv highly trained and highly paid experts, who should 
always be watching the course of telephonie invention, 
alwavs experimenting, and alwavs developing on the 
newest lines. — " The ordinary municipality, even the 
great municipality,” he.declared, * is seldom in a position 
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to have at its command experts of the calibre which the 
great Government Departments can secure." Let us 
apply these counsels of excellence to the Post Office itself, 
in the first place, and then to the Hull Corporation telephone 
Service. 

, We know from the official accounts that the capital cost 
. per telephone station works out at £31 10s. in the case of 
the National Telephone Company—which, it must be 
remembered, is handicapped by a tax of ten per cent. on 
gross receipts, which goes to swell the Post Office revenue— 
and at about £20 per station in the case of the municipal 
telephones of Hull and Portsmouth. Aud we also know 
from the official accounts that, allowing for the ten per cent. 
tax paid bv the National Company, the cost per station 
of the Post Office telephones works out at £52 8s. Elimina- 
ting, for the purpose of exact accounting, the ten per cent. 
paid over to the Post Office telephone department by the 
National Company, the Post Office cost per station works 
out, as nearly as possible, at three times the cost of the 
municipal station. The question then arises, which of 
the two is the more efficient service? The Post Office 
service, as the columns of the morning papers, as well 
as our own columns, are continually bearing witness, is a 
source of constant complaint and dissatisfaction. The 
attitude of the Post Office telephone department towards 
the public is exactly what the attitude of every Government 
Department has been towards that obnoxious community 
of insects since the days when Dickens drew his immortal 
picture of the Circumlocution Office. Bumbledom in 
high places is as changeless as the Sphinx, and just as 
responsive to criticism or complaint. 

The Postinaster-General, reading from the notes prepared 
for him, spoke of the highly trained experts continually 
watching the course of telephonic invention and always 
developing on the newest lines. Has the Post Office 
telephone tariff been developed on the newest lines ? We 
showed recently that the telephone costs the average 
small user anything from fourpence-halfpenny to a shilling 
per call, while many large users pay only seven-sixteenths 
of a penny per call. Was it the watchful eve of the highly 
trained expert, following the course of telephonic invention, 
that brought about the banishment of the convenient 
micro-table sets and the institution of the cheap American 
or German pedestal instruments which have taken their 
place? If so, the Post Office certainly cannot be con- 
gratulated on its highly trained experts, for the old instru- 
ments with transmitter and receiver in one piece were 
infinitely more convenient and effective. But, of course, 
it is not the business of the highly-trained expert, any 
more than it is the business of a Government department, 
to study the needs and the convenience of the public. 

Let us turn for a moment to the report of the telephone 
department of the Hull Corporation. The Telephone 
Committee is composed of the Mayor, the ex-Mayor, three 
aldermen, and thirteen councillors, all of them business 
or professional men. The manager of the department is 
Mr. Thomas Holme, A.M.I.E.E. Between them they have 
framed, after careful study—not in the Postmaster-General's 
sense—of the best practice adapted to local conditions, 
a schedule of six tariffs. Number 1 is a business tariff, 
under which an annual payment of six guineas covers an 
unlimited number of calls, and second connections are 
installed at an annual rental of £5 15s. Tariff number 2, 
for private houses, gives an unlimited number of calls for 
£5 a year. Tariff number 3 is devised in the interests of 
subscribers, to whom it is important to be on the telephone 
circuit but who are not likely to need a very large number 
of calls. Subscribers in this case pay £3 a year and a 
penny per call. Under tariff number 4 the use of a five- 
party line is accorded for a subscription of £3 per annum, 
payable quarterly, which covers 720 calls—and, incidentally, 
may have inspired Mr. Samuel’s farmers’ telephone scheme. 
Under tariff number 5 a subscription of £4 per annum 
secures an unlimited service over a two-party line; while 
under tariff number 6, £5 covers a thousand calls over an 
exclusive line, extra calls being charged at one halfpenny 
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each. We venture to think that this scheme of tariffs, 
80 far from meriting the scoffs of the Postinaster-General. 
might very well serve as a model for Government emulation. 
It takes into consideration the needs of telephone users, 
or possible telephone users, of every class, and deals with 
each class in a business-like spirit. The Government, 
on the other hand, adopts the high and mighty attitude 
without the slightest regard to individual needs, and 
avers that under no other circumstances can a telephone 
service be made to pay. That that is an utter fallacy, 
so far, at anv rate, as Hull is concerned, we shall show 
later. That it is a totally mistaken policy on the part 
of the Government scarcely needs any demonstration. 

"ince the beginning of the undertaking in 1905-6 the 
capital cost per station at Hull has steadily fallen from 
£28 to less thin £20, and at the same time the percentage 
of gross profit to capital expenditure has steadily risen 
from 6:3 per cent. to 81 per cent. And yet, pace, Mr. 
Samuel, “the telephone service is not a field in which 
municipalities can adventure with success.” The gross 
receipts of the Hull service for the past year were £12,550, 
an increase of £880 over the revenue of the preceding vear ; 
and the gross profit was £5,026, an increase of £203. The 
total amount carried to loan repayment account now 
stands at £6,976, to temporary sinking fund £2,802, and 
to reserve fund £5,873. The Government royalty for 
the year absorbs £1,258, and the total of this account 
to March 31 last was £6,224. So much for the accounts. 
With regard to administration, there is complete 
unanimity in the city as to the efficiency of the service, 
and as to the fairness of the tariff. As to maintenance, 
Mr. Holme reports that the insulation of the whole of the 
plant was tested out in July, and the result was 97 per cent. 
efficiency on the usual standard adopted, this good result 
being, no doubt, due to the fact that 93 per cent. of the 
lines in the city are underground. Then, again, inasmuch 
as the correct planning of the main cables to accommodate 
the anticipated demands for telephone service determines 
to a very large extent the cost per station, it is especially 
noteworthy that the main cable extension laid out in 
1905 has so far met the demand that very little expenditure 
has been necessary, notwithstanding the fact that the total 
number of stations planned for, namelv, 3,070, has been 
exceeded. Another notable development in connection 
with the instrument construction 1s the growth in the 
number of switchboards fitted for subscribers, connecting up 
the various departments to their general offices, and thus 
enabling calls to be, switched to the individual required 
with the least possible delay. 

Without labouring the question, we have surely enough 
data here to show that even from one of those municipalities 
which the Postmaster-General affected to despise from 
the telephonic point of view, the Post Office Telephone 
Department may learn some useful lessons. It is possible 
that neither Mr. Thomas Holme nor the Telephone Com- 
mittee may come strictly within the limits of Mr. Samuel's 
category of " highly trained and highly paid exports," 
but they have proved themselves thoroughly capable 
telephone administrators, and, together with their con- 
sulting telephone engineer, Mr. Alfred Rosling Bennett, are 
cordially to be congratulated on the success "and efficiency 
of their undertaking. 


Roya Institution.—A general monthly meeting of the 
members of the Royal Institution was held on Monday. 
June 12, the Duke ‘of Northumberland, K.G., President, 
in the chair. Miss A. Carthew and Liceut. Colonel A. W. H 
Hornsby-Drake were elected members. The special thanks 
of the members were returned to Mr. W. Phipson Beale, 
K.C.. M.P., for his donation of £25 to the fund for the 
Promotion of Experimental Research at Low Tempera- 
tures; and to Dr. Don:ld W. C. Hood, C.V.O., for his 
present of a portrait of Faraday. The Chairman reported 
the decease of the Dowager Duchess of Northumberland, 
and a resolution of condolence with the family was passed. 
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By A. T. Bullen and H. E. Goody. 


The ideas of the ordinary individual with regard to 
the nature and application of electricity are, even in these 
days of compulsory education. and universal culture, 
extremely crude and inaccurate. 

Coal-gas, in its application. to domestic lighting and 
heating, was never hedged about with any mystery or 
obscurity. From the first it has been quite an obvious 
and easily explained illuminating agent. * 

From the point of view of the electrical engineer, this 
popular ignorance has been particularly unfortunate, 
because it has very greatly restricted the everyday use 
of electrical apparatus. In the commercial and industrial 
world electricity is extensively utilised. But in the houses 
of the multitude, where sentiment still holds potent swav, 
electricity, through lack of that homely dirtiness and 
unmysterious domesticity which distinguish gas, has made 
little headway. 

Amongst other methods of educating the public in 
matters electrical, the showrooms of the more enterprising 
supply authorities may be indicated as being the best 
and most generally useful. The " man in the street ” can 
drop into one of these showrooms at any time and see 
electric cookers, whieh he had hitherto regarded a& awesome 
contrivances quite bevond his means, in familiar use. 
When once he has seen electrical apparatus operated without 
casualty of any sort, and has learnt that the prices are 
not at all prohibitive to persons of average means, he is 
on his wav to conversion. 

In case it should be thought that the electrical ignorance 
of the “ man in the street " has been exaggerated, a few 
typical instances (all of which have come within the 
actual experience of the writers) are given. 

A publican. had become the proud possessor of a 
mechanical piano, which he hoped would make his saloon 
bar more attractive to the cultured drinker. He desired 
that it should be electrically driven, and asked the supply 
company to send an official to advise him in the matter. The 
publican, in an airy way, suggested to the official that it only 
needed a couple of wires and a switch to be connected to the 
pullev wheel at the back of the instrument for the job to 
be complete. When it was explained that a small motor 
would be necessary, he expressed his surprise and disgust 

at the fact that electricity could only operate pianos 
through the medium of expensive motors, in most com- 
prehensive and unequivocal terms. 

As an instance of abysmal ignorance of electricity and 
its manifestations the following is worth relating: An 
old lady complained to the company of what she supposed 
was a leakage on her electric light installation, and an 
inspector was sent to investigate. The lady explained 
that when four or five lights were burning there was an 
almost unbearable smell, and the inspector naturally 
concluded that the insulation was smouldering at some 
point of loose contact. A careful search failed to substan- 
tiate this theory, and he returned to the old lady for 
further guiding facts. She admitted that the smell of 
which she complained was not unlike that of coal-gas, 
and that it could only be detected in the coal-cellar. Of 
course, it proved to be an escape of gas. The old lady 
had the theory, which after all fitted in with the facts of 
her electrical experience, that electricity was a gas, and 
that it was contained in the steel tubes which led to the 
meter and cut-outs. When it was explained that the 
tubes were not essential, and merely served to protect the 
wires which ran inside, the lady (seeking for an hypothesis 
to cover these new facts) said that she supposed there 
must be a hole through the middle of the wires for the 
electncity to pass along. 

The people who think that an electrie light installation 
is entirely self-contained, and is supplied from a battery 
on the premises, are legion. A variant of this misconception 
is contained in the following incident. A lady consumer, 
whose house was in darkness through the failure of the 
main fuse, asked the company to send a man to put matters 
right. In the postscriptum to her letter she asked that 
her front door bell might also be repaired. The man who 


called to repair the fuse explained that the company 
had nothing to do with her electric bell. The consumer 
was extremely surprised, and asked the man whether 
his company could not take over her bells, as she was 
very satisfied with the quality of the electricity supplied 
to her lamps. . 

Ignorance in a London County Council inspector is a 
sad and deplorable, but not, one is afraid, a verv uncommon 
thing. One of these officials had called at a cinematogray h 
theatre to see that the Council's regulations were being 
observed. Walking round the back of the theatre, where 
it was customary to form up the queues, he remarked to 
the manager that it would be as well if there were a pas 
light. beside the flame-arcs and the single bracket. lamp 
which he had noticed. The bracket centained an inverted 
gas burner, and the manager thought that that would be 
quite sufficient for an emergency light, and said as much 
to the inspector. But the inspector, who apparently had 
never seen an inverted mantle before, and thought that 
all *‘ upside-down " lights were electric, said that the 
bracket in question. was lighted electrically snd that he 
must Insist on the addition of a gas lamp. He was con- 
vinced finally of the gaseous nature of the supply by 
seeing the bracket lighted with a match. 


it is not at all an uncommon occurrence 
for supply companies’ cables to be inadvertently cut 
through bv men who are quite literally “in the street,” 
but the following incident, which happened onlv a few 
weeks ago, is curious, inasmuch as the cutting was done 
intentionally by men who, one may assume in charity, 
were either mad or drunk. Some structural alterations 
were being made at a large wharf in London. In the 
course of their operations the workmen succceded in 
unearthing an electric cable. Finding that this would 
hinder their work, they held an informal. meeting to discuss 
the matter. On a show of hands it was decided to remove 
the offending cable. A cold set «nd a couple of sledge 
hammers were procured, and three intrepid Britons essaved 
the task of severance. They cared not whether the cable 
were alive or dead; and, apparently, they did not care 
whether they, themsely es, were alive or dead. It was a 
lead-covered, twin concentric cable, and, the outer being 
earthed, there was no difference of potential between it 
and the lead cover. The potential difference between the 
inner and the outer was 200 volts. All went well until 
the set came in contact with the inner, when, with a 
terrific explosion, the implement lost a considerable 
portion of its metal. Fortunately the man who was holding 
the set did not get a shock ; but that was only his luck. 


Of course, 


At the other extreme was a certain middle-aged labourer 
who was acting as temporary assistant to an electric 
wireman. The wireman asked the labourer to pick up from 
the ground a piece of cable which he had just cut off. 
The cable, about two feet in length, was quite unattached, 
and, indeed, was not within yards of any live apparatus. 
But the labourer, with the fear of electrocution before him, 
refused resolutely to touch the cable, saving, " There 
might be a little electricity left in it." 


One might multiply these instances almost indefinitelv, 
but perhaps sufficient have been given to indicate the need for 
the inclusion of some elementary instruction in the modern 
applications of electricity in the curricula of our public 
schools. The fact must be faced that electrically un- 
sophisticated people and electrical apparatus will never 
live together in harmony. For mstance, the man who was 
afraid to pick up a piece of cable would be in a perpetual 
nervous tremor if he were expected to live in a house 
in which everything was electrically operated ; and as for 
men who cut live cables as though thev were harmless as 
string—the supply company would probably suffer from 
nervous tremors if they were to become consumers. 

If electricity is to become as widely used as Mr. Ferranti 
prophesies, and as, indeed, all loyal members of the pro- 
fession hope it will become, the populace will have to acquire 
some slight acquaintance with its properties and uses, 
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Wireless Telegraphy. 


At a meeting of the Roval Institution Mr. T. Thorne 
Baker delivered an address on * Practical Progress in 
Wireless Telegraph v." 

The lecturer described some of the improvements which 
have recently beén made in receivers, and in devices for 
preventing the tapping or interception of messages at sea, 
and referred to a keyboard instrument by which musical 


sounds can be transmitted. During some recent experiments ` 


between Brussels and Slough some bars of * God Save the 
King" were transmitted and received. The practical use 
to which this device can be put will be the sending of 
bugle calls, sav, to an army in the field. One of the most 

useful advances has been that achieved by Mr. J. H. 
Sharman in the matter of wireless telephony by impulse 
waves, ln some experiments recently made in a coal mine 
in the North of England telephonic communication was 
immediately effected between a miner who was supposed to 
be in distress underground and a surfaceman. The lecturer 
said he himself had recently spoken through the telephonic 
instrument for about a mile under earth at Chislehurst. 
It could not be used effectively at present beyond two 
miles on land, but better effects could be secured under 
water. A distance of six miles could be covered, and 
experiments were being made for e'Tecting communication 
between warships and "subm: rines. 

A recent development. of the Marconi system was the 
transmission over a distance of 2,209 miles of maps, plans, 
or writing. A light which was igaited by the receiving 
instrument acted upon a film and reproduced the message 
forwarded. Still another remarkable advance was the 
invention of Habibur Rahman Khan, deputy superintendent 
of telegraphs at Allahabad, who, by utilising the surface 
of water, such as that of a river, instend of ether, sent 
messages for fifty mules. 

Referring to the application of wireless telegraphy to 
aeroplanes "and airships, he said that in the case of the 
aeroplane the weight of the apparatus was the crux of 
the problem. Mr. Farman had obtained satisfactory 
resulta with his biplane by using two trailing aerials, each 
one consisting of rather thin wire about 100 metres in length. 
A similar Hertz arrangement had been applied by “the 
lecturer to a Bristol hiplane, but jn that case no loose 
wires were used. The apparatus was orignally tested over 
a distance of half a mile, but further experiments were 
about to be carried out on a more extensive scale and on 
an entirely new plan. With regard to receiving messages on 
aeroplanes, the chief difficulty was that of noie. The 
pilot's powers of listening were concentrated on the engine, 
in the regular working of which was his safeguard. Recourse 
was, therefore, had to visible methods of receiving the 
wireless message—which took the form either of lamp dot 
and dash signals or that of an inker, which mechanically 
marked dots and dashes on a paper ribbon. The question 
of vibration was a serious one with the ordinary coherer 
used in wireless work, and would call for the employment 
of an anti-vibration holder or a coherer such as the Brown 
which was insensitive to shock. In the case of the Beta 
military airship wireless signals had been transmitted 
over a distance of 50 miles. 


Lonpon ELECTRICAL ENGINEERS.—Orders for the week 
ending June 24, 1911 :—Othcer commanding, Colonel H. M. 


Leaf. Monday, June 19, '* A" Co., no parades. ‘Tuesday, 
June 20, * B” Co., no parades. Wednesday, June 21, 


detachments for the '* Coronation and Roval Progress ’ 
will parade at Headquarters for Ceremonial Drill at 7 p.m. 
dress: Blue clothing, Drill Order, with water-bottle a 
haversack ; special orders will be sent to each concerned. 
Thursday, June 22, * C " Co., no parades. Friday, June 22, 
“D”? Co., no parades. Saturday, June 24, no parades, 
NoTE.—Headquarters will be closed during Coronation 
week for all purposes except Coronation duty.— (Signed) 
J. H. S. Philips, Major, London Electrical Engineers. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


Programme of the Conference on the Education and 
Training of Engineers. 


We give herewith the full programme of the conference 
on the education and training of engineers which has been 
organized for June 28 and 29 by the Institution of Civil 
Engineers. 

WEDNESDAY, JUNE 28. 


In the Library.—Sections I and II (Joint Meeting).— 
Chairman, Mr. Anthony G. Lyster, Vice-President Inst.C.E. 
Opening remarks by the chairman. Discussions: " The 
extent to which mathematical and scientific subjects 
should share with other subjects of literate education the 
attention of schoolboys who intend to enter later the 
engineering profession,” introduced by Dr. J. Gow and 
Prof. Silvanus Thompson; “ The question of specialized 
entrance examinations for university or college courses of 
study in Engineering Science with a view to the curricula 
to be followed, and also of the inclusion in the latter of 
courses in modern languages,” introduced by Prof. A. K. 
Schwartz. 

In the Theatre : Section IIT.— Chairman, Mr. R. Elhott- 
Cooper, Vice-President Inst.C.E. Opening remarks by the 
chairman. Discussions: ‘‘ The requirements of practical 
training and of scientific study and the apportionment of 
time to them," introduced by Mr. A. F. Yarrow and 
members of his staff, and Mr. W. H. Allen; “ Practical 
training in workshops or on works of construction, with 
special reference to training in the engineer’s office, 
introduced by Mr. W. B. Worthington and Mr. H. F. 
Donaldson. 

THURSDAY, JUNE 29. 


In the Library.—Section II.—Discussions : ** The value 
of a university degree in Engineering Science in relaticn to 
professicnal competence," introduced by Prof. S. M. Dixon 
and Prof. C. F. Jenkin; “ The position and uses of en- 
gincering laboratories in relation to education at college," 
introduced by Prof. W. E. Dalby, Prof. John Goodman, 
and Prof. Bertram Hopkinson. 

In the Theatre —Sections II and III (Joint Meeting).— 
Chairman, Dr. W. C. Unwin, B.Sc., F.R.S., Vice-President 
Inst.C. É. Opening remarks by the chairman. Discussion : 
“ The relation of engineering employers and colleges from 
the point of view of the practical training of college stu- 
dents," introduced by Prof. J. E. Petavel and Mr. J. W. 
Horne. 

Section III.—Discussions : ‘ The relation of practical 
training to college study; whether, or to what extent, 
before, sandw iched: or after its conclusions," introduced 
by Prof. Archibald Barr and Prof. Henry Louis; “ Work- 
shop training as a preliminary to practical training in other 
branches of engineering,” introduced by Mr. John A. 


Brodie, Mr. J. Mitchell Moncrieff, and Prof. J. J. Welch. 


ORGANIZATION OF THE CONFERENCE. 


The officers of the Conference are as follows :—President, 
Mr. Alexander Siemens, President Inst.C.E.; Vice- 
Presidents: The Right Hon. Walter Runciman, M.A., 
President of the Board of Education; The Hon. Right 
Lord Pentland, Secretary for Scotland; Sir John Mole 
Barry, K.C.B., LL.D., F.R.S., Past- President Inst.C. E. 
Sir William H. White, K.CB., D.Sc., LL.D., DEng. 
F.R.S., Past-President Inst.C.E.; Honorary Secretary : 
James Forrest ; General Secretary : J. H. T. Tudsbery, D.&c. 

Section of General Education.—Chairman: Anthony 
G. Lyster, Vice-President Inst.C.E. ; — Vice-Chairmen : 
B. Hall Blyth, M.A.; H. A. Miers, M.A.. D.Sc., F.R.S., 
Principal of the University of London ; Honorary Secre- 
taries : D. S. Capper, M.A., E. P. Hill. 

Section of Scientific Training.— Chairman : W. C. Unwin, 
B.Sc., LL.D., F.R.S., Vice-President Inst.C.E. ; Vice- 
Chairmen: Sir Alexander B. W. Kennedy, LL.D., D.Eng., 
F.R.S., Past-President. Inst.C.E.,. W. H. Maw, LL.D. ; 
Honorary Secretaries: J. D. Cormack, B.Se., Capt. H., 
Riill Sankey. 

Section of Practical. Training.—Chairman: R. Elhott- 


l Cooper, Vice-President Inst.C. E. ;. Viee-Chairmen: E. B. 
Ellington, James Swinburne, F.R.S., W. B. Worthington, 


Jacomb-Hood, 


Honorary Secretaries: J. W. 


B.Sc. ; | 
Monkhouse, M.A., Basil Mott. 


E. W. 
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BUSINESS NOTES AND NEWS. 


LIGHTING, POWER AND TRACTION. 


HOME. 


BERMONDSEY.—At a meeting of the Borough Council it was 
resolved by 31 votes to 16 to refer back to the l'inance Com- 
mittee a resolution, carried by the casting vote of the Chairman 
of that Committee, Mr. F. E. Eddis, a resolution declining to 
submit anestimate for £18,563 for extensions to the electricity 
plant. It was reported that the profits for last vear were £1,600, 
and in six years £17,331 had been repaid on the loan account and 
£35,725 for interest. There are increasing demands for the 
electricity, and the engineer has warned the Council of the injury 
to the undertaking if steps are not taken to instal the necessary 
plant. The Finance Committee, by the casting vote of Mr. Eddis, 
have refused to add further liabilities, to the Council's loan 
indebtedness, and suggest that a “ bulk supply " should be 
obtained from an electrical company. After Alderman Harbord 
had moved that the report be referred back, Mr. E. ‘Tovey stated 
that at a mecting of the Bermondsey and Rotherhithe Municipal 
Association, of which Mr. Eddis was chairman, representatives of 
the interested electrical companies were present, and Mr. Tovey 
declared that one of the companies was going to try to buy the 
Council out. Mr. W. Shearring protested against any member of 
the Council telephoning and giving information to a eompany 
wno were anxious to break up the municipal! undertaking. Mr. 
J. Fogden, Mr. A. B. Clarke, and Mr. J. W. Oake condemned the 
action of the Finance Committee, and Alderman Harbord's 
resolution was adopted. 

BorToN.—Tne income of the Electricity Dopirtment of the 
county borough for the past year was £70,941, and the working 
expenses totalled £35,554, leaving a balance to be carried to 
net revenue account of £35,388, or nearly 10^, on the capital 
expenditure. Interest and depreciation absorb £26.992, outlay on 
Duncan-street. sub-station and purchase of new meters and 
motors £1,921, and amount written off on account of well- 
sinking and depreciation of consols £237, leaving a disposable 
balance of £6,857, as compared with £7,119 in the previous year. 
The number of units sold was 11,156,084, of which 1,663,331 are 
sccounted for by private lighting (as compared with 1,627,135 
ia the previous year) 4.588.226 by tramways and 4,904,527 by 
motors, Mr. J. W. Marshall is chairman of the Electricity Com- 
mittee, and Mr. Arthur A. Day, A.M.LC.E., M.I. E. E., Borough 
Electrical Engi icer. 

BnicuTON.— The annual report of Mr. J. Christie, Engineer 
ond Manager of the Corporation’s electricity undertaking, shows 
that during the past vea~ th» department sold 1,243,836, or 1319, 
more units than in the previous vear, and due to the better load 
f:ctor and various economies, was able substantially to reduce 
the weight of coal consumed per uait sold. Thus, in spite of the 
considerable increase in the price per ton, this additional output 
wa3 generated for an extra expenditure of only £1,195, thus 
neutralising the increased price, and the cost under this heading 
per unit generated fell from -40d. to -38d. With regard to units 
sold, there is an increase under every head. The output for 
private lighting increased by 100,880 units, and thus it may 
fairly be assumed that the undertaking has passed low water 
mark in progress brought about through the general use of the 
metallic filament lamp. Tne output for power shows an increase 
of 336,800 units. During the year 21 additional motors, equivelent 
to 94 h.p. have been hired to consumers. Tne number now let out 
is 210, representing a total of 1,041 h.p., and the demand from 
these, together with the extra electrobuses which the companv 
have added to their fleet, is responsible for the increase. With 
the great improvements wnich are being effected in heating and 
cooking apparatus, a fresh field is opened up for development, 
end it will shortly be necessary to consider wnat steps they 
: hould take to meet the probable requirements of consumers in 
this direction. 

BuRNLEY.—The revenue of the Corporation electric tramwavs 
to March 31 was £65,817, as compared with £65,525 in the pre- 
vious year, which included two Easters—always a busy time— 
wnile this year Easter fell later than the account period. Working 
cxpenses were £42,574, interest charges £5,643, and sinking fund 
£5,503, leaving a net balance of £12,047, of which £5,000 has been 
placed to reserve fund, £937 has been absorbed by income tax, 
2.0601 has been paid as rent of tramways owaed by outside 
authorities, and £4,049 has gone in relief of rates. The sinking 
fund totals £43,833, and the reserve (renewals) fund to £46,006. 
Mr. Edward Heap is Chairman of the Tramways Committee, and 
Mr. Henry Mozley, General Manager. 

Bury.-—The report of the Electricity Committee for the past 
year shows that compared with the previous vear, the output for 
private lighting shows an increase of 52,842 units, equal to 
12-3°9, public lighting an increase of 2,793 units, or 4:5% , public 
clock an increase of 104 units, or 6°, motors and heating an 
increase of 307,033 units, or 24-0°,, and tramways a decrease of 
350,363 units, or 19-7?,. Excluding tramways, the increase is 
452,772 units, or 21-195; including tramways, the increase is 
102,409 units, or 2-69 9. Tne total units sold for private lighting 


increased from 428,364 to 481,203, and the aggregate of units 
sold for all purposes rose from 3,911,838 to 4,014,247. Electric 
motors for industrial purposes total 329, with an aggregate horse- 
power of 2,802. The generating costs are the same as for the 
previous vear, i.e., old. per unit sold. The average price obtained 
per unit for each class of supply has been as follows :— Private 
lighting, 2-8) d. per unit, compared with the same price last vear ; 
public lighting, 1-00d. per unit, compared with 1:21d. last year, 
equal to a reduction of 17-3", ; motor power, 744d. per urit, 
compared with -765d. last year, equal to a reduction of 279, ; an 
tramwavs, 1:00d. per unit, compared with the same price last 
year. ‘The average price obtained for the total output has been 
1:11d. per unit, compared with 1:14d. per unit for the previous 
year, equal to a reduction of 2-6°,. Assuming the output would 
have increased to the same extent had the average charges 
remained at the seme level as for the previous year, the profit 
would have been £2,147 instead of £1,656. After pavment of all 
working expenses, there is à gross profit of £10,107, equal to 
77% on the average capital employed, compared with £10,331, 
equal to 9 89$ on the capital for the previous year. Had the 
undertaking belonged to a private company, having, as is usual, 
half the capital issued as stock and half as ordi vary shares, this 
profit would have enabled a dividend to be paid of 41", on the 
stock, 795 on the ordinary shares, and still leave £2,606 to be 
carried to a reserve fund. As it is a municipal concern, £8,452, 
equal to 65°% on the average capital, is required to pay interest 
on loans and sinking fund, leaving a net profit of £1,656, equal 
to 1:39, on the average capital, to assist the rates and to add to 
the depreciation and reserve fund. During the past 14 vears 
£30,299 has been set aside for redemption of eapital and £10,552 
stands to the credit of the reserve fund, while loans repaid or in 
the sinking fund, together with reserve fund, total £40,851, and 
the total sum of £6,500 has been allocated in relief of rates. Mr. 
R. D. Duxbury is Chairman of the Electricity Committee, and 
Mr. S. J. Watson, M.I. E. E., the Engineer and Manager. 
CorcHESTER.— The accounts of the Council's ebctricity under- 
taking show that the net sales of current iacreased from 1,372,340 
units, of the value of £14,896, to 1,488,458 units, of the value of 
£15,928, an advance of 116,118 units, realising £1,031. There 
had been an increase in lighting urits at 31d., 4d., and 5d. of 
34,074 units ; an increase in power other than traction) units of 
115,515 ; an increase in the street lighting u sits of 6,419 ; equal 
to a total increase under these heads of 156,008, frc m waich must 
be deducted a decrease of 30,890 in traction units, The total 
increase in income was £1,102, the total income was £16,247, and 
the total expenditure £16,035, leaving a surplus of £212, against 
£414. Although the final surplus was less than was the case a year 
ago, à greater amount had been added to the capital of the 
undertaking. The total expenditure exceeded that of the previous 
year by £1,304. The accounts of the tramways showed a deficit 
of £2,170 for the vear, as against £2.531 in the previous vear. 
Working expenses were, 5:-986d. per car mile, including energy, 
or 3:978d., excluding energy, the lowest since the first year of 
working, and ranking among the lowest of all tramway costs, 
Tne total number of passeagers carried was 1,738,172, as com- 
pared with 1.725.948 last year; the average number of pas- 
sengers per car mile being 5°39, as against 5:36. Tne whole of 
the cars, permanent wav, and overhead equipment had been 
thoroughly overh: ul:d. The fixing of meters on the cars had been 
a great success, the consumption of energy having been reduced 
from 1:46 to 1°36 units per car mile, making a saving of about 
£250 during the seven months meters had been in use. 
DEÉvoNPoRT.—Tne revenue of the Electricity Department for 
the year 1910-11 was £16,418, as compared with £16,270 in the 
preceding year, and the working expenses £9,753, as against 
£8.802. Tne gross profit was thus £6,664, of which sinking fud 
absorbed £3,014, and interest £3,624, leaving a net profit of £26, 
as compared with £1,010 in 1909-10. The number of units sold 
was 1,742,295, as against 1,651,614. Of the gross total privete 
lighting accounts for 530,214 (as against 517.018), publie lighting 
36,512 (as against 34.825), traction 1,122,019 (as against 
1,053,908), and motors 53,550, as compared with 45,863. 
EASTBOURNE.—The report of the Electricity. and Street 
Lighting Committee of the Corporation shows that the lamps 
connected on March 31 was equivalent to 122.990 lamps of 30 
watts, compared with 111,755 last vear. Tne number of con- 
sumers is 1,758, as compared with 1,584, and the number of units 
sold shows an increase over 1910, thus indicating that the 
tempor2ry set back caused by metal filament lamp economies 
has now been overtaken. The units sold for power have increased 
by 29°, and for heating by 122°,. The works costs are now 
121d. per unit sold, as compared with 1:36d. last vear, while the 
totel costs are 1-79d., as compared with 1-92d. These figures 
constitute a record. The total income for the year was £24,522, 
and the gross profit £13,553. After capital charges have been 
deducted the net profit is £2,213, or £12 more than last vezr, 
This has been added to last vear's balance, and £1,500 has been 
carried to reserve fund, £632 to renewals, and £197 to capital 
account, Tne reserve fund has now £10,344 to its credit to meet 
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special and unforeseen contingencies, and the renewals fund 
stands at £6,556. 

EaSTBOURNE.—At a meeting of the Town Council, Alderman 
Simmons, in discussing the minutes of the Electric and Lighting 
Committee, observed that the electricity urdertaking had 
resulted in a total profit of £79,743, which would have been 
disbursed in dividends if the Corporation had been a company. 
Out of thet amount £59,869 had been paid back in respect to 
loans on the capital account.—The Council accepted the sug- 
gestion of the committee that the profit of £2,329 on the year’s 
working should be transferred as follows :-—£1,500 tq the reserve 
fund, £632 to the renewals fund, ard £197 to the capital account. 


EPsoM.— At a mecting of the Urban District Council Mr. J. C. 
Ede, Chairman of the Lighting Committee, said the revenue from 
the electricity undertaking showed both expansion and expansi- 
bility. Private lighting had grown from £2,816 to £3,064, arc 
lighting to private consumers increased by £9 9s. 4d., and power 
exhibited a growth from £102 to £199, this being lergely due to 
the cinematograph shows. The total received from private con- 
sumption was £3,402, an increase of nearly £387. Public lighting 
charges showed a slight increase of £65 13s., due to increased 
lamps, ard the final conversion of the old carbon lamps. The 
total increase in revenue from sale of current was £452, the 
figures for 1910 being £5,173, and for 1911 £5,626. The result of 
the year’s working showed a gross profit before ellowing for 
capital charges of £3,247, as compared with £2,903. After 
meeting these charges, the urdertaking showed a profit of £510, 
compared with one of £185 last year, and deficits of £680 and 
£902 for 1909 and 1908. In three vears an increase of bulk of 
output of 30°, has been accompanied by an increase in the gross 
profit of 92195, and an improvement in the financial result of the 
year’s working of £1,412 2s. 9d. For the future the outlook is 
bright. Economies have not yet reached the final stage, and the 
opporturities for extension, if properly seized ard earnestly 
pressed, must mean that this undertaking will become a credit 
to the Council ard an increasing advantage to the town. 


Hastincs.—The accounts of the Electricity Department of 
the cou:.ty borough show that the total receipts for the vear were 
£18,308, as compered with £17,627 to March 31, 1910. The gross 
profit was £7.923. Interest charges absorbed £5,168, ard sinking 
furd £3,621, and the deficiency on the year's working wes £2,919. 
Since 1898 £13,962 has been trarsferred to rate account out of 
aggregate gross profits of £98,371. In the twelve years interest 
charges and sinking fund have absorbed £113,039, and the totel 
deficiency to March 31 last is set down at £15,638. The totel 
rumber of units sold reached a maximum in 1°07 with 958,032, 
and fell to 731,914 in 1910, rising in the year under report to 
812,397. (The accounts show 1,234,086 units sold in the 15 
months period from January 1, 1905, to March 31, 1906.) Mr. 
Russell F. Ferguson, M.I. E. E., M.I. Mech. E., is the borough elec- 
trical engineer. 

Hurr.—The annual report and accounts of the Corporation 
Telephones Department shows gross receipts for 1910-11 of £12,550 
as compared with £11,670 in 1909-10, and gross profits £5,026, as 
compared with £4,823. Working costs per station have 
fallen to £19:95, and the percentage of gross profits to 
capite] outlay has increased to 8:194. Mr. T. Holme, the 
telephone manager, reports that owing to the extensions 
into the outlying districts of the city in the past 
it has not been necessary to extend the conduit system this vear, 
which consequently remains at 37 miles of pipes. Distributing 
cables have been drawn into existing pipes, bringing the total 
underground mileage up to 4,133 miles metellic circuit, or 8,266 
miles of single wire. The joining up of the new subscribers hes 
entailed the erection of 10 poles only (in addition to the wiring), 
bringing the number of poles erected to 1,380 and the total over- 
head mileage up to 604 miles of metallic circuit, or 1,208 miles 
of single wire. The instrument and exchange equipments have 
been maintained in an cfticient condition by regular inspection. 
A coil winding machine has been installed ard all coil winding is 
now done on the premises instead of sending to the manufac- 
turers. The usual records were taken of the average number of 
calls during eech half-hour of the day and the operating duties 
revised, so that there would be the correct number of operators 
on duty to deal with the fluctuetions in the traffic. Irom the 
tests taken since, it is apparent that the rearrangement has proved 
beneficial to the service. The average sick absence of the 
operating staff for the year has been 4:8 days each. Six of the 
staff were away on doctors’ certificates, and if these are deducted 
the average absence is reduced to 2:2 days each for the year. 
These records show that the health of the staff is good. The cost 
per station now stands at £19°95, compared with £20 58 last vear. 
It was stated in Mr. Holme's last report that the actual cost of 
the scheme would be below Mr. Bennett’s estimates, and this is 
now proved ; the scheme of 3,070 stations has been completed 
with over £2.500 of the loans unexpended. The members of the 
Telephone Committee are as follows: Aldermen J. Brown 


(Chairman), Larard (Deputy-Chairman), Feldman (ex-Mayor), , 


and Hanger ; Councillors Boyes, Coult, Dixon, Dossor, Flanagan, 
Gleadhill, A. Gould, Grindell, Hakes, Ombler, Robins, Robinson, 
T. C. Taylor, and T. N. Taylor (the Mayor). 

KILKEEL.—At a meeting at the Courthouse, over which 
Councillor John Rooney presided, it was unanimously resolved 
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to form a company for the purpose of lighting the town by 
electricity, and three-fourths of the necessary capital were sub- 
scribed then and there. 


Kineston-on-THAMES.—The Borough Electrical Engineer, 
Mr. J. E. Edgeome, in his 17th annual report to the Lighting 
Committee, states thet the number of consumers has increased 
during the year by 127, and is now 1,336. Receipts increased 
from £10,906 to £11,983, and there was & gross profit of £5,428. 
Interest payments absorbed £2,805, and repayment of capital 
£3,816, leaving a debit balance of £1,193, as against £1,644 in the 
previous year. The total capitel expenditure has been £105,444, 
of which £36,840 has been repaid. Although in a much less 
marked degree than during the previous two or three years, the 
electricity undertaking has still suffered to some extent, during 
the year, from the continued substitution of metal filament lamps 
for the older type of lamp, although it would appear that the 
majority of the lamps have now been changed over and there is 
therefore every prospect of an annual increase in the receipts for 
current supplied. Sales of current for lighting have gone up from 
£8,519 to £8,854, the total number of units sold to privete con- 
sumers being 579,652, as compared with 574,610 in 1910, and 
568,749 in 1909. 

LINCOLN.—AÀt a meeting of the City Courcil, Mr. W. S. White, 
Chairman of the Electricity Committee, in presenting the 
accounts for the yeer of the electricity undertaking, said the 
year's working constituted a record. They had never before 
supplied so much current, never carried s0 many passergers in 
their tragicars, and never made so much profit, the gross profit 
on the electricity account being £7,292. From this amount they 
hed to deduct £3,960 for interest and sinking fund, leavirg 
£3,323 net profit for the year, an increase of £820 on the previous 
year. The total number of urits sold was 1,820,482, an increase 
of 178,058 units. The income from current supplied for power 
purposes is £616 in advance of last year, and £246 more on the 
lighting account. During the year they saved over £100 in public 
lighting, showing clearly the cfficiency of the new arc lamps as 
compared with the type they replaced. With regard to the 
tramways, the total income from all sources was £6,538, en 
increase on the previous year of £109. The tote] expenditure 
was £4,091 6s. 5d., leaving a gross profit of £2,447, from which 
they had to deduct. £2,600 for repaying loan end interest. ‘The 
deficiency of £152 was provided for out of profit on the electricity 
undertaking. During the year they carried 1,649,537 passengers, 
or 211,591 more then in 1907, the first yeer of electric cars. 

LovuGHBOROUGH.—The accounts of the Corporation's Hlec- 
tricity Department for the year show that the totel units sold 
eggregated 531,886, as compared with 357,129 in the previous 
year, and with 266,372 in 1909. The total income was £4,213, as 
compared with £23.300, and the profit carried to net revenue 
account was £1,873, as against £853. 

MANCHESTER.— The annual report of the Electricity Depart - 
ment shows a net surplus on the vear's working of £27,573, of 
which sum £15,000 has been disposed of by grant in aid of rates, 
and the remainder in defraving the cost of special renewals. The 
renewals suspense account has been augmented by £25,450. To 
permit of the extension of business, various additional borrowir g 
powers amounting to £70,000 have been secured durirg the year. 
On capital account the total outlay now reaches £2.733,207. The 
mortgage debt stends at £1,949,583. The annual sales row total 
over 83 million units. At the Dickinson-street and Bloom-street 
joint statiors the first completed vear of working with the lerge 
Tudor storage battery has resulted in à very substantial reduction 
of the station costs. At the Stuart-street station the various works 
in connection with the independent water supply have been 
completed and put into successful operation for the major portion 
of the year. A contract hes been entered into with Messrs. J. 
Howden & Company, Ltd., for a further turbo-alternator instal- 
lation, and satisfactory progress has been made with the various 
works. At the Oldham-road, Bennett Side, Rusholme, Fallow- 
field, Levenshulme, and Moss Side distributing stations of the 
Corporation various extensions of converting plant and switch- 
gear have been carried out. With the exception of the Benge] 
Mill, no extensions of note have been made on consumers’ 
premises in connection with power supplies. On mairs a net 
addition of 15 miles 858 yards has to be recorded. Various 
alterations have been mede to the City network with the view of 
facilitating feult-localisation and improving the pressure balanc. 
ing. The efficiency of the distributing system as a whole equa led 
711-859,5, the quantity lost or absorbed in the mains and distri. 
buting stations being 20-15°5, an increase of 2.050", on the 
previous year. 

MIDDLESBROUGH.-- The Borough Electrical Engineer, Mr. H. 
M. Taylor, in his annual report, states that the net profit on the 
year’s working was £2,079 as compared with £1,296 for the 
previous year. The contract price of coal had increased 9d. per 
ton, or 73", upon the previous year. The total cost of repairs 
to the boilers amounted to £600, ard the labour troubles in the 
shipyards had been detrimental to the vear's working. Againat 
these losses, a gain had been made through the re-adjust ment of 
the income tax, and through the reduction in the price of units 
purchased owing to the quantity taken from the power com panv 
During the vear a reduction in the price showed a decrease in the 
revenue of over £200, but the effect was that a greater quantity 
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of electricity was consumed. The number of consumers was 
1.257, and the number of units sold was 2,021,586. The average 
price had been reduced from 2:24d. to 2:20d. 


NoTTINGHAM.— The accounts of the municipal electricity 
undertaking for the vear ended March 31 show an income for the 
year of £04,882, which includes £91,915 for sale of current, £732 
for public lighting, and £1,748 for the rent of meters. The total 
expenditure was £52,010, leaving a balance to net revenue 
account of £42,8 Of this amount £12,675 went for interest 
on consolidated stock and loans, £13,337 for repayment of loans, 
£2,416 to the sinking fund, and £15,350 was given as a contribu- 
tion in aid of the general district rate. On March 31, the number 
of applications for supply of electricity was 4,008, an increase of 
207 compared with the figure for 1910. The increase in the num- 
ber of 32 watt lamps or their equivalent is 23,435, the largest for 
the past three years, the totel at the end of the financial vear 
being 410.322. The demard for electricity for power purposes 
was meintained, 143 motors aggregating 466 h.p. having been 
connected to the mains during the vear, the totals now being 
1.183 motors and 4,635 b.p. The rumber of units sold during the 
twelve months was as follows :— For lighting, 3.835.876 units ; 
for power, 2.426,727 units ; for traction, 5.681,024 units ; total, 
11,944,527 units, an increase of 474,702 units. 52:029, of the 
units used for privete lighting were at the reduced rate of 14d. 
per urit. 

Partick.---The Corporation’s Electricity Department an- 
rource the following reductions in the price of current: ln 
shops, business premises, offices, ete. (other than private houses), 
the eharge to be 3d. per unit, or & maximum demard of 6d.. and 
ld. per unit thereafter r; current used for power, heating, cooking, 
ete., Id. per unit, minimum £2 per annum ; electricity used for 
private lighting, 3d. per unit, or at option of consumer, according 
to the following table, viz., for one room ard kitchen, 8d. per 
month ard ld. per unit ; two rooms and kitchen, Is. ard Wd. ; 
ard so on up to 8 rooms ard kitchen, 8s. 4d. ard ld. ; all above 
8 rooms, 12s, €d. a month ard ld. per unit. 


Reppitcu.---Mr. W. J. Ferguson, the General Manager, has 
presented to the Urban Council & report on the extensions to the 
electricity works for which sanction is proposed to be obtained 
to a loan of £5,850. During the past winter the maximum load 
of 444 kw. was frequently exceeded. To ensure a more satis- 
factory supply ard to mect the increased demand for current, 
the works manager proposed that the existing gas generating set, 
consisting of two ges engines ard one 100 kw. ges-driven elter- 
nator, be disposed of ard replaced by steam generators, including 
a new turbo-alternator. In moving the adoption of the Electric 
Supply Committee's report and the carrying out of the extension 
scheme, Mr. F. C. Dolphin, chairman, said electric supply cus- 
tomers had increased very rapidly in the past year, while the cost 
of the production of current had decreased. The proposed 
extension of plant would entail an additional charge of £330 per 
annum, but the works manager estimated that ayainst this a 
saving would be effected of at least £600 per annum, while the 
maximum horse-power of the plant would be increased to 650, 
with a stard-by of enother 100 h.p. The committee recommended 
that the chief electrical engineer of the West Bromwich Cor- 
poration be asked to report upon the scheme. The report was 
adopted, approving the extension scheme, and the clerk was 
instructed to apply to the Local Government Board for sanction 
to borrow the money required. 


SOUTH SHIELDS.— The Local Government Board has sanctioned 
the application of the Corporation for a loan of £7,580 for new 
plant at the electricity works, It is intended to instal one 1,500 
kw. turbine, coupled direet, to one 1,000 kw. direct current 
generator, and one 1,100 kw. alternating current generator. The 
total estimated cost of the scheme is £10,080, of which it is 
proposed to borrow £7.580, the balance of £2,500 to be taken out 
of the electricity urdertaking reserve fund, the latter sum 
representing the amount of the undischarged loan on two 100 kw. 
reciproceting sets for alterneting current which are to be removed. 
It will be remembered that et the Local Government Board 
inquiry into the subject a few weeks ago opposition was made to 
the scheme by the North Easterh Railway Company and Smith's 
Dock Compeny, Ltd., es large ratepayers, on the ground that it 
would be more advantageous and economical if the Corporation 
took its supply of current in. bulk. from the Durham Power 
Supply Company instead of generating it themselves. 


STEPNEY.—At a meeting of the Borough Council the Elec- 
tricity Committee reported that the income of the electricity 
unde rtaking for the past year was £57,636, an increase over the 
previous year of £5,370, while expenditure was £33,528, an 
increase of £2.078. The gross profit was £24,108, as compared 
with £20,816 in the previous year, and represents 6:49, on the 
capital outlay. The units sold numbered 9,106,203, as compared 
with 8,000,174. After setting aside £22,541 for loan charges and 
£148 for temporary work, the balance for appropriation account 
was £1,769, as comparcd with £1,515. With regerd to loans, the 
total amount sanctioned was, at March 31 last, £417,396, of which 
£403,896 had been actually borrowed, and £41,497 repaid, leaving 
£362,399 outstanding. The capital commitments during the year 
amounted to £41.045, and new loans, amounting to £43,135, were 
taken up to meet this. The aggregate capital expenditure 
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amounted to £397,305. Councillor Gordon, chairman of the 
committee, in moving the adoption of the report, paid a warm 
tribute to the Electrical Engineer, Mr. Tapper. The charge for 
public lighting was nearly td. per unit lower than the average 
charge made by the companies in London, and one-third of a Id. 
per unit lower than was made by the other Borough Councils in 
the Metropolis. The average price to consumers was 1:419d. per 
unit, the lowest in London, as before. The units generated 
(9,700,000) was a record for the 11 years the undertaking had 
been established, while the cost had also gone down to a record 
low figure. Administration cost was elso th» lowest in the 
history of the undertaking. 


TETTENHALL.— At a special vestry meeting it was decided with 
only one dissentient that the femous old parish church should, 
with à view to preserving ard safeguarding the historic fabric. be 
lighted by electricity instead of gas. The building is insured for 
£15,000. 


WEDNESBURY. — The annual report of the Corporation's Elec- 
tricity Department states that the plant and mains are in a 
satisfactory condition, the damage caused by the bursting of a 
commutator in February last having been made good. Ninet y- 
two new consumers have been connected during the vear. The 
number of consumers has increased from 165 in 1907 to 425. The 
increase in connections during the last twelve months has been 
2,849 for lighting and 5,202 for power, giving a total increase of 
8.501. Notwithstanding, continues the report, the large increase 
in the sales of electricity last year, viz., from 223,708 to 433,267, 
there has been another and almost equelly large increase to 
634,356 units. Last year the undertaking was for the first time 
practically self-supporting, while this year the twelve months’ 
working shows a profit on trading of £2,141, which, after paying 
interest charges of £826 and repayment of principal £732, gives 
a net surplus of £583. This, with the balance brought forward of 
£726, shows an amount of £1,309 available for disposal. It is 
proposed to write off £245 from free wiring, leaving exactly £500 
outstanding on thet account, and to ellocete £300 to the relief 
of the rates, thus lesving £764 to go forwerd as balance to next 
year. The undertaking still stands one of the most economical of 
ell the works with published results selling under three-quarter 
million units per annum, there being only two others under one 
million units with such a low cost. 


WoRCESTER.—- The accounts of the municipal electricity 
undertaking show an income for the vear of £16,260. The total 
costs were £7,507, leaving a gross profit of £8,753, equal to 5:093 
of the total capital experded, and 10°, of the net capital out- 
standing, which now amounts to £858,613. After payment of 
£3,619 for interest, £978 the equivalent to dividends on cancelled 
stock, and £4,914 for redemption of capital, there remeined a net 
deficit of £759, but upwards of £900 had been expended during 
the year on erecting new street lamps. Owing to the large 
number of new consumers, and also to important additions to 
street lighting connections, the works department had had an 
exceptionally heavy year. In addition to 4,490 30 watt lamps 
connected on private consumers’ premises, the street lighting 
extensions gave a further number of 280. Consumers had con- 
tinued to adopt the metal filament lamp, and the majority of 
installations were now fitted with these. There was every 
indication that the fall in revenue due to this causc had almost 
reached zero, so that the department should now begin to derive 
great benefit due to the undoubted improvement in light and 
economy which users experience. The Borough Electrical Engi- 
neer reported that the results from water power generation at 
the Powick Works had been most satisfactory. Last vear he had 
to report a falling-off in water power units from 497,289 in the 
previous year to 371,011 in 1909-10. A record output had been 
created this year, 556,256 units having been generated. He urged 
that now that the Council had adopted recommendations for the 
change-over to polvphase, from which a large increase of output 
would be derived and corsequent profit. That a special rate of 3d. 
per unit in place of 5d. be charged for outside lighting of shops, 
business premises, and illuminated signs, this rebate being 
conditional on the consumers using electric light within their 
premises, and that the graduated fixed charge for heating and 
cooking be abolished, leaving the Id. per unit charge for current 
unaltered. 


YARMOUTH.—The accounts of the Electricity Department for 
the past vear shows that the metal filament lamp economies are 
within a few pounds of being overtaken by the increase in the 
number of consumers, private lighting having brought in a 
revenue of £9,721, or only £7 less than the total for 1909-10. The 
aggregate revenue of the department for the year was £20,032, 
and the expenditure £11,765, thus showing a gross profit of 
£8,267. Interest, sinking fund, reserve, ete., absorb £7,466, and 
depreciation, etc., £431, leaving £370 net profit carried to appro- 
priation account, as against £649 in the previous year. This 
account now standa at £1,249. The number of units sold, which 
in 1895 stood at 114,645, was 1,610,554 in 1909-10, and 1,635,819 
in 1910-11. Profits reached their maximum in 1905-6 at £3,393, 
fell to £1,054 in the following vear, and were converted into a loss 
of £14 in 1907-8. In the next three years the net profits were 
respectively £104, £649, and £371. The sinking fund now stands 
at £37,986. 


THE ELECTRICAL 


COMPANY MEETINGS AND REPORTS. 


CALLENDER'S CABLE AND CONSTRUCTION. 

Mr. Henry Drake, presiding at the 15th annual meeting at 
Hamilton House, Victoria Embankment, said the profit realised 
was somewhat in excess of that of the previous year, though 
the conditions of the industry were practically identical in both 
years. The increase in trade, of which there were indications 
in the early part of last year, was not maintained, and the year 
was characterised by an absence of new enterprises, while 
evidences of a coming improvement in the clectric industry 
generally that had been noted in the early part of the current 
year seemed for the present to have disappeared. Comparing 
the figures in the balance sheet with those of the previous year, 
he pointed out that there was, as a result. an available balance 
of £66,323, as against £68,452 in the previous year. The directors 
proposed to deal with that by paying a dividend on the ordinary 
shares at the rate of 10% per annum, of which 5s. had already 
been paid, by paying a bonus of 5s. per share and by carrying 
forward £40,073. 

Mr. T. O. Callender, maneging director, gave his customary 
review of the year. His remarks are so apposite to the ELEc- 
TRICAL ENGINEER'S inquiry into the condition of the electrical 
industry, that we have printed them with this wcek's instalment 
of replies. 

The report was, on the motion of the chairman, seconded by 
Sir J. Fortescue Flannery, carried unanimously. Sir Fortescue 
Flanrery was re-elected, a director, and Messrs. J. Worley & 
Fors were re-appointed auditors. 
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BRUSH ELECTRICAL ENGINEERING. 

Mr. E. Gercke, presiding at the 22nd general meeting of the 
Brush Electrical Engineering Compeny, Ltd., at No. 1, Kings- 
way, W.C., said the gross profit for the year was £28,159, as 
comparcd with £14,349, and net profit before paying debenture 
intercst wes £6,889, es compared with a loss of £3,705. The 
balance, efter paying debenture interest, was a loss of £10,780, 
es comparcd with a loss of £21,230, so that there has been a 
distinct improvement. The debit balance on profit and loss 
eccount, together with the discount on the Prior Lien debenture 
stock issued, showed an increase of £6,456, and expenditure on 
properties, stock ard work in hand showed an increase of £10,220. 
That increase of £16,676 had been found as to £11,500 by a 
slight diminution in cash and a diminution in the shares and 
debentures, and the emount owing to them is larger. Taking all 
those items together they were £11,500 less than last year: On 
the other hand, debenture obligations and the amount owing 
to creditors were £5,120 more. The results, however, were 
disappointing, and the causes were less business, keener com- 
petition for such orders as had been placed, and lower prices. 
There was probably no profession or trade in which expenses 
were relatively so heavy, responsibility so great, and the reward 
80 insignificant as in the clectrical industry. The conditions 
were constantly changing: new inventions and discoveries 
succeed each other with disconcerting rapidity, and make it 
almost impossible to standardise or to settle down to economice] 
production of manufactures in large quantities. These con- 
ditions necessitete the retention of experts specially skilled in 
their various departments, and establishment expenses are, 
therefore, always high, and cannot, without crippling the 
organisetion, be reduced below a certain minimum, whether 
trade be good or bad. To these considerations must be added 
the fect that some of their competitors, in anticipation of a 
demand for electrical engineering products on a scale which 
has not yet manifested itself, have laid down works of a capacity 
far in excess of the real requirements, and in the effort to feed 
these works they are often driven to accept for their products 
prices and terms which cannot prove remunerative. They had 
rlso to meet the competition of the most powerful Continental 
mea*.ufacturers, who, with their home markets secured to them 
by impenetrable tariffs, were able not only to work at a good 
profit, but also to create large reserves and to spend large sums 
on experimental and development work, thus equipping them- 
selves to take advantage of new inventions and discoveries with 
a promptitude which English manufacturers under existing 
conditions could not hope to rival. During the last few months 
there had been a decided revival of business in the electrical 
engineering industry. Many of the central power stations had 
recovered the temporary loss of load which they had to face 
owing to the metal filament lamp, and have found it necessary 
to plece orders for zd litione] plant. Of these orders, the Brush 
Company had secured their share, and it was gratifving to find 
that their turbo-generaiors and other power-house plant were 
held in such excellent reputation. They were at present carrying 
out important contrects involving a supply of turbo-generators 
to the Admiralty for electric power stetions at Edinburgh, 
Welthamstow, Kettering, Luton, Folkestone, Ballarat (Aus- 
tralia), Bombay, and elsewhere, es well as for various collieries, 
cement works, spinning mills and other industrial applications, 


BIRMINGHAM AND MIDLAND TRAMWAYS. 
Mr. C. N. B. Hilton, presiding at the 27th general meeting at 
the Electrical Federation Offices, Kingsway, W.C., said the 


traction section of their. business had, during the past four 
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years, in spite of all drawbacks, shown steady growth, while 
the lighting section showed largely-inereased gross receipts and 
a satisfactory ratio of expenses. During the last four years 
the traction receipts had grown from £44,751 to £48,025. The 
electric light in the same time increased from £8,303 to £26,737. 
The total was £53,054 in 1907 and £74,762 in 1910, while ex- 
penses decreased from 53-794 to 52-995. The gross profits from 
working both sections had grown since 1907 from £12,901 to 
£18,059, and therefore, from an operating point of view, the 
position generally showed good progress. 


BRITISH ELECTRIC TRACTION. 

The report of the British Electric Traction Company, Ltd., 
for the year ended March. 31, indicates a general improvement 
in the position and prospects of the company. The traffic 
receipts of the associated companies for the past year show a 
marked improvement, which promises to be maintained in the 
current year. The net profits of the associated companies show 
& substantial increase for 1910. For the most part, however, 
these increased profits have been added to the reserve and re- 
newal funds, or have been otherwise applied in strengthening 
the position of the companies. The profit of the company from 
this source has, therefore, not increased by so large an amount 
as would otherwise have been the case. No increase of divider.d 
is recommended by the directors for the past year, but they 
recommend placing £25,000 to reserve out of profits, as com- 
pared with £15,000 in the preceding year. The opportunities 
of promoting new electrical undertakings in this country with 
a prospect. of reasonable profit under present conditions continue 
to be restricted, but whenever the conditions justify extensions 
of electrical business in this country the resources of the company 
will enable it to participate in them. Meanwhile, the directors 
hope that some of the foreign enterprises which have engaged 
their attention will mature during the current year. Referrirg 
to the depreciation of assets and the reserve funds, the directors 
consider the time has arrived when the interests of the compeny 
will best be served by a reorganisation of the capital dealing 
with the arrears of dividend oa the preference shares, end 
ejuitably adjusting the relations between the two classes of 
shares. During the year the directors have purchased in the 
market £6,408 5°, perpetual debenture stock, and £36,134 41^, 
second debenture stock of the company. The issued debenture 
stocks have been reduced by these amounts, and the difference 
of £12,393 between the nominal value and the purchase price 
has been transferred to reserve. The amount of reserve at March 
31, 1910, was £633,581. This account has since been debited 
with £6,318 loss on sale of consols and credited with £1,675 net 
profit on sale of other investments, and adding the £12,393 
referred to above, the reserve at March 31, 1911, stands et 
£641,331. It will be further increased by the sum of £25,000 
proposed to be transferred out of the profits of the year. In 
addition, reserves amounting to £4,052 have been made out of 
profits of the year against loss and depreciation of specific assets. 
The total of these reserves at March 31, 1911, is £63,787. Tne 
associated companies have created depreciation and other 
reserve funds of their own, which amounted at December 31, 
1910, including balances carried forward, to £1,228,127. Invest- 
ments and undertakings stand at £5,204,667. The amount of 
sundry debtors and debit balances stands at £247,997, which is 
£199,949 less than at March 31, 1910. "The net profit, after 
applying £5,947 to writing down expenditure on Acts of Parlia- 
ment, etc., and after reserving £4,052 against depreciation of 
undertakings worked by the company, buildings and freehold 
land, and doubtful debts, is £139,512, to which must be added 
the sum of £14,067 brought forward, making a total of £153,580. 
After deducting the interest on the 5° perpetual debenture 
stock and the 4195 second debenture stock, for the year amount- 
ing to £03,533. there remains & balance of £60,047, out of which 
it is proposed to pay a dividend of 3s. per share on the preferer.ce 
shares, amounting to £24.215, and to transfer £25,000 to reserve, 
leaving a net balance of £10,831 to be carried forward. This 
dividend will bring the payment of the full dividend on the 
6° cumulative preference shares to September 30, 1908, ard 
the reserve will be increased from £641,331 to £666,331. The 
yield for the past year oa the total investments and under- 
takings standing in the books at £5,204,667 was 2°7%, as com- 
pared with 2:639, for the preceding year on £4,997,845. Since 
March 31 last Mr. E. Garcke has acted as sole managing director 
of the company. Mr. C. Shirreff Hilton and Mr. W. L. Magden 
have resigned the positions of joint managing directors, but 
they remain directors of the company, aad they have agreed 
to continue to act as chairmen and directors of various associated 
companies and to perform other special services. Mr. George 
Corawallis-West has been appointed a director. Sir Charles 
Rivers Wilson proposes to vacate the position of chairman of 
the Board after the general meeting, but will remain a director, 
and Mr. E. Garcke has beca appointed to succeed him as chair- 
man. 


* 


ARON ELECTRICITY METER. 
The report of the Aron Electricity Meter Company, Ltd., for 
the year ended March 31 shows a net profit of £27,520 17s. 6d., 
making, with the balance of-£5,353 11s; 2d. carried forward 
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from last year, a total available profit of £32,874 8s. 8d. Out 
of this amount the directors distributed in December last a 
dividend of 3°; on the preference shares, absorbing £3,746 1735. 7d. 
leaving to be disposed of the sum of £29,127 11s. ld. The 
directors recommend the payment of a further 3°, on the 
preference shares, absorbing £3,746 17s. 7d., and making a total 
for the year of 6?5; a dividend of 6°% on the ordinary shares 
absorbing £7,500 and a transfer to reserve towards goodwill 
and patents of £5,000, making this reserve £30,000, leaving & 
balance of £12,880 13s. 6d. Out of this amount it is proposed 
to eppropriate £7,000 towards writing off the expenses of the 
debenture issue of 1911, ard to carry forward to next year's 
account the balance of £5,880 13s. 6d. The past year's trading 
has been most satisfactory, the sales having again exceeded 
those of any previous year. The company's factories have been 
fully employed, and the necessary extensions to cope with the 
increased business have been carried out. The taximeter business 
is still progressing satisfactorily in England, Belgium ard 
Austria. Two directors, Col. R. E. Crompton, C.B., ard Mr. 
S. Barclay Heward, retire from office at this meeting, and being 
eligible, offer themselves for re-election. 


PEEL-CONNER TELEPHONE WORKS. 


Mr. Hugo Hirst, presiding at the first ordinary general meeti^g 
of the Peel-Conner Telephone Works, Ltd.. at Midland Bank 
Chambers, Queen Victoria-street, E.C., seid the company was 
brought into existence because it was reali ed that a very large 
telephone business was about to be developed in Great Britain, 
in her colonies and in foreign countries. The development of 
the common battery system made it certain that much existing 
plant within a few years might have to be scrapped, and the 
improved service obtained by the common battery system 
would make telephony so much more popular that & great 
irerease of new work ell over the world was anticipated. The 
directors felt that, owirg to the monopoly enjoyed by the 
National Telephone Company, ard urder the practice which 
they indulged in of buvirg their plant principally from foreign 
houses, it was not possible to e teblish an irdustry in this 
country earlier, Lut on the Post Cffice taking over the manage- 
ment, with the desire of buyirg its supplies from home manu- 
facturers, every encouragement was given to those connected 
with the production of common battery excharges in this coun- 
try. The Post Office had let it be knowa that they would prefer 
to confine their purchases to British products if a sufficient ard 
healthy competition of home producers could be created. "This 
company's plant had fourd favour with purchasers in corse- 
quence of the great success of the Glasgow exchange. As a 
result they had had a considerable number of repeat orders 
from the Post Office, and they had also received orders from 
abroad. 

So far from sharing in the criticisms against the State acquisi- 
tion of the telephones, he expressed the view that in this country 
nobody but the Government should manage such a public service. 
He was not in favour of State trading, but a service such as the 
telephone service should be a monopoly. No company that 
once has had a monopoly given to it troubled about any re- 
sponsibility to the public. The Government. however, could at 
all times be made to act up to such responsibility through the 
force of public opinion. He held it to be of vitel importance 
that in cases of war and national crises the telephone service 
should be in the hards of the Government, ard he also thought 
that the telephone service should be in the same hands as the 
telegraph service, sirce nobody could foresee how soon in the 
future these two services will have to rely upon each other. 
He also held the view that telephony was not merely a business 
proposition, but a social necessity, and sacrifices in the common 
interest may have to be made to various sections of the com- 
munity. 

Mr. Hirst added: It is alleged the Governmert cannot work 
it as efficiently asa private company can. I do not think that a 
large organisation such as the company can do it much chez per 
` than the Government, but if there should be any saving it cannot 
seriously affect the publie because it would probably only mean 
a small additional profit for the benefit of the shareholders. 
Secondly, it is said that the Post Office itself cannot make the 
telegraphs pay. The reasons for this are obvious. The Post 
Office give a twelve-word message throughout the United 
Kingdom for sixpence. No private organisation could ever 
undertake a service of this magnitude at such a price. The 
Post Office have developed the telegraph in all out-of-the-way 
places in the United Kingdom. If telegraphs were in the 
hands of the private individuel, these out-of-the-way places 
would not have a service at ell. The Department sends Press 
messages at really a nominal price. "Phe telegraph service in 
this country is acknowledged and admitted by experts through- 
out the world to be the finest in existence, speaking from a 
technical and constructional point of view, a:d I have no 
hesitation in saying that the plans that the Post Office engineers 
have formed for a future telephone svstem in this country have 
been arrived at by a most careful study of all that exists in this 
direction. There is one more argument held up against the Post 
Office, namely, that the Government cannot commercially push 
for subscribers as à private company can do, but why should 
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not the Post Office bring their mains to the houses and let duly 
qualified engineers instal private houses, factories, offices, and 
the like with up-to-date telephone service at defined rates and 
on certain conditions and tests, exectly as electricity under- 
takings do ? 


THE SOCIETY OF ENGINEERS. 


Visit to the Liverpool Street Extension of the Central 
London Railway. 


The second vacation visit of the present session took 
place on June 8, when, by the courtesy of the engineers, 
a party of members of the Society and their friends were 
privileged to inspect the works in progress in connection 
with the extension of the Central London Railway from 
the Bank Station to Liverpool-street. The work of driving 
the tunnels is being carried out from a shaft in Bishopsgate, 
near Acorn-street, and will be continued up to the junction 
with the company’s existing sidings at the Bank. 

The small running tunnels are 12 ft. bin. internal 
diameter, each ring being 20 in. wide with 4 in. flanges, 
and are made up of four radial-jointed cast-iron segments, 
two top segments and a key whose sides taper slightly 
in the reverse direction to the kevstone of an arch ; this 
admits of ease in erection. The Joints between the flanges 
of adjacent rings and segments are formed of creosoted 
wood packings and are bolted together in such a wav 
that the horizontal joints of one ring break joint with its 
neighbours. The weight of each ring is 33:4 cwts. Under 
ordinary conditions nine rings or five lineal vards of tunncl 
are built every twenty-four hours. Tbe shield by which 
these tunnels are driven consists of a cast-iron or steel 
cutting edge, followed by a skin of 1 in. steel plates, butt 
jointed, which are kept to the cylindrical form by means 
of suitable strengthened segments and girders, well bolted 
and rivetted together. Forward movement is obtained 
by means of 7 in. diameter hydraulic rams, eight in number, 
disposed round the inside of the skin and arranged so that 
the tongues press against the iron lining alreadv built. 
These rams are controlled individually or collectively 
by a set of valves, so that by a suitable combination the 
direction of the shield may be guided. The maximum 
pressure available is 2,000 pounds per square inch, which 
gives a total maximum push of 275 tons. 

In the case of the 21 ft. 21 in. internal diameter station 
tunnel, the shield is on the same principle as that just 
described, and the method of procedure in construction 
being the same. There are 22 rams of 7} in. diameter, 
each capable of exerting a total force of 40 tons as a 
maximum, and in place of hand erection of the cast-iron 
segments hydraulic erectors are used. The rings of this 
tunnel are 18in. wide, with 62 in. flanges, and consists 
of 10 radial segments, two top segments and a key. The 
horizontal joints are machined true to radius, but the 
vertical joints are made with creosoted wood packing. 
The weight of each ring is 4] tons, and the anticipated 
progress is about five rings or 2] lineal yards per day of 
24 hours. 

The plant at the site of the working shaft consists of 
two 3-ton cranes for dealing with materials to and from 
the tunnels, and the following compressors for supplying 
compressed air to the tunnels and for operating the 
pneumatic-hydrauhc pumps and grouting pans: One 
vertical compressor with one cylinder 19in. diameter, 
8in. stroke, and three Reavels compressors each having 
eight evlinders, 12in. diameter and 6 in. stroke. One 
of these latter works against a pressure of 15 lb. per square 
inch, the other two are two-stage machines and work 
against a pressure of 60 lb. per square inch. There is 
also a compressor by Ingersoll, measuring 18 in. by 184 in., 
and a hydraulic intensifier converting a pressure of 750 lb. 
per square inch to one of 1 ton per square inch. 

The contractors for the work are Messrs. John Mowlem 
& Company, and the engineers to the Central London 
Railway Company are Messrs. Mott & Hav, of West- 
minster, for whom Mr. H. J. Deane acts as resident engineer. 


Messrs. Handcock & Dykes ask us to state that their 
new address is Westminster-chambers, 11, Victoria-street, 
London, S.W., and their telephone number 231 Victoria. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 
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Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.C. 


CONTRACTS. 


BOROUGH OF HAMMERSMITH. 


The Borough Council invites Tenders for the supply of ` 


SUNDRY WROUGHT IRON FLUES. 


Specification and Form of Tender can be obtained from : 


Mr. G. G. BELL, Borough Electrical Engineer, 85, Fulham 
Palace-road, W. 

Sealed Tenders, endorsed '* Tender for Flues,” must be 
delivered to me not later than 4 p.m. on Wednesday, 
June 21, 1911. 


, 


The Council does not bind itself to accept the lowest or - 


any Tender. 
H. THOMPSON, 
Town Clerk. 
Town Hall, Hammersmith, W. 
June 13, 1911. 
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OROUGH OF HAMMERSMITH. 
ES ES 

The UMS Council invites offers for the supplv of 
600 (about) TIME SWITCHES suitable for controlling 
individual electric lamps for lighting side streets. 

The Switches are required to deal with one ampere at a 
pressure of 120 volts. The supply is single-phase A.C., 
50 periods. 

Sealed Tenders, endorsed ** Tender for Time Switches,” 
must be delivered to me at the Town Hall not later than 
4 p.m. on Friday, June 30, 1911. 

Sample of the Switch tendered for should be addressed 
to Mr. G. G. BELL, Borough Electrical Engineer, 85, Fulham 
Palace-road, Hammersmith, W. 


The Council does not bind itself to accept the lowest or : 


anv offer. 
H. THOMPSON, 
Town Clerk. 
Town Hall, Hammersmith, W. 
June 13, 1911. 


— 


Cee OF MELBOURNE, AUSTRALIA. 
SUPPLY OF INSULATED COPPER CABLES. 


Tenders are invited for the supply of :— 
440 yards 0:3 sq. in. Lead Covered Cable 
660 ,, O15 ,, 
4 mile 19/15 S.W.G. 
Amile 7/14 


39 


99 


29 F3 


2 miles 7/16 ,. $ i F 
60 yards 7/16 — ,, Vulcanised Rubber Covered Cable. 
100  , 37/18 , 


?* ” 5» ” 
Specification, Tender Form and Conditions of Tender, 
can be obtained on application to the undersigned. 
Such applications must be accompanied by a deposit of 
5s., which will be returned on receipt of a bona-fide Tender. 
Tenders to be endorsed, ** Tenders for Insulated Copper 
Cables," and must be received by the undersigned not later 
than 12 noon of Friday, July 7, 1911. 
The Council reserves to itself the right, but does not bind 
itself to accept the whole or any portion of a Tender. 
McILWRAITH, McEACHARN & Co., Prrv., Lrp. 
Billiter-square Buildings, London, B.C. 
Agents for Melbourne City Council. 
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TO ELECTRICAL ENGINEERS. 


The Guardians of the Poor of the Parish of Ipswic 
are prepared to receive tenders for certain alterations to 
the Switchboard and other electrical plant at the Ipswich 
Workhouse, Woodbridge-road, Ipswich. 

Firms desiring totender for the work inust make applica- 
tion to Mr. H. P. Girling, A.M.I.E. E., The Wharf, Maldon, 
| Essex, before Friday, the 23rd instant. 

The work must be carried out in accordance with the 
Specification and drawings, etc., prepared by Mr. Girling, 
who will supply copies of the same on application. 

The firm whose Tender is accepted will be required to 
pay the rate of wages and observe the hours of labour 
recognised by the Trades Union in the district, or accepted 
- as fair in the respective trades. 
Tenders, in sealed envelopes, endorsed ‘ Switchboard 
Tender" or * Feed Water Tender," as the case mav be, 
must be delivered to the undersigned before 12 o'clock 
noon on Friday, June 30 next. 

The Guardians do not bind themselves to accept the 
lowest or any Tender. 

By Order of the Board, 

L. W. GREENHALGH, 

Clerk to the Guardians. 


| 
| 
| 


19, Tower-street, Ipswich, 
June 12, 1911. 


Cur AND COUNTY OF KINGSTON-UPON-HULL. 


—— — 


Guardians’ Offices, 
ELECTRICITY DEPARTMENT. 


| CONTRACT 69 
CONTRACT 71 


ELECTRIC MAINS, ETC. 
TWO WATER TUBE BOILERS. 


| The Electricity Committee of the Hull Corporation are 
| prepared to receive tenders for one year's supply of electric 
‘cables, and for the two water tube boilers required in 
! connection with the extensions of plant at their Sculcoates- 
| lane Generating Works. 


Forms of tender and specifications for either. Contract 
may be obtained on depositing the sum of £1 ls. with the 
City Treasurer, T. G. MILNER, Esq., Town Hall, Hull, for 
each copy required, such deposit being returnable on receipt 
| of a bona fide tender. 
| Tenders endorsed respectively ‘‘ Mains, Electricity 
' Department,” aud * Boilers, Electricity Department," are 
| to be addressed and delivered under seal to the Chairman 
of the Electricity Committee, Town Hall, Hull, before 
Noon on Monpay, JUNE 26, 1911. 

The Corporation do not bind themselves to accept the 
lowest or any Tender. 


Any further information can be obtained from the 
undersigned. 
By Order, 
H. BELL. 
City Electrical Engineer. 
Electricity Works, 
Sculcoates-lane, 
IIull, June 14, 1911. 
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CONTRACTS OPEN. 
HOME. 


HAMMERSMITH.— The Borough Council invites tenders for 
the supply of wrought iron flues. See official notice. Particulars 
from Mr. G. G. Bell, Borough Electrical Engineer, 85, Fulham 
Palace-road, S.W. June 21. 

HAMMERSMITH.-—-The Borough Council invites tenders for the 
supply of about 600 time switches suitable for controlling 
individual electric lamps for lighting side streets. See official 
notice. Particulars from Mr. G. G. Bell, Borough Electrical 
Engineer, Fulham Palace-road, S.W. June 30. 


RoOTHERHAM.—The Corporation invites tenders for the supply 
for twelve months from August ] of (a) ampere-hour meters of 
sizes and maximum currents of 2, 5, 10. 25 and 50 amperes for 
supply pressures of 230 and 460 volts ; and (b) of single vulcan- 
ized bitumen covered cable of various sizes. Particulars from 
the Borough Electrical Engineer. July 8. 


Swinpon.—The Corporation invite terders for the supply and 
erection of (a) battery of 220 accumulator cells ; (b) automatic 
reversible traction booster ; (c) 3-wire, hand-regulated booster ; 
and (d) switchgear. Particulars, £1 1s., from Mr. A. Dimmock. 
June 20. 


WoRTHING.—The Council invites tenders for the supply 
and erection of two Diesel oil engines and continuous-current 
generators. Particulars from the Electrical Engineer. June 12. 


OVERSEAS. 


Mayitosa.—With reference to the call by the Winnipeg 
Board of Control for tenders for the supply of apparatus and 
materials required for the installation of a police patrol tele- 
gre ph system, the Commercial Intelligence Branch of the Board 
of ‘Trade has now received a copy of the specification, which 
may be seen by British manufacturers at the offices of the 
Branch, 73, Basinghall-street, London, E.C. Copies of the 
specification, etc., may be obtained o1 application to Mr. F. A. 
Cambridge, City Electrician, Winnipeg. Sealed tenders, marked 
“e Terder for Police Patrol Telegraph System," will be received 
by the Chairman, Board of Coatrcl, Winnipeg, up to July 3. 

MELBOURNE.— Tenders are invited by the Postmaster- 
General's Department for the supply and installation at Post 
Office, Geelong, of : (a) Twelve sections of a branching multiple 
magneto lamp-signalling switchboard, together with all associ- 
ated apparatus, as per schedule No. 364: or (b) one automatic 
or semi-automatic switchboard, together with all associated 
apparatus and subscribers’ instruments. July 25. 

MELBOURNE.—Terders will be received at the office of the 
Deputy Postmaster-General at Melbourne as follows :-—Up to 
3 p.m. on July 11, for the supply of 12} miles of switchboard 
cable (Schedule No. 503). Up to 3 p.m. on July 11, for the 
supply of 30 Ibs. of double silk covered wire (Schedule No. 514). 
A deposit of 5°, on the first £1,000, and of 219, on the e mouit 
above that sum, is required with each tender. Local repre- 
sentction is necessary. For copies of the specifications ard 
forms of tez.der, applicetion should be made to the High Com- 
missioner in Lordon for the Commonwealth of Australia, 72, 
Victoria-street, S.W., where also preliminary deposits may be 
paid. 

MELBOURNE.—Terders will be received at the office of the 
Deputy-Postmaster-General, Melbour:e, as follows :—(1) Up 
to July 25 for the supply of various telephone switchboards 
and parts (Schedule No. 507) ; (2) up to August 8, for the supply 
of 5 miles of paper insulated, lead-covered telegraph cable, 
with screened conductors (Schedule No. 529). A deposit of 
5°, on the first £1,000, ard of 219, on the amount above that 
sum, is required with each teader. Local representation is 
necessary. For copies of the specifications and forms of tender, 
application should be made to the High Commissioner in London 
for the Commonwealth of Australia, 72, Victoria-street, S.W., 
where also prelimizary deposits may be paid. 

NAPLES.— The following ter.ders are invited by the municipal 
authorities in Neples in conrection with the provision to that 
city of electric power from the river Volturno :—(1) For the 
supply ard installation of the tubing ard accessories required 
for harnessing the water at the rate of 7,000 litres a second, 
and for the fell of 190 metres, at an upset price of 702,900 lire 
(£28,116). (2) For the supply ard installation of the machinery 
ard apparatus for the hydro-electric power station, the trans- 
mission lire, which will be 92 kiloms. (about 57 miles) long, and 
the trarsformation ard reserve station, at an upset price of 
1,000,000 lire (£40,000). The works have to be completed in 
the case of (1) withia 18 months from the time of signing the 
contract, ard in the case of (2) within 20 months. The con- 
tractors will be required to work the installations at their own 
expenre for one vear before the works are finslly taken over by 
the municipal authorities. Tenders, in Italian, accompanied by 
a deposit in the case of (1) of 15,000 lire (£600), and in the case 
of (2) of 25,000 lire (£1,000). are to be sent to the “ Presidente 
del Consiglio Generale dell' Ente Autonomo Volturno," Naples. 
Date (1 and 2), July 9. 


APPOINTMENTS. 
* OU NT Y O F LONDON. 


The London County Council invites applications for the 
undermentioned positions at the London County Council 
Paddington Technical Institute, Saltram-crescent, W. 

(a) Demonstrator in Electro-Technologv, at a salary of 
£100 a year. Candidates for this position. should 
have a good theoretical and practical knowledge of 
Electricity. 

(b) Visiting Teacher of Telegraphy and Telephony for 
one evening attendance of about three hours a week, 
at a fee of 10s. 6d. an attendance. 

Applications should be made on the official Form T. 17, 
to be obtained, together with particulars of the appoint- 
ment, from the Education Officer, London County Council, 
Education Offices, Victoria Embankment, W.C., to whom 
they must be returned not later than 11 a.m. on Monday, 
June 26, 1911, accompanied by copies of three testimonials 
of recent date. All communications on the subject must be 
endorsed “ T. 1" and a stamped addressed  foolscap 
envelope must be enclosed. Canvassing, either directly or 
indirectly, will be held to be a disqualification for employ- 
ment. 

LAURENCE GOMME, 
Clerk of the London County Council. 

Education Offices, . 

Victoria Embankment, W.C. . 
June 13, 1911. 


poRoucH OF HAMMERSMITH. 


ELECTRICITY DEPARTMENT. 


The Council invite applications for the appointment. of 
a Fourth Assistant Engineer at the Electricity Works to 
act as Junior Engineer-in-Charge and take charge of an 
eight-hour shift. The salary will be at the rate of £130 per 
annum, rising by annual incrcments of £5 to a maximum 
of £150 per annum. 

Forms of Application and Conditions of Appointment 
may be obtained from the Engineer and Manager, 85, 
Fulham Palace-road, W., by forwarding to him a stamped 
addressed envelope, and applications endorsed “ Fourth 
Engineer," must be delivered to the Engineer and Manager 
not later than 10 a.in. on Fridav, June 30, 1911. 

Canvassing directly or indirectly will disqualify. 

H. THOMPSON, 
Town Clerk. 
June 13, 1911. 


TO MANUFACTURERS 


M* N. M. MARSHALL, of Marshall & Co., Electrical 

Engineers, Bombay, who have been entrusted with the 
whole of the Illuminations for Bombay Government and of 
other public bodies on the occasion of His Majesty the King's 
visit to India in December next, would be glad to hear from 
Manufacturers and other qualified men interested in Electrical 
Illuminations and Devices. 

Address: C/o The Royal Automobile Club, Pall Mall, S.W. 


AND OTHERS. 


QvEBEc.—The British Trade Commissioner states that a 
Quebec power company intend to continue work on their new 
power station during the summer, atd may invite tenders for 
the installation of a 10,000 h.p. dynamo ard corresponding 
turbine. The address to which communicetions should be sent 
may be obtained by British manufacturers at the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall-street, 
London, E.C. 

QUEENSLAND.—The High Commissioner in London for the 
Commonwealth of Australia notities that terders will be re- 
ceived at the office of the Deputy Postmaster-General, Brisbane, 
for the supply of (1) 199 tons of hard-drawn copper wire 
(Schedule No. 156), (2) 551 tons of galvanised iron wire (Nchedule 
No. 157), (3) 180,000 porcelain insulators (Schedule No. 158), 
and (4) 2,150 telephones (Schedule No. 159). A deposit of 59, 
on the first £1,000, and 219, on the amount above that sum, is 
required with each tender. Local representation is necessary. 
For copies of the specifications and forms of tenders, application 
should be made to the High Commissioner in London for the 
Commonwealth of Australia, 72, Victoria-street, S.W., where 
also preliminary deposits may be paid... Date, July 19. 
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REYKJAVIK.—The British Vice-Consul at Reykjavik, Iceland, 
reports that tenders are invited by the Telegraph Authorities 
at that place for the supply of the following :—17,400 kilogs. of 
3: mm. ard 3.000 kilogs. of 2°75 mm. hard-drawn copper 
telegraph wire, in accordarce with the corditions and require- 
ments stipulated by the Norwegian State Telegraph Authorities, 
to be delivered f.o.b. Leith ; 4,200 insulators, Norwegian model 
No. 2 4,500 telegraph pole hooks, Icelandie model No. 3, and 
2,000 kilogs. of 5:3 mm. and 1,000 kilogs, of 4 mm. iron tele- 
graph wire, in accordance with the conditions and requirements 
stipulated by the Norwegian State Telegraph Authorities, all to 
be delivered in the course of May f.o.b. Leith or any other port 
having steamship communication with Iceland. Tenders should 
be sent as soon as possible by telegraph to the Telegraph Director, 
Revkjavik, Iceland. 

Toro (Spain).—The “ Gaceta” publishes notices invitirg 
texders for (1) the supply of electric light for a period of 25 years 
to the municipality of Toro (provi:ce of Zamoro); tenders, 
which will be opened on June 30, should be addressed to ` El 
seror Alcale, Casa Consistorial,” Toro. (2) The supply of 
electric light for a period of 10 veers to the town of Villarrobledo ; 
terders, which will be opened on June 26, should be addressed 
to " El Senor Alcalde, Casa Consistorial,” Villarrobledo. 

TuRKEY.—'The British Consul-Gereral at Constantinople (Mr. 
H. C. A. Eyres) reports that tenders are invited for the supply 
of electric e«cumulestors for the fez factory at Eyoub and for the 
tailoring workshop at the Ahir Capou. Tenders are to be sent to 
the “ Commission des Achzts, Administration Générale des 
Fournitures, Ministere de la Guerre," Constantinople, to which 
address epplication for further particulers should be made. 
Date, Jure 26. 

WaNGANUI (N.Z.).-—Tenders are invited by the Gonville a: d 
Castlecliff. Tramway Board of Wanganui for the supply ard 
delivery of overhezd tramway material, feeders, ete. Tenders, 
merked '''lezder for Overhead Materiel," will be received by 
the Secretary, Gor ville ard Castlecliff Tramway Board, Ridgway- 
street, Wargazul New Zeeland, up to August 14, ard must 
state the eerliest possible date of delivery of the first consignment. 
A deposit of £50 must accompany each tender. The contractor 
must have a representative in New Zealand. A copy of the 
conditions of tender and specification, together with an illus- 
trative drawing, may be seen by British makers at the Com- 
mercial Lrtellige:ce Branch of the Board of Trade, 73, Basinghe ll- 
street, Loncoa, E.C. 

WINNIPEG. —T he Imperial Trade Correspondent at Winnipeg 
(Mr. J. Appleton) reports that terders are invited by the Bocrd 
of Control of that plece for the supply of apparatus and materizls 
required for the instellation of a police patrol telegraph system. 
Sealed tenders, marked “Tender for Police Patrol Telegraph 
System,” will be received by the chairman, Board of Control, 


Winnipeg, up to July 3. 


OPENINGS FOR TRADE. 
Plant, Wiring, Fittings, Accessories, etc. 


Ashton-u:der-Lyre: New school for the Educetioa Com- 
mittee, to cost £16,450. 

Atherton: Sanction sought for loan of £2,867 for electric 
lighting purposes. 

Ayr: Extension to the Art Academy, to cost £11,000. 

Bangor: Diesel oil engine and accessories for electricity under- 
taking, to cost £2,000. 

Bexley: Sanction sought for loan of £1,280 for equipping 
tramway cars with electro-mechanical brakes. 

Bradford: Proposed extension of electricity plant, to cost 
£60,000. 

Brandon: New isolation hospital for the Urban Council. 

Bispham: Sanction sought for loan of £9,180 for extensions 
to electric lighting plant. 

Brighouse: Public baths for the Town Council, to cost £4,800. 

Burntwood: Infant school for Staffordshire Education 
Committee, to cost £2,640. 

Buxton: Cottage Hospital, to cost £2,500. 

Cacrleon : Training college for men teachers for Monmouth- 
shire County Council, to cost £28,248. Messrs. Alfred Swash & 
Son, Newport, Mon., architects. 

Cambridge: New laundry and cooking centre for the Educa- 
tion Committee. 

Cardiff; New training college for the Glamorgan County 
Council. 

Chatham : 

Cobholm : 
Comnitttee. 

Derby: New silk mill for Messrs. Pegg and Bailey, to cost 
£3,570. 

Dumfries: Enlargement of the Royal Infirmary at a cost of 
approximately £12,000. 

East Grinstead: New 
Council. 

Elland : 
Hall mills. 


New school for the Educational Committee. 
Boys' elementary school for Yarmouth Education 


fire station for the Urban District 


Halstead, Ltd., of Marshall 


New mill for Messrs. 
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Epping: Extensions to workhouse for the Board of Guar- 
dians. 

Everton: District police station for Liverpool City Council, 
to cost £9,500. 

Exeter: Conversion of swimming baths into Turkish baths 
for the Corporation. 

Frodingham: Proposed expenditure of £1,100 for street 
oe by electricity. 

Glasgow : Colony and hospital for epileptics at Muckcroft for 
the Council, to cost £43,500. 

Goole: New cottage hospital for the Council, to cost £5,500. 
Contract let to Messrs. J. Ledgard & Son, Leeds. 

Gosport : School for the Education Committee. 

Hull: Proposed expenditure of £99,322 for extensions to 
electricity undertaking. 

Keighley: New school at Highfield for the Education Com- 
mittee. 

Leicester: Public hall for the Town Council, to cost £15,000 ; 
architects, Messrs. Stockdale, Harrison & Sons. Extensions to 
Borough Asylum, to cost £3,000 (approx.): the Borough 
Surveyor. 

Llangollen: Enlargement of the County school, at a cost of 
£4,000, for the Education Committee. 

Maidstone: New county offices for Kent County Council. 
Contract let to Messrs. Wallis & Sons, Maidstone, for £44,334. 

Marchester: Sanction sought for loan of £12,186 for exten- 
sions to electricity plant. 

Middlesbrough : New mission churches, to cost in the aggre- 
gate £16,000. 

Newcastle-under-Lyme : 
cost £5,400. 

Newport (Mon.): Conversion of old tramway stables into 
offices and stores for the Electricity and Tramways Department 
of the Corporation, to cost approximately £2,000. 

Oldham: Extension of the Town Hall, to cost £29,732. 

Perth: Proposed introduction of electrical stoking plant at 
the gas works at a cost of £3,900. 

Pontefract : New Council school for the Education Committee, 
to cost £11,800 (approx.). 

South Shields: Extensions to electricity undertaking, to cost 
£7,580. 

Tettenhall: Parish church to be electrically lighted. 

Wakefield: New schools for the Education Committee, to 
cost approximately £8,000. 

Wakefield: Loan of £5,500 sanctioned for extensions to 
electricity works. 

Walsall: Extensions to electricity undertaking, to cost 
£17,840. 

West Exe: New boys’ school for the Education Committee. 
Contract let to Messrs, G. Pollard & Company, Taunton, at 
£4,055. 

West Hartlepool : 
electricity works. 

Weymouth: New school for Education Committee, to cost 
£9,000. 

Wolverhampton: Extension of electricity mains. 

Wood Green: Battery and dynamo rooms for supply of 
electricity to baths. 

York: Loan of £10,700 sanctioned for extensions to electric 
light undertaking. 


Extensions to electricity plant, to 


Sanction sought for loan of £35,417 for 


NEW ELECTRIC TRAVELLING FACILITIES. 


The British Electrical Federation, which comprises 
numerous tramway and electric supply undertakings in 
Greater London and the provinces, has been making en- 
quiries extending over some months regarding “ trackless 
trolley " methods of construction by means of which 
electric omnibuses are put in service to be driven by current 
taken from overhead wires. The method most favoured is 
that known as the Bremen system, having been first 
put into use in that city. It is hoped that in this manner 
improved traffic facilities may be provided in rural and 
extra suburban districts, which would not justify the 
greater expense of laying tramway rails. 


BRITISH ENTERPRISE IN THE CAUCASUS. 


It is announced from St. Petersburg bv Reuter that an 
inter-departmental commission has passed a most favour- 
able report on the project submitted to the Government 
by Mr. C. H. Stewart, an English engineer, for the con- 
struction of hvdro-electrical stations in the Caucasus. 
Mr. Stewart proposes to establish two generating plants— 
the first on the banks of the Hiver Terek, near the famous 
Darial Gorge, in the Tiflis Government, and the second 
near the mountain lake of Goktcha, in the Erivan Govern. 
ment. Electric power will be supplied for railways, tram- 
ways, factories, mining concerns, lighting, ete. 
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PUBLICITY SECTION. 


TOUT: 


In this Section of “The Electrical Engineer" we give Publicity to New Inventions and Specialities. 


‘Tricity " Cooking Economies. 


The Berry Construction Company, Ltd., 
Cross House, 29a, Charing Cross-road, W.C., inform us 
that Mr. and Mrs. Haynes, of 25, Woodfield-road, Ealing, 
called at the demonstration kitchen of the Berry Con- 
struction Company to see the “ Tricity ” cookers at work 
on February 20. They decided to instal “ Tricity " Cookers 
and commenced their use on April 9. On May 8 the accom- 
panying letter was received by the Berry Construction 
Company, to whom Mr. and Mrs. Haynes were previously 
unknown. From the schedule attached to the letter it is 
abundartly clear that the waste of meat cooked in gas or 
coal ovens, amounting to approximately one-third of the 
amount spent in meat may be halved by using “ Tricity ” 
ovens. In money value this means that of each £50 spent 
with the butcher, nearly £17 is ara in ae" cooking when 
gas or coal is employed. One half, i.e., £8 10s. can be 
saved, or, in other words, to put the same amount of meat 
on the table all better cooked a sum of £41 10s. alone need 
be expended. All the other advantages resulting from 
the use of '* Tricity " cookers are thus obtained for nothing. 

The letter referred to is as follows :— 

* As we have now had the `“ Tricity " Cooking apparatus 
in use for about six weeks, I feel I should like to contribute 


of Charing 


| 11 p.m., 


my opinion on its utility and saving in the culinary depart- | 


ment of our household. The first thing that I should like 
to mention is the convenience in using these cookers and 
the thorough cleanliness of the whole system. Secondly, 
the amount of electricity consumed, up to the present, 
I feel sure will quite hold a favourable Comparison, against 
‘ gas” or "coal" Again, when one has once tasted 
joints, poultry, etc., cooked by the “ Tricity " cooker, 
they will never want to return to gas or coal cooking, as 
every joint is now most tender and has the appearance of 
being larger when cooked by electricity, instead of being 
drawn and shrivelled up as it is when cooked by the gas 
or coal. Lastly, when my wife and self attended one of 
your demonstrations in February, we were told that a 
saving of at least 10%, of the joint's weight resulted from 
the use of the “ Tricity " cookers. This assertion I at 
once thought I should like to find out myself, and I now 
enclose a list of joints, with weights of each before and 
after cooking by gas, coal and electricity, and leave you 
free to make what use you like of this correct report. 


Weight Weight Loss 
Date, Joint. before when Type of Loss per 
1911. Cooked.Cooked. Oven. cent. 

lbs.ozs. TOPER lbs.ozs. 

Mar. 23 Ribs of Beef aD T Sere Coal oe a Di 
» 26 Leg of Mutton 8.8 613 4 ig AL 314 
» 29 Shoulder of Mutton 6 13 5 | ,, se Ae XJ 

April 2 Leg of Mutton .. 8 4 6 O Gas 2m & 2a" 

5» 7 s, " 5,0 0 T12)'"Yndy" 1 4 139 
» 15 Shoulder of Mutton 4 12 4 2 “Tricity” 0 10 131 
, 16 Ribs of Beef D T FO "Trnouv" L4 oes 
» 23 Leg of Mutton .. 9 1 7,10 "yTricity, 5. ] 1 15:8 

30 Shoulder of Mutton 5 10 5 0 "arroty , 010 11 


Aon will note that uoi last item shows the best results, 


i.e., the least shrinkage. I think this is explained by 
the fact that the use of the “ Tricity " oven is now perfectly 
understood.—(Signed) A. Haynes, 25, Woodfield-road, 


Ealing, W. 
Siemens Coronation Arrangements. 


Messrs. Siemens Brothers Dynamo Works, Limited, of | 


T yssen-street, Dalston, N.E. (Te lephone Nos. : Central 
8381, 8388, 8389, Dalston 2440—3 lines; Telegraphic 
address : ‘ Siemodyn,” London), inform us that they 


have made special arrangements to hold their offices and 
stores at Dalston open during Thursday and 

22nd and 23rd inst., from 9.30 a.m. until the official time 
of extinction of Coronation illuminations—12.30 a.m.— 
and are holding stocks of lamps and accessories used in 
connection with Coronation illuminations. Messrs. Siemens 
have laid themselves out to give contractors every attention 
either before the Coronation or on the two days and nights 


Friday, | 


* Siemens are responsible. 


mentioned, and hold themselves ready as far as possible 
to deliver goods or render assistance if necessary in answer 
to telegraphic or telephonic requests. A section of the 
Dalston staff will be in attendance at 39, Upper Thames- 
street (Telephone No. 8270 London Wall, lines), until 
on Tuesday 2Cth, and all night on Wednesday 
the 21st, and in addition, a staff of «ngincers will make 
periodical visits over the illuminations for which Mcssrs. 
It is hoped that these arrange- 
ments will be of material assistance to contractors and 
others interested in Coronation work. 


Low Frequency Are Lamp. 


The Foster Engineering Company, Ltd., of Morden-road, 
Wimbledon, are now placing on the market a special low 
frequency arc lamp, designed on the hot wire principle, 
and especially intended for periodicities below 40. It is 
claimed for the new lamp that it possesses many advantages 
over the ordinary enclosed arc lamp actuated by a coil. 
The construction is of the simplest, consequently ro trouble 
Is experienced in making adjustme nts, or in keeping the 
lamp in order, and hence unskilled labour can be employed 
for cleaning and trimming. The regulation is based on 
an improved form of the thermo-expansion principle, 
a strip of special alloy being used to operate the essential 
working parts. Increased reliability is secured by the 
absence of a dash pot. The high power factor is maintained 
to the circuit because the lamp has practically no self- 
induction, an important feature when a large number 
of lamps are employed, because the power factor may be 
appreciably decreased owing to the prescnce of coils and 
relatively large masses of iron. These lamps, which are 
used by the Post Office for all their alternating current 
requirements, are listed at £4 4s. 


Peebles Open-Type Induction Motors. 


We have received from Messrs. Bruce Peebles & Com- 
pany, Ltd., of Edinburgh, a new illustrated list (pamphlet 
No. 22) dealing with polyphase induction motors of large 
size. Two entirely separate types of machines are dealt 
with in this pamphlet, Part I relating to open bedplate 


C. PASS & SON, Ltd. 
Bedminster Smelting Works, BRISTOL. 
SELLERS OF 


ANTIMONIAL LEAD OF ALL GRADES. 


BUYERS OF 


LEAD ASHES & LEAD RESIDUES FROM ACCUMULATORS. 


* Pass, BRISTOL- Telephone: 475. 


BLAKE & wur suns 


MOSSES & MITCHELL, 


. Chiswell Works, 122-124, GOLDEN LANE, E.C. 


TURNED & MOULDED GOODS. 


F.CARSON & EVANS. 
34Fenchurch Buildings 
LONDON, E.C. 


Digitized b 


686 


—— 


type machines, arranged with two or three bearings, and 
Part II relating to the end hood pedestal type of machine. 
This latter is very compact, the bearings, of the pedestal 
type, being carried in the end hoods. Thistype is particularly 
suited for direct coupling to pumps, fans, etc. It is interest- 
ing to note that machines are listed for circuits of from 
110 to 6,600 volts, while approximate weights and dimen- 
sions of both types of plant are also given. Copies of the 
pamphlet will be readily supplied by Messrs. Bruce Peebles 
& Company, Ltd., on application. 


Adams **Igranie " Change-over Switch. 


We illustrate on this page one of the “ Adams Igranic ' 
automatic electrically operated change-over switches, made 
by the Adams Manufacturing Company, Ltd., of 106, 
New Bond-street, W. 
tinuity of the supply for lighting and power is of vital 
importance, such as printing works, theatres, etc., where, 
for instance, failure of supply would prevent the appearance 
of an edition, or interfere with a performance, it is good 
practice to provide duplicate feeders, fed from different 
sources of supply. Normally, one set supplies the load 
and in the event of a failure the supply must practically be 
changed over instantly. If a delay of, say, half a minute 


> 


takes place, it means re-starting all motors, thus occasioning 
further trouble and loss of time. If, on the other hand, a 
delay of only three or four seconds occurs, many of the 
no-volt releases will not have had time to act, and on 
switching on the new supply, fuses will be blown and 
time lost, apart from possible injury to motors. The 
“ Adams Igranic" automatic change-over switches are 
designed to overcome these troubles. They are simple in 
construction, and are claimed to be absolutely certain in 
operation, the time taken to change over from one supply 
to the other, on failure of voltage, being about one second. 
They are standardised from 100 amps. to 2,000, and are 
suitable for all voltages up to 600 direct. 


DIARY. 
TUESDAY, JUNE 27. 

INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION.— 
Sixtieth Annual Convention at Brighton, continuing till 

June 30. 
| FnipAv. JUNE 30. 

PuysicaL Society or Loxpox.—Imperial College of 
Science, Friday, June 30, 5 p.m., “ On the Effect of a 
Narrow Saw-cut in the Edge of a Conducting Strip on the 
Stream Lines in the Strip and on the Resistance of the 
Strip,” by Prof. C. H. Lees, F.R.S.; “ The Capacity Co- 
efficients of Spherical Electrodes,” by Dr. A. Russell; 
* Exhibition of the Benkó Primary Battery," by Mr. W. R. 
Cooper. 

Monpay, JULY 3. 

Tus ELECTRICITY CONTRACTORS? ASSOCIATION, INCOR- 
PORATED.—Annual Dinner at Frascati's Restaurant," 6.30 
for 7; Chairman, Mr. G. Harland Bowden, M.I.Mech.E. 
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HINTS TO BRITISH MANUFACTURERS. 


Mr. W. J. Norcop, British Vice-Consul at Braila, in a 
report on Roumanian trade, says that the steady develop- 
ment of home industries in that country is favourable 
to the import of electrical goods, but the market is the 
object tf keen competition on the part of German, 
Austrian and French manufacturers. The chief trade 
is in dynamos, electric motors, rotary converters, dvnamo 
accessories, accumulators with plates for re-charginy, 
arc lamps and their mechanism, telegraph and telephone 
apparatus, bells, batteries for medicinal and chemical 
purposes, switches, wire and cables covered with metal, 
paper, asbestos, guttapercha, rubber, etc., incandescent 
lamps, insulators and articles for insulation in earthenware 
or porcelain. Ventilators are used to some extent in banks, 
hotels, hospitals, and public institutions, and cinemato- 
eraphs are extremely popular in all towns in Roumania. 
Mr. Norcop 4dds: ‘‘ Whether British firms avail them- 
selves of the services of commission agents or not, it is 
highly desirable that, in opening up business relations 
in that district, firins should send out their own represen- 
tatives to establish at least their first connections; and 
it is absolutely necessary for such men to be capable of 
transacting their business, failing Roumanian, either in 
German or in French, the former for choice. The foreign 
agent or traveller is an expert; he speaks the business 
language, has circulars and price lists in that language, 
and will wait upon the would-be buyer at his own shop. 
He can further give him indulgent terms owing to being 
in continual and personal contact with him, visiting him 
several times a year. From experience acquired on the 
spot, the agent or traveller attains a knowledge of his 
customers commercial and financial standing, and thus 
finds himself in a position to suit his terms to his risks." 


THE OLYMPIA EXHIBITION. 


— —M 


We give herewith a photographic reduction of the poster 
which is to be issued 1n connection with the forthcoming 
great Electrical Exhibition at Olympia. Va 
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NOTES. 


HE ELECTRICAL ENGINEER tenders cordial con- 

gratulations to Sir James Alfred Ewing and the Hon. 

Sir Charles Algernon Parsons—sole representatives of 

Science (outside the medical profession) in the Coronation 
Honours List. 


A PSANGUMENTS are in hand for an important new 
development in connection with the ELECTRICAL 
ENGINEER. At an early date it is proposed to begin the 
publication every month of a Contractors’ Sixteen-page 
Supplement under the title of “ The Installation Engineer : 
The Electrical Engineers Special Monthly Illustrated 
Supplement for Electrical Contractors." This supplement 
will be devoted solely to the interests of electrical con- 


Str James A. Ewine, F.R.S. Coronation K.C.B. 


tractors, and each issue will consist of specially written 
articles and up-to-date notes of exceptional value to all 
engaged in this department of electrical activity. Among 
the subjects to be dealt with by experts will be the follow- 
ing :—The lighting of schools, churches, theatres, mills, 
factories, libraries, halls, cinematograph theatres, ete. ; 
shop and shop window lighting ; wiring work; fittings and 
accessories; fans and ventilators; the science and art of 
illumination ; fires and their prevention; electricity in 
commercial processes ; contractors and municipal trading ; 
meters and prepayment meters; essentials of street 
lighting ; arc lamps and high-candle power metal lamps ; 


the judging and testing of cables; the lighting of private 
residences ; application of electric drive; errors in illu- 
mination and how to rectify them ; electric radiators and 
convectors; electric cooking; the small motor and what 
can be done with it; contractors and central stations; 
domestic applications of electricity ; electricity and the 
farmer; storage batteries and their possibilities; the 
equipment of electric railways ; electricity for advertisers ; 
vapour lamps for daylight patching; the field for trans- 
formers. Regular features will include: Wiring notes, 
installation topics, latest contracts, openings for trade, etc. 
Full details of the scheme will be announced in due course, 


[3 WYATT-SMITH put the metal filament lamp 
situation very neatly at Woking the other day. 


THe How. Sır CuangLESs A. Parsons, LL.D., D.Sc. 
CoronaTiIon K.C.B. 


Speaking as a shareholder at the annual meeting of the local 
Electric Supply Company, he said that under the influence 
of the new lamp his bill had so fallen, quarter after quarter, 
that he was almost ashamed to pay it. There appeared, he 
sald, to be a sort of theft going on through these metal 
filament lamps—a kind of conspiracy to get current without 
paying for it. It was not fair that the shareholders should 
provide people with current at a loss, and therefore he 
thought the price of current for lighting should be raised, 
at all events to those who used transformers. At present, 
increasing the number of customers seemed to be increasing 
the loss. This, however, the/Chairman, Mr. John Ashby, 
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showed was not the case. 
shown an increase of 20,592, the number of customers an 
increase of 148, and the number of lamps connected an 
increase of 7,204, while the gross revenue had increased by 
£213. Mr. Ashby quite frankly admitted the effect of the 
metal filament lamp. The drop in revenue from £14,452 in 
1908 to £13,740 in 1909 was entirely owing to the metal 
filament lamp; but apparently they had just turned the 
corner, for last year the revenue went up to £13,785. And, 
to still further meet this loss in the consumption of current 
for lighting, they had opened showrooms both at Woking 
and Chertsey. With the metal filament lamp, electricity 
was now, he said, unquestionably the cheapest illuminant 
that could be used, and customers had written sponta- 
neously to say what a great saving they had effected by 
adopting it. As to meeting the situation created by the 
metal lamp, there were, he said, only two ways—one was 
slightly to increase the price of current, and the other was 
to increase the number of customers ; and the latter was 
the policy which the company had adopted. 


WE referred at some length in a recent issue to Professor 

Millikan’s researches in regard to the isolation of an 
lon. Since Dr. Millikan’s paper was printed the experiments 
have been carried a stage further. The act of ionization 
itself is now being studied, each of the two electrical 
fragments into which a neutral molecule breaks up being 
caught upon oil drops at the instant of formation. This 
study has shown that the act of ionization of a neutral 
air molecule always consists in the detachment from it 
of one single elementary charge rather than of two or 
three such charges. In other words, the phenomenon of 
valency does not exist in gaseous ionization. By sus- 
pending these minute oil drops in rarefied gases instead 
of in air at atmospheric pressure the experimenters have 
been able to make these oil drops partake of the motions 
of agitation of the molecules to such an extent that they 
can be seen by any observer to dance violently under the 
bombardment which they receive from the flying air mole- 
cules. By measuring accurately the amount of the motion 
of agitation of the oil drops and comparing it with the 
motions which they assume under the influence of an 
electrical field because of the charge which they carry, the 
investigators have been able to make an exact and certain 
identification, with the aid of computations made by Mr. 
Fletcher, of the electrical charge carried by an atmospheric 
ion (and measured in their preceding work) with the 
electrical charge carried by univalent ions in solution. This 
work, says Professor Millikan, not only furnishes complete 
proof of the correctness of the atomic theory of electricity, 
but gives à much more satisfactory demonstration than 
has before been found of the perpetual dance of the mole- 
cules of matter. 


TME Council of the Royal Society of Arts, with the 

approval of His Royal Highness the President, the 
Duke of Connaught, have awarded the Albert Medal of the 
Society for the current year to the Hon. Charles A. Parsons, 
C.B., LL.D., D.Sc., F.R.S., for his experimental researches 
into the laws governing the efficient action of steam in 
engines of the turbine type; and for his invention of the 
re-action type of steam turbine and its practical applications 
to the generation of electricity, the ventilation of mines and 
other large spaces, blast-furnace work, ship propulsion, and 
other important purposes. In making the award the Council 
observes that the beneficial results which have followed 
upon these inventions include a cheapening of the produc- 
tion of mechanical power, greater economy and speed for 
steamships, and the first successful solution of the problem 
of rotary engines which long had baffled many other in- 
ventors. They might also with justice have added that 
these inventions literally opened up a new era in the world 
of mechanical science. 


NNOUNCEMENT is made from New York that the 
Postal Telegraph Company, the great rival of the 


The number of units sold had 
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Western Union, has just scored very heavily over its for- 
midable competitor by putting into operation two wonderful 
new lines between Salt Lake City and San Francisco. The 
new lines cost some £200,000, and it is stated that experi- 
ments made with the latest scientific apparatus prove that 
the lines are capable of performing double duty as teiephone 
and telegraph lines with complete success. The Postal 
Telegraph Company's wires are a shade thicker than a lead 
pencil, and weigh 435 pounds to the mile, instead of 210 and 
300 pounds as heretofore. This new wire 1s expected to 
supplant the lighter size on all the trunk lines of the Postal 
system, and as its mileage is increased, the Postal’s opera- 
tion in the telephone field is likely to extend. 


IR HIRAM MAXIM was asked the other day to join 
the Advisory Committee of the Decimal Association. 
His reply seems to us to be worth putting on permanent 
record. “I have been in England about thirty years," he 
said, “ and still I do not understand English weights and 
measures. I do not think there was ever but one man in the 
world that did, and this gentleman was in the employ of the 
United States Government. It was his business to know, 
and he made a study of the subject, and when he was about 
fifty years of age he claimed that he had mastered the whole 
subject, but the strain on his nerves was so great that he 
soon went out of his mind and died shortly after. So at the 
present time there is no one living on this planet that 
understands the whole subject through and through. I 
understand that in China things are quite as badly mixed 
as they are in England. I am glad this is so, otherwise it 
would throw the earth out of balance. If we can always 
manage to be as stupid as the Chinese, or perhaps I should 
say so firmly wedded to old ideas, the world will not be out 
of balance to any appreciable extent, and it is very fortunate 
that China happens to be on the other side of the world, 
otherwise the world would wobble as it travels around its 
orbit instead of spinning as it does at the present time." 
But, for Sir Hiram's consolation, we may observe that by 
dint of steadily pegging away at the question, in season and 
out of season, the propaganda work of the Decimal Associa- 
tion is making excellent progress, and some day it is bound 
to win through. 


REFERENCE book which has long been needed has 
at length, we are glad to note, been undertaken by 
Messrs. J. & A. Churchill, the well-known publishers, of 
Great Marlborough-street. It is to be called “ Who's Who 
in Science," and it will contain the names, appointments 
and achievements of the world's foremost scientists. 
Schedules are now being addressed to the scientists whose 
names may appear, and it is hoped that they will assist the 
publication by filling in and returning the forms to 7, Great 
Marlborough-street, London, W., as soon as possible. For 
enabling scientists to communicate with each other all the 
world over, and for giving a rapid summary of the achieve- 
ments and careers of great men, the new annual should soon 
prove itself indispensable. Writing to the publishers Sir 
E. Ray Lankester says: “I feel sure that your new pub- 
lication will be a great convenience to all who are engaged 
in scientific work and in literature connected with it. I 
wish you every success in this new enterprise." The editor- 
ship of this important volume has been entrusted to the 
capable hands of Mr. H. H. Stephenson. 


Cy of the latest volumes in the valuable series of 

Cambridge Manuals of Science and Literature, pub- 
lished by the Cambridge University Press, is one which 
deals with Electricity in Locomotion. It is from the pen of 
Mr. A. G. Whyte, B.Sc., the editor of our contemporary, 
“ Electrical Industries," and also the editor of “ Electrics.” 
Mainly intended for the reader who has no technical know- 
ledge of the subject treated, the manual will nevertheless be 
read with great interest by all who are concerned with a 
phase of electrical development which is yearly increasing 
in importance and in the extent of its influence upon social 
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life and economics. Mr. Whyte gives us an admirable precis 
of the history of locomotion from the earliest times, and 
deals in considerable detail with modern electrical applica- 
tions and the developments which may be looked for in the 
near future. There are chapters on the mechanism of the 
overhead and of the stud systems, on electric railways and 
on electric traction on main line railways. There is a dis- 
cussion of petrol engine electric power which will be of 
interest to all who are concerned with heavy street traction. 
The book, uniform with the rest of the series, is published 
at one shilling and is excellently printed and produced. 


[) 50 SEE in the Midlands provoked a local journalist 
to seek the other day from Sir Oliver Lodge a cure 
for the weather. Sir Oliver was ready for him. The problem, 
he said, was to make the fine particles of moisture—the 
water dust—coagulate. When they have run together to 
form a sufficiently heavy spot it will fall to the earth, and 
there you have your rain. If, in the laboratory, you fill a 
bell-jar with fog and introduce an electric current you will 
see it begin to rain. In the thunder shower, with its big 
raindrops, you have precisely the same effect from elec- 
tricity in water-dust. Would the plant which would be 
required to make a cloud discharge be too expensive to 
make it worth while? he was asked. Sir Oliver did not 
appear to think the matter of cost a very formidable one, 
though he admitted that much might depend on one's idea 
of what was costly. “It is only a question of pulling the 
trigger and letting off the electricity," said he, lightly. “I 
think it might be very valuable in some parts of the world, 
but it is doubtful whether it would be of much service in a 
climate like our own, where we are more often grumbling 
that the moisture is excessive rather than that it is deficient. 
“ But at present," he concluded, “science has not much 
that is definite or practical to say on the subject, and since 
we cannot command the rain we must wait patientlv for it." 
HERE would seem to have been something in the nature 

of what the lav newspapers call a sinister coincidence 
between the article in our last week's issue on “ Electricity 
and the Man in the Street " and a case which was heard at 
Westminster County Court at about the same time that 
article was published. In this case damages were claimed 
agamst the Metropolitan District Railway Company for 
personal injuries sustained through having received an 
electric shock while standing on the platform at Putney 
Bridge station. For the plaintiff, a carpenter, it was stated 
that there had been a heavy fall of rain, and on the platform 
there was a small puddle of water. '' The plaintiff was 
standing in the puddle when he suddenly received an elec- 
tric shock of so severe a character that it precipitated him 
on to the permanent way. As a result he sustained serious 
injury.” The explanation of the plaintiff's unpleasant 
experience, said his solicitor, was that “ the heavy rainfall 
had caused the tape or covering of the electric cable to 
become so saturated that the current leaked from the live 
rail and passed through the girder and concrete which formed 
the platform to the water—a natural conductor—in which 
the plaintiff was standing.” This extremely novel theory 
was very promptly dealt with by Mr. A. E. Cooper, the 
engineer tothe Metropolitan Company, who said he examined 
the cable after the plaintiff had received the alleged shock, and 
found not the slightest trace of there having been a leakage. 
Had there been a leakage the current would have gone 
nowhere except to earth, and the fact thatthe plaintiff stood 
in water on the platform rendered him in no wav liable to 
receive a shock. Judge Woodfall said the allegation that 
there must have been a leakage of current had not bcen 
satisfactorily proved, but even if there had been, the expert 
evidence was distinctly against the current having travelled 
to the station platform. Going further and presuming that 
the plaintiff did receive an electric shock in the way he 
alleged, could it, he asked the jury, be said that the railway 
company had been guilty of negligence, seeing that the 
leakage was described as resuiting from a sudden heavy 
downpour of rain? The jury, in that spirit so felicitously 
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described by our contributors, Mr. Bullen and Mr. Goody, 
unanimously decided that it had, and awarded the plaintiff 
£50. We have every sympathy with the unfortunate car- 
penter in the accident which befell him, but we trust, 
nevertheless, that in the interests of the public at large the 
railway company will appeal. If it goes forth with the 
sanction of even a County Court verdict that a pool of 
water on a railway platform is liable to throw a person up 
into the air and down on to a live rail a yard away, it will 
be a very bad thing for electric traction. 


("5 of our correspondents in the North, writing on the 

subject of the Postmaster-General's £15 five-party 
line telephones for farmers, points out a phase of the 
question which, he says, seems to have been overlooked. 
“ I have had some experience of these party lines," he 
writes. “‘ Only the other day, while waiting to get a call 
answered, I unintentionally overheard a conversation 
between another party-line subscriber and a broker with 
regard to the purchase of some shares. Of course, I hung 
up my receiver, as I had no wish to be an eavesdropper, 
though I may sav the information which came to me in this 
remarkable fashion might have been very useful if I had 
cared to act on it. But what about the farmers trying to 
sell their crops ? All five of them might get on to the buyer 
at the same momen! and overhear each other's negotiations.' 
It would be interesting to hear what the Postmaster- 
General has to say on this point. 


HE Imperial Conference has discussed the question of 
cables and cable rates, and in view of the unanimity 
which anpears to have prevailed, it may be hoped that some 
definite line of action will in due course be evolved. On a 
motion by Sir Joseph Ward that all possible means be taken | 
to secure a reduction in cable rates throughout the Empire, 
Mr. Herbert Samuel said the Home Government cordially 
sympathised with and supported the resolution. Some pro- 
gress had already been made, for since the last Imperial 
Conference Press rates to Australia had been reduced from 
one shilling to ninepence ; but he fully agreed’ that the 
progress was quite inadequate. Steps were being taken by 
the United Kingdom, he said, to bring about the cheapening 
of rates in three or four directions. First of all, they had 


‘secured the consent of the principal cable companies to a 


reduction of 50 per cent. in the rates for cablegrams, not in 
code, which might be deferred for a period not exceeding 
twenty-four hours, and hoped that, with the approval of 
foreign administrations interested in the matter, the new 
rates might be shortly introduced. In the second place, 
steps were being taken with a view to securing a further 
general reduction of Press rates; and, thirdly, it was the 
intention of the Government to adopt the policy that in all 
new landing licences there should be inserted a clause giving 
effective Government control over rates with due security 
to the companies against the abuse of that power. "That 
security would consist in an appeal to the Railway and 
Canal Commission. The fourth line of action was in con- 
nection with the development of the wireless system, which 
must have some effect on cable rates. Sir Joseph Ward's 
motion was agreed to; and the Conference proceeded to 
discuss Australasian proposals for the nationalisation of 
cables. Mr. Samuel suggested the following resolution 
instead : “ That in the event of considerable reductions in 
trans-Atlantic cable rates not being effected in the near 
future, it is desirable that the laying of a State-owned cable 
between England and Canada be considered by a subsidiary 
Conference," and this was unanimously agreed to. 


PERSONAL. 


Mr. C. S. Jeffrey, who has been for ten years in the 
service of the Glasgow Corporation and is one of the electric 
superintendents at Pinkston Power Station, has been 
appointed chief assistant to the Rangoon Electric Tramways 
& Supply Company, Ltd. 
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XV.—Sherard Osborn Cowper-Coles. 


ofessional Portraits. 


By P. F. MOTTELAY. 


Sherard Osborn Cowper-Coles was born on October 8, 
1866, at Ventnor, Isle of Wight, son of the late Capt. 
. Cowper-Coles, C.B., R.N. He was first educated privately, 
on account of ill-health, before commencing his studies 
at the Crystal Palace Engineering School, as well as at 
King’s College, and he started working on his own account 
at the age of twenty-one. 

Throughout this period he was an indefatigable worker, 
plodder and investigator, and the result of his researches as 
well as the outcome of them, may be judged by the many 
very important papers he has presented to different 
scientific bodies and which have been published in the 
leading technical press of this and other countries. Those 


SHERARD OSBORN COWPER-COLES. 


relating to subjects appealing more particularly to our 
readers we have selected as follows :—Electro deposition 
of zinc, electro-zincing, electro deposition of palladium, 
electro deposition of chromium, electrolytic treatment of 
complex sulphide ores, some recent applications of electro- 
metallurgy to mechanical engineering, electrolytic process 
for the manufacture of parabolic reflectors, electrolytic pro- 
cess for the production of copper tubes and sheet, recent 
storage battery improvements, rapid methods for producing 
electrotypes, the deposition of zinc for protecting iron 
and steel surfaces, electrolytic process for the production 
of copper wire, protective metallic coating for iron and 
steel, recovery of gold from cyanide solutions, aluminium 
welding, metallic preservation and ornamentation of iron 
and steel surfaces, rendering iron and steel non-corrosive, 
damanescing and the inlaving and blending of metals, 
Sheffield plate and electro plate, production of finished iron 
shoots and tubes in one operation. 


His inventions include processes for the electrolytic 
deposition of silver and cadmium alloys, for the electro 
deposition of zinc on iron and steel, for the electrolytic 
Raine of copper and the production of copper tubes, 
sheets and wire, for dry galvanising, for the recovery 
of zinc from complex sulphide ores, for welding aluminium 
without flux, for seasoning and preserving wood, for 
inlaying and ornamenting metallic surfaces, for the electro- 
lytic production of Portland cement from blast furnace 
slag, for reproducing printing surfaces electrolytically, 
for the recovery and refining of tin and for a new leading- 
ìn wire for incandescent lamps. 

For many of the above he received several distinctions, 
amongst which may be mentioned :— 

Silver medal at Crystal Palace Exhibition, 1892, and 
a diploma at the Naval Exhibition. 

Two gold medals and a silver medal at St. Louis Ex- 
hibition, 1904. A silver medal at Paris Exposition, 1900. 

Grand Prize for electro-chemistry, the diploma of 
honour for metallurgy, a gold medal for art work, and a silver 
medal for civil engineering at the Franco-British Exhibition, 
1908. 

Grand Prize for metallurgical apparatus, a gold medal 
in metallurgy and a diploma of honour in chemical indus- 
tries at the Imperial International Exhibition, 1909. 

The Bessemer Premium for his paper, '' Protective 
Metallic Coating for Iron and Steel.” 

A gold medal for his paper, “ Metallic Preservation of 
Ornamentation of Iron and Steel Surfaces.” j 

Also several gold medals at the late Brussels Exhibition 
for gold mirrors, etc., ete. 

With regard to the electrolytic process for the manu- 
facture of parabolic reflectors for searchlights and loco- 
motive headlights ('' Electro-Chemistry and Metal,” 
1901), Mr. Cowper-Coles says :—Metallic mirrors made 
by the new process have been used for locating sound; 
in the experiments made at St. Margaret’s Bay, near Dover, 
the ticking of a watch, when placed in the focus, could 
be distinctly heard twenty feet away, even with a strong 
breeze blowing across the line of direction of sound. Mr. 
W. R. Cooper (“ Treatise on Electro-Metallurgy," 1910) 
remarks :—‘ The increasing use of powerful electric 
searchlights for naval and military purposes has led to 
a demand for a substitute for the heavy, costly and frangible 
glass lenses hitherto employed. The very effective and 
ingenious substitute patented by Mr. Cowper-Coles is 
interesting not only as an example of a special process 
of copper deposition but as illustrating a successful 
application of metallurgy in a new field. Instead of being 
refracted through a glass lens the rays of light are rendered 
parallel by reflection from an accurately formed parabolic 
reflector.” This paper, which fully describes the process, 
was first read before the Institute of Electrical Engineers 
during 1898. Of the process for the electrolytic refining 
of copper Mr. R. Blount (“ Practical Electro-Chemistry," 
1906) remarks that it 1s one of the most successful attempts 
known to solve the problem of depositing copper in a smooth 
continuous sheet so that it can be used at once without 
fusing or re-working. 

Mr. Sherard Cowper-Coles’ paper, “ Vapour Galvanising,”’ 
read before Chemical Society, April 5, 1909, treats of his 
beautiful new vapour process as applied to the inlaying 
and decorating' of metallic surfaces, such as those of 
copper, zinc, nickel, cobalt, antimony and aluminium. 
It renders practicable the hitherto impossible process 
of burning in and blending several of these metals 
together, as well as of obtaining, in one operation, many 
pretty tints and colours, ranging all the way from silver- 
white to brass-yellow and embracing various shades of 
bronze graduating to red copper. 


Previous articles of this series appeared in the ELECTRICAL 
ENGINEER of the following dates: (1) Professor Silvanus P. 
Thompson, December 23; (2) Dr. John Ambrose Fleming, 
January 20; (3) Sir James Dewar, February 3; (4) Dr. Gisbert 
Kapp, February 10; (5) Sir William Ramsay, February 24 ; 
(6) Mr. W. D. Duddell, March 10; (7) Dr. R. Mullineux Walms- 
ley, March 17; '(8) Sebastian Ziani de Ferranti, March 31; 
(9) Svante August Arrhenius, April 14; (10) Charles Algernon 
Parsons, April 21; (11) Sir William Henry Preece May 5; 
(12) Professor Sir J. J. Thomson, May 19; (13) Alexander 
Siemens, May 20.;. (14) James Alfred. Ewing, June 9. 
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The Electrical Industry of Great Britain. 


Inquiry into its Condition and Prospects. IV. 


TREATMENT OF CUSTOMERS. 
BY ' VERAX." 


In these days of keen competition in the electrical 
industry it is interesting to note the attitude adopted 
towards prospective. customers or their engineers by the 
various firms who may be invited to tender for particular 
jobs, and their treatment of the matter generally. | 

In this respect one frequently has occasion to compare 
the methods of British and foreign firms. The writer 
speaks from the point of view of that much criticised 
individual, the consulting engineer, who, on his part, is 
often. undoubtedly open to criticism regarding his treat- 
ment of the manufacturer in requiring undue attention 
and assistance in carrying out his duties. 

However the subject may be roughly divided under two 
heads, viz., courtesy and efficiency in dealing with en- 
quiries and orders. 

An incident in the writer’s experience, which occurred 
some years ago, may serve to illustrate the variations in 
courtesy met with in practice. He was instructed by a 
firm in the North of England to purchase two exactly 
similar dynamos of about 100 kw. capacity each. It was 
important that delivery should be made in about three 
weeks. He went to London specially having been given 
a practically free hand as regards price, and called on about 
ten firms of which about half were British and the other 
Continental or American. The attitude which the British 
firms adopted was almost invariably that the conditions 
as to delivery were absurd, that they did not expect that 
they had the size of machines wanted, in stock or in progress, 
but that if insisted upon they would ask their works, and 
generally that they did not think that any firm could 
give such prompt delivery ; however, if eight or ten weeks 
would suit they would be glad to quote. 

At the office of one of the largest British firms the fol- 
lowing was the treatment accorded. The writer on entering 
was allowed to stand at the counter for some three minutes 
while two of the staff in full view indulged in what appeared 
to be a casual conversation. At the end of that time he 
asked whether anybody in the office was likely to be 
sufficiently at liberty in the near future to attend to his 
business. One of the aforesaid gentlemen then approached 
and was told the requirements but he said it was very 
unlikely that they could do anything towards filling them. 
It was suggested that he might telephone the works which 
were within the London radius, to which he replied that 
they had no telephone. On seeing the effect produced by 
this statement he added that they had, however, a private 
telegraph line. The further suggestion that this up-to-date 
means of communication should be put into operation 
resulted in a request that the manager, who was located 
in a small office adjacent, should be interviewed. 

The writer was then shown in and announced, but the 
august personage continued writing at his desk with his 
back to the door and did not take the slightest notice. 
Possibly this was done to impress his junior. 

Having satisfactorily completed his writing he turned 
and asked bluntly: * What do you want?” On being 
informed, he replied that he did not suppose that they 
had anvthing suitable, his manner implying that he was 
too tired to enquire. The interview terminated abruptly 
by his being informed that he evidently neither knew nor 
cared whether they had anything in progress, and the 
fact that there was an order to be booked at their own 
price was, of course, no inducement for his company to 
take the slightest interest in the matter. 

This same firm’s local representative called at the 
writer's office regularly for some years afterwards, but was 
told that it would be a long time before the recollection of 
that interview faded from his memory. 

The foreign firms were next tried and in each case their 
attitude was that they were delighted to receive the 


enquiry and that if the writer would give them the name 
of his hotel they would at once wire out to their works 
and communicate the result. Within a few hours an order 
was placed with one of these firms at what must have been 
a satisfactory price to them and the machines were delivered 
on to their site in exactly three weeks. 

It is not suggested that the above is necessarily typical 
of British and foreign practice to-dav, but it is to be feared 
that somewhat similar cases not infrequently occur. 

Under the head of efficiency in dealing with enquiries 
might be mentioned the exasperating practice adopted by 
some firms of forcing their customers to deal separately 
with their various departments where the enquiry embraces 
more than one type of apparatus. For instance, he may 
ask for a tender for a plant including a generator and 
several motors. On making enquiries about the matter 
he will find that he has to deal with the firm’s generator 
department and motor department separately which will 
involve him in as much work and correspondence as if 
they were separate companies, besides adding to the 
chance of error and confusion. 

On one occasion the writer took a client to the works 
of a well-known firm to discuss a proposed scheme for a 
gas engine installation of some size. The firm in question 
manufactured only gas engines and producer plant. The 
matter was discussed with one of the heads whom we 
will call Mr. A., and who it presently appeared was only 
interested in engines. As soon as producer plant was 
mentioned he said that was a matter for Mr. B., who was 
head of the plant department, and it was evidently an 
unheard of thing to have Mr. B. present or to get Mr. A. 
to say a word about the performance of their producers. 

At the end of the interview a messenger was sent for and 
the prospective customers conducted to Mr. B.’s room. 
Mr. B. was quite ignorant of what had transpired with 
Mr. A., but was glad to go through the whole matter again 
from the point of view of the producer department. Any 
mention of engines had the effect of sending Mr. B. into 
his shell and drew forth a request that the engine depart- 
ment should be communicated with on that subject. 

The visit terminated without Mr. A. being again seen 
and the final result was that the firm did not receive an 
order which would have amounted to some £10,000. 

One is glad to notice that the above practice seems to 
be dying out and many firms now adopt a system by 
which an enquiry of any magnitude is handled by one 
man who has sufficient general knowledge to obtain the 
requisite information from the various departments of his 
firm and so save the customer from trouble and annoyance. 
This latter system also gives the customer a feeling that 
there is some personal interest taken in his business and 
that he is not dealing with a Government department. 

The importance of having the right man in the right 
place will perhaps be demonstrated by the following 
incident. 

The travelling representative of an important firm 
manufacturing gas engines several times specially asked 
the writer to visit their works at any time he was in their 
neighbourhood, to see the engines they had going through. 
One day, happening to have half-an-hour to spare while 
in that town, he took the opportunity to call at their works 
and asked for the head of the gas engine department with 
whom he was acquainted. After some delay he was told 
that this gentleman had left, but that Mr. X., who was 
now in charge, would see him. Mr. X. appeared about 
five minutes later; his first words being, “ What is it you 
want?” On being informed as to the reason of the call 
and that the writer did not want anything, he said that 
he did not think thev had anvthing of much interest to 
show. However, on being told not to waste his time on 
the matter as it was unimportant, he led the way into the 
works. 
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Here he explained the advantages of their engine, adding | reception he received at their works. His reply was that 
that they had a similar one to that being inspected in a | he was sorry to say that this was not the first time that he 
certain mill and that it had run for some time most satis- | had heard of somewhat similar treatment by this particular 
factorily without any breakdown or stoppage whatever. | member of the staff, but that it would doubtless be the 
To this the writer felt compelled to reply that he happened | last occasion. It appeared that while being excellently 
to have visited this particular mill for the purpose of seeing | qualified as an engineer, he was somewhat out of his 
the engine and that it actually broke down while he was | element when dealing with customers. 
in the engine room. "This rather took Mr. X. aback, but 
he said that if this was so 1t could only have been some- 
thing very trivial about which they heard nothing in the 
works, and that no doubt the engine was running again 
almost immediately. This was met by the rejoinder that 
even in this he was in error as the writer was in their Should these lines meet the eye of any firms who feel 
office some few hours later when a telephone message came | that there is occasionally some similarity between their 
through asking them to send men and material as soon as | methods and the cases outlined above, it is hoped that they 
possible. The visit then came to an end and a few days | will reflect on the subject a little and not dismiss it with 
later when the firm's representative again called on the | the remark that many people expect a manufacturer to 
writer he was informed, at his own request, as to the ' bow down and worship them. 


Schedule of Questions and Further Replies. 


The writer would like to make it clear that while these 
are examples of the methods of some firms, he has found 
that there are many who show a high degree of efficiency 

| in their treatment of customers and enquiries. 


To facilitate reference and avoid repetition, we have British manufacturers regarding local conditions ? If 
recapitulated the questions sent out. A further instalment not, what system of organisation would you suggest ? 
of replies will be given in our next and succeeding issues. | (9) Should there be such an amendment in the income tax 
(1) Is the present condition of the electrical industry, Acts as would bring within their scope Continental 

in your view, as satisfactory as it might be? If not, manufacturers working in this country through 
have you any general views as to the cause ? agents ? 
(2) What remedies do you suggest ? | (10) Should an import duty be levied on electrical imports 
(3)Is an extension of the principle of combination in from foreign countries ? 
your opinion desirable ? (11) Are the criticisms on British methods of doing business 
(4) Would you advocate the Continental system under abroad, which are from time to time put forward by 
which manufacturers secure the co-operation of British Consuls, in your opinion justified ? 
bankers in various enterprises ? (12) Are there any special improvements in our methods 


of doing business abroad which you would desire to 
see more generally adopted, such as printing catalogues 
and price lists in the language of the country in which 


(5) Would you advocate the establishment in this country 
of an Electrical Industrial. Bank ? 


(6) How would you remedy such a case as that of the it is desired to do business, the adoption of their systems 
Victoria Falls Power Company, in which German of prices, weights and measures, and conformity with 
manufacturers, by investing £3,000,000 in Debentures. their customs in regard to credit, delivery, etc. ? 


secured £8,000,000 in orders while English financial (13) It has recently been stated by a British Consul that 
houses were hesitating whether to invest or not 1 ** German firms are securing business which might be, 


(7) Would you be disposed to support the suggestion and formerly was, done by British firms, simply because 
made by Lord Furness for the establishment of a British firms to-day endeavour to sell what they want 
Chartered Institute of International Commerce, or to sell instead of what the foreign merchant wants to 
some similar organisation ? buy.” l Is there, in your view, any truth in these 

(8) Do you approve the suggestion that technical attachés allegations ? 
should be appointed at our embassies abroad in order | (14) Are you in favour of a co-operative organisation for 
to report on contemplated enterprises and advise Publicity Campaigns on a large scale ? 

FROM COL. R. E. CROMPTON, C.B., R.E.,| I feel sure that in the early developments we English 
M.I.E.E., Ete. were ahead, and in spite of our disadvantages, even now, 


from the engineering side, are not far behind, if we are 
behind at all. | 


2. It is very difficult to suggest remedies. The causes 
which, in my opinion, as in my reply to Question 1, have led 
to German developments, are now spreading into other 
industries than the electrical one, notably steel manufacture, 
machine tools, engines and motive power of all kinds, and 
last, but not least, shipbuilding. I think that although in 
all these lines Germany has not superior skill, it may have 
a little superior organising power inside works, and this has 
undoubtedly arisen from the fact that the application of 
capital to industrial developments in Germany is really 
organised through better financial organisation than we 
have in this country. 


1. The present condition of the electrical industry is 
not satisfactory. I think it is impossible to give any general 
view as to the cause of this. I believe tlie present condition 
is due to a combination of many things that have occurred 
in the past, and which would take too long to describe 
further than by saying generally that although England in 
1881 was taking a leading part in electrical developments, 
the disastrous speculation in electrical shares at that early 
date, followed by the Chamberlain 21-year Act, did un- 
doubtedly throw back England at a time when Germany 
was developing its industries for the first time, and applying 
the group-banking system to support its new industries, 
and that Germany with great forethought seized on the 
electrical industry as the one which was certain to be worth l 
developing in advance of the rest. At that time the English In this country we have seen a great change in the 
electrical industry was small, and the flow of capital into it | banking system. In the old days, when the English indus- 
had been checked by the disastrous speculation and by the | tries were so much to the front, the country bankers in all 
Chamberlain Act, whereas Germany had no such set-back, | parts were the financial friends and advisers of the managers 
and the genius of Emil Rathenau in bringing the attention | of the industrial works. They were more or less interested 
of the strong financial men in Germany to the possibilities j in the success of those works. They made advances and 
of development of electrical enterprise, certainly started | were very often practically partners in the works, and 
the period which led to the comparative supremacy of | although occasionally these banks were brought down by 
German electrical work and to the comparative decline of | the failure of industrial enterprises, on the whole the system 
English work, it being understood that I do not think there | was a good one and much industrial success was due to it. 
is any marked difference, one way or the other, between the | The situation has gradually changed. . The large London 
engineering capacity of the various countries engaged in the | Joint Stock Banks do not follow the lines of the old private 
competition, these being Germany, America and England. | banks. They make their-profits by discounting bills, by 
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short loans and their own internal arrangements do not 
. admit of them making loans for the longer periods which 
industrial enterprises demand. The financing of industrial 
firms must be, therefore, carried out by other means, and 
from this the cost of making capital issues has so greatly 
increased that it 18 à serious matter for any English indus- 
trial firm to undertake anv contract work on deferred 
payment, as practically it is necessary to permanently 
increase their capital in order to undertake such work. 
They are, therefore, handicapped in competition. with 
German firms where the system of bank assistance to all 
the industrial enterprises is now so well organised that as 
a rule we may say only the German industrial firms which 
deserve financial assistance obtain it, whereas in England 
it is very regrettable that so many enterprises which, for 
obvious reasons, I cannot name, have received substantial 
support from the investing public with disastrous effects, 
and with the result of damnifying “ Industrials” on the 
London Stock Exchange. 


3. Ido not think that combination will help much. It 
is very difficult for cautious firms to see their way to co- 
operate with firms who have been thought to be not 
cautious in the past. The only effective co-operation or 
combination that could be brought about would be that a 
financially strong group should be formed for the purpose 
of assisting the really deserving industrial firms of the 
Kingdom, that is to say that such a group should be in a 
position to make temporary advances to good firms for the 
purpose of enabling them to undertake work such as the 
instance given in your Question No. 6, Victoria Falls Power, 
if they were really satisfied that one or a group of English 
firms were capable of combining to carry out the work as 
well and as effectively as the Allegemeine or the other big 
foreign electrical trusts could do it. 


4. I certainly advocate the Continental system of 
Securing combination of bankers, but so long as the English 
Joint Stock Banks have their capital arranged for dealing 
only with short loan work I cannot see how this is possible. 
This leads up to Question 5.. I certainly advocate the 
establishing in this country not of an electrical industrial 
bank, but of industrial banks having large capital to help 
all industries, and which would be managed by business men 
who are in thorough touch with the industries, and who 
would divide the risks by dividing it over many trades 
instead of confining it to the electrical trade only. 


8. Ido not think the proposal that technical Attaches 
should be appointed at our Embassies would help the 
matter. I do think, however, that more might be done than 
is done at present by the Foreign Office helping English 
manufacturers to ascertain the financial position of Foreign 
Governments with whom English manufacturers carry on 
business, more particularly in helpmg them to collect 
overdue money. 


9 and 10 are purely political questions. They both used 
to be commercial questions, but during the last five years 
they have simply become political cries, and consequently 
they cannot be answered one way or the other without the 
suspicion that the answer is given from a political point of 
view. This is a most regrettable thing. 


ll. Iam not sufficiently informed on this point to give 
a useful answer, but I should think, judging by the success 
of our manufacturers and exporters of agricultural 
machinery and the large business they do in foreign 
countries, the criticisms are not justified. | 


12. The special improvements herein suggested probably 
would be useful, but would be obviously used according to 
the intelligence of the manufacturers concerned. 


13. This is a somewhat important matter. I think all 
English, American and German manufacturers are at one 
in wishing as far as possible to sell standard manufactures, 
as otherwise the purchasers do not get the advantage of the 
cheapened cost of standard articles, and, therefore, it often 
pays to persuade a consumer that it is better he should buy 
a standard article than that the manufacturer should 
increase the cost of manufacture by attempting to pander 
to the special desires of individual consumers. This is an 
old question. There are many pros and cons, and it cannot 
be answered shortly. 
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l4. The only working case I know of co-operative 
organisation for publicity is that of the Electrical Supply 
Publicity Committee, and I think evervbody has admitted 
that this has done useful work and has certainly helped 
forward the cause of electrical supply. 


A MERCANTILE VIEW: *CHEAP GOODS." 


_ A good many reasons can be found to account for what 
is wrong with the electrical industry according to the point 
of view one takes, but the following remarks embody what 
I consider is a condition which is bringing the industry into 
disrepute amongst some of the uninstructed. 

There are plenty of people whose experience of the use 
of electrical goods cannot be said to be very happy. Some 
have got so disgusted that they have gone back to old 
methods or are using other sources of power. Though 
everyone admits the industry has made great leaps and 
bounds and worked its way into all branches of trade, vet, 
considering the keenness of its competitors, one cannot but 
feel alarmed at these cases. 

The fact that he supplies his goods to persons having no 
technical knowledge of electrical working gives the manu- 
facturer a responsible position, which, in a good many cases, 
he violates to get rid of a cheap and worthless article. Nor 
is it difficult to tind proof of this statement. One has only 
to make an enquiry at warehouses, oflices, cotton mills, 
ironworks, in fact, I have met it in all branches of trade, to 
find ample proof that this is the case. With many lay people 
electricity has got a stigma placed upon it that it is dangerou 
and unreliable, and when one notes what is going on in the 
respect above stated one cannot wonder that this is the 
case. This kind of practice is not all confined to small 
firms, it 1s carried on by some of the largest and well-known 
manufacturers in the country. The goods that for the last 
9 or 6 years have been put on the market by more than a 
few firms are turning out practically failures, and firms that 
once were looked on as turning out high standard goods are 
in many people's experience proving quite the opposite. 
In the majority of cases it has been thecontractor's own 
fault. If they enter into a contract to make and supply an 
article to do certain work and it does not quite reach the 
Standard required they will not scruple to turn it over to 
their customers’ hands and leave the latter entirely in the 
dark to what they know must be unsatisfactory working of 
the particular article. They will not face the situation in an 
honest way, but will “ fake? and manoeuvre in all sorts of 
crafty ways. If needs be, they will lose their victim in a 
sea of technical observations until, utterly confounded, he 
will be glad to leave himself in their hands. As is well 
known, there are many faults in electrical apparatus which 
develop only when they are put into service, and the manu- 
facturer knows tliis as well as anybody, but in a good many 
things he closes his eyes to his customers’ troubles and 
continues to launch his cheap things on the market, making 
little or no provision to overcome the difficulties. 

The statement may be put forward that this is done in 
every trade, but the fact that by the general run of users 
electrical working 1s but little understood gives the manu- 
facturer a great point of vantage for this sort of work. 

Again, in his advertisements of his articles truthfulness 
is not found anything like as much as it ought to be. How 
many of the firms advertising in the electrical press could 
supply articles to come up to the standard they advertise ? 
In my opinion there is room for a great deal of improvement 
in this respect. 

These may be statements which many may think are not 
consistent with facts, but the writer can qualify this indict- 
ment for all kinds of goods. 

There have been many accounts put forward as to what 
has caused this state of affairs. Competition (foreign and 
home), progress in improvements discovered, political con- 
ditions, may all have had an effect to some extent, but the 
actual cause lies in the direction from which a lot of other 
evils emanate, viz., the craze for cheapness and the making 
of large profits. Like the building trade, the cheap and jerrv 
builder 1s at work disguised in his technicalities and 
flourishes more than in any other trade. It has brought 
many a trade and industry to bankruptcy, and it is fast 
crecping into the electrical trade. What is the good of any 
electrical institution making rulesyand specifications and 
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issuing standards if the bulk of electrical firms do not adopt 
them ? The limits within which the designers are kept in 
works are too fine. Old and poor material is used in spite 
of the so-called inspection. Sometimes the testing depart- 
ment is a patching department. 

One great evil in the working of electrical motors is the 
uneven wear of mica and copper on commutators, yet how 
many firms take trouble to experiment or get different 
mica ? but will persist in using cheap forms of micanite. 
In the early days many experiments were carried out to 
eliminate sparking, but to-day there are motors being turned 
out by reputed firms sparking as bad as ever, due to bad 
mica. 

More than a few motors are being supplied which prove 
by their performance that the use of interpoles has been 
abused. The output for a given frame has been pushed 
farther than what the interpoles can compensate for, and 
the result is that many modern motors spark and get as 
hot as the earlier ones. These are only instances, but 
similar things are happening with other goods. 

What is the remedy ? Put very briefly, I think it is for 
the buyer not to patronise the cheap article, for cheapness 
in electrical goods spells trouble. It is for the buyer to 
insist on the manufacturer suppyling goods which will 
meet all his requirements. That the article will be able to 
work efficiently and well under the conditions it has to meet. 
That the buyer should make the manufacturer thoroughly 
acquainted with the conditiqns the article will have to 
meet. The manufacturer should make more effort to keep 
his promises and to make provision for what work his goods 
have to meet with in practice. 

There is a good deal of grumbling, in many cases without 
cause, but more effort can and ought to be made to meet 
the complaints of the customer, who is not grumbling 
without good reason for doing so. 

My reply to the other questions I can only put briefly, 
and are as follows :—3. Yes. 4. Yes. 5. Yes. 8. Yes. 10. 
Yes. 11. There is a good deal of “ waking up” yet to be 
done. 13. A good deal of truth. 14. Yes.—J. R. R. 


FROM THE MANAGING DIRECTOR OF ONE 
OF THE LEADING ELECTRICAL MANU- 
FACTURING COMPANIES. 


1. Ido not think the present condition of the electrical 
industry is as satisfactory as it might be for two reasons: 
(a) because of Continental competition; (b) the manu- 
facturing facilities in this country—having in mind the fact 
that there is no import duty—are greater than is 
necessary to meet the demand. 


2. The obvious remedy in my opinion is, a substantial 
import duty, and a substantial Colonial Preference. 


3. The extension of the principle of combination is 
desirable where reasonably feasible, as it tends to cut down 
engineering and selling expenses. 


4,5,6. I do not think the Continental system under 
which manufacturers secure the co-operation of bankers in 
various enterprises is an absolute necessity ; it would, 
however, be a great convenience, and the establishment of 
industrial banks would be of assistance in many cases. I 
do not look upon this as being an absolute necessity, how- 
ever, excepting in extraordinary circumstances, due to the 
fact that if the customer's credit is good the manufacturer 
would have little difficulty in financing ordinary pro- 
positions. The extraordinary cases are those which are 
analogous to the Victoria Falls Power Company contracts, 
as these required channels for floating large issues of 
debentures and shares; in other words, channels for 
finding capital for permanent investment. I may be 
wrong, but my recollection is that the German Banks in 
the case of the Victoria Falls Power Company took the 
debentures, while the shares were floated in England, which 
would indicate that capital can be raised here if the necessary 
organisation existed, i.e., 1f an industrial bank could be 
formed. 


7. I am not able to comment on Lord Furness’ sug- 
gestion, as I am not familiar with it. 

8. Thissuggestion would be useful if carried out, but not 
necessary. 
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9. My understanding is that the Income-tax Acts now 
covered business transacted in this country ; if such 1s not 
the case, then they should be extended so as to cover such 
business. It would not be fair to tax foreign manufacturers 
except on the business transacted in this country, but that 
certainly should be taxed to the same extent as the business 
of British manufacturers. 


10. Ithink a substantial import duty should be levied 
on electrical imports from foreign countries. 

11. Many of these criticisms are justified, but I do not 
think they apply to any great extent to the electrical 
industry ; at least, that is my experience. 

12. Business should be transacted in foreign countries 
in my opinion as nearly as possible in accordance with the 
customs of such countries. 

13. I do not think, as stated in answer No. 11, that 
this applies to any great extent to the electrical industry. 

14. I do not believe in co-operative organisation for 
publicity campaigns ; my company, for instance, is able to 
take care of itself in this direction. 


FROM MESSRS. RASHLEIGH PHIPPS & CO. 
147, OXFORD STREET, W. 


]. The electrical industry is certainly in a most unsatis- 
factory condition in this country, and, in our opinion, this 
can be put down to two principal causes: (a) foreign com- 

etition ; and (b) the very keen competition of our manu- 
fiotursis and traders against each other. 


9. A tariff on foreign imported goods. 
3. No. 
4. Yes. 
5. Yes. 
6. As suggested in questions 4 and 5. 


7. We have not sufficient details of the proposal in 
question to answer same. 


8. Yes. 

9. Most certainly. 
10. Yes; answered in No. 2. 
11. Unfortunately, very often. 
12. This ought certainly to be done in every case. 


13. Certainly British firms should supply what their 
customers want, if they wish to do business. 


14. No. 


a 


FROM THE MANAGING DIRECTOR OF ONE 
OF THE LEADING ENGINEERING FIRMS. 


1. The English electrical industry, broadly speaking, 18 
too closely cut in prices to be considered satisfactory. 


2. Some measure of tariff preference for English goods 
versus Continental goods. 

3. Yes; provided it is under good control. 

4. Broadly speaking, foreign methods of banking sup- 
port dó not commend themselves to me for English con- 
ditions. | 

5. The same remarks apply. 

6." I¥a unique case, and for similar finance work the co- 
operation of manufacturers and financiers is the only 
solution. 

7. I have no comment to make. 

8. Could do nothing but good. 

9. Certainly ! ; 

10. Is covered by answer to No. 2. 

11. Toa large extent these are justified. 

. 123. Catalogues and lists certainly should be adapted to 
suit the countries in which they are to be used. 

13. There is something in the British Consul’s recent 
comment, but caution should be observed in meeting 
foreign purchasers’ special requirements. 


14. Yes; if properly organised. R. D. 


Messrs. E. M. Evans & Son, electric lighting and power 
engineers, have removed to new premises and showrooms 
at 1 and 5, Lever-street, Manchester. 
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The Electrical Congress at Turin. 


Subjects for Discussion and Synopsis of Special 
Papers. 


Excellent progress has been made with the arrangements 
for the International Congress of the Applications of Elec- 
tricity which is to be held from September 10 to September 
17 in connection with the great International Exhibition 
of Industry and Labour at Turin, and we are now able to 
present a fairlv full synopsis of the subjects for discussion 
together with the names of the official reporters allotted 
to each section. We also give a list of the special papers 
already prepared. 

The Congress itself will be under the immediate direction 
of the Duke of the Abruzzi, and the work of organization 
is in the charge of a Committee of Honour, an Organization 
Committee, and an Executive Committee nominated by 
the General Council of the Associazione Elettrotecnica 
Italiana. 


The Congress will be divided into the following sections ; 
I. Electrica! Machines and Transformers. 
II. Electrical Installations and Networks. 
III. Instruments, Apparatus and Switching Devices. 
IV. Lighting and Heating by Electricity. 
V. Electrical Traction and Propulsion. 
VI. Telegraphy and Telephony. 
VII. Accumulators, Electro-chemistry, Electro-metal- 
lurgy and other applications. 
VIII. 
distribution of Electrical Energy. 


The President of the Organizing Committee will preside 
over the first meeting, and will previously communicate 
with those gentlemen who are to speak on that day. At 
this meeting the Honorary President will be elected as well 
as the Presidentia] Board of the Congress, including: 
President, Vice-Presidents, General Secretary and two 
Joint-Secretaries. Each section will have its Presidential 
Board, including: President, Vice-President and one or 
more Secretaries. The Presidents of the various sections 
will be nominated at the first meeting, and the Secretaries 
after the first general meeting, by the Presidential Board 
of the Congress, assisted by the Presidents of the various 
sections, and at this general meeting the agenda of the 
various sections will be drawn up. One or more papers 
will be read on each subject by reporters, nominated bv 
the Organizing Committee, 

The reports are to be made as practical as possible and 
in conformity with the nature of the Congress. In these 
reports the present state of the particular question, being 
dealt with, will be summed up, as far as possible, in an 
objective way, and, then, the reporters may give the results 
of their own researches and express their personal opinions 
on the subject. 

The President announces that the hearty response and 
the valuable support which the initiative of the Italian 
Electrotechnical Association and of the Italian Electro- 
technical Committee have met with in Italy and in other 
countries, are an assurance that the Congress will gttain 
the importance and give the results which the profnoters 
hope for. Not only has it been possible to secure the 
participation of many distinguished foreign electricians 
as official lecturers on the subjects selected by the Com- 
mittee, but a good number of original communications have 
already been announced, so that the results of the meeting 
will materially add to the progress of applied electricity. 
The Board desire to express their sincere thanks to all 
the members of the Committee, to those of the Executive 
Commission, to the Presidents of Foreign Electrotechnical 
Committees, and to the Presidents of other Electrotechnical 
Associations for their active and cordial co-operation in 
the work of organizing the Congress. 

The final programme will be sent to all the members 
who enter their names for the Congress, and to all those 
who apply to the Executive Committee for it. Applications 
for membership, subscriptions and anv request of informa- 
tion should be sent to the following address : Congresso di 
Elettricità, Politecnico, Torino (Italy). 


Tariffs, Taxation and Legislation in regard to the : 


| 
| 


| 
| 


OFFICIAL SUBJECTS FOR DISCUSSION AND REPORTERS. 


l. 


29. 


30. 


. Present state 


. The problem of frequency transformation : 


Electrical and mechanical characteristics of modern 
electric generators, with special reference to very high 
speed machines: Mr. P. Behn-Eschenburg, Oerlikon, 
Switzerland. 


. Present state of technical progress in the manufacture 


of stationary and traction batteries: Dr. Beckmann, 
Berlin, Germany. 


. On the simultaneous running of several generating 


plants, all feeding the same system of network. 


. The selection of the transmission and distributing 


pressure and the design of switchboards and sub- 
stations in large electrical installations, taking into 
account both economy in first cost and continuity of 
service: Mr. Philip Torchio, New York, U.S.A. 


. Underground high tension networks in metallic con- 


nection with overhead lines: Mr. J. Grosselin, Paris, 
France. 

of research in reference to abnormal 
rises in. pressure and means of their prevention and 
protection of the system : Mr. G. Faccioli, Pitsfield, 
Mass., U.S.A. 


. Construction and use of automatic circuit breakers : 


Mr. E. Ragonot, Asniéres (Seine), France. 


. Methods of cooling transformers of moderate power. 
. Converters, rectifiers and motor generators: 


Prof. 
Mr. P. 


Silvanus P. Thompson, London, England. 


Bunet, Paris, France. 


. Three-phase variable speed motors, with special 


reference to rolling mills and paper mills: Ing. C. 
Sarli, Berlin, Germany. 


. Technical and economical influence on the lighting 


industry of the new metallic filament-lamp and of the 
metalized carbon arc lamp: Prof. D. Wedding, Gross 
Lichterfelde (Ost), Germany. 


. Monophase traction versus three-phase traction on 


main lines. 


. High tension continuous current traction versus mono- 


phase traction on suburban lines: Mr. F. J. Sprague, 
New York, U.S.A. 


. Overhead line construction for electric railways: Mr. 


Gustave L'Hoest, Ixelles, Belgium. 


. Direct production of steel from ores by means of the 


electric furnace: Ing. Remo Catani, Rome, Italy. 


. Sterilization of water by processes employing elec- 


tricity : Dr. Erlwein, Nonnendamm b/Berlin, Germany. 


. Electricity meters, with special reference to different 


kind of loads: Dr. H. C. Sharp, New York, U.S.A. ; 
Mr. A. Durand, Paris, France. 
Government control of meters: Dr. A. Denzler, Zurich, 
Switzerland. 

Rational methods of commercial measurement of elec- 
tric power: Ing. G. G. Ponti, Turin, Italy. 


. The problem of increasing the load factor in central 


stations: Ing. Prof. G. Sartori, Trieste, Austria. 
Application of electricity to submarine boats: Ing. 
Agostino Bezzi, Spezia, Italy. 


. Long-distance wire telephony: Mr. F. B. Jewett, New 


York, U.S.A. 
Wireless telephony: Dr. Valdemar Poulsen, Copen- 
hague, Denmark. 


. Automatic telephone exchanges as a means of economy 


and improvement in telephonic communication in 
large cities: Mr. H. Milon, Paris, France. 


. Research on secrecy in wireless telegraphy: Prof. 


P. O. Pedersen, Copenhague, Denmark. 


. Present and future development of electric heating : 


Mr. C. A. Rossender, Stockholm, Sweden. 


. Comparative study of the direct and indirect. methods 


of taxing electricity in different countries: Ing. Mario 
Bonghi, Naples, Italy ; Dr. Frey, Rheinfelden, Switzer- 
land. 

Government regulations in reference to the electric 
transmission of power: Mr. E. C. Ericson, Stockholm, 
Sweden; Dr. H. Schreiber, Vienna, Austria. 
Distribution of electric power for agricultural purposes : 
Mr. Leclerc; Chatellerault (Cher), France. 
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31. The various systems of multiple telegraphy : Major 
W. A. J. O'Meara, London, England. 


List oF PAPERS ANNOUNCED. 


1. Mr. P. Boucherot (Paris): “‘ Les phénomènes électro- 
magnétiques qui résultent de la mise en court-circuit 
brusque d'un alternateur." 

2. Dr. Hallo (Karlrushe I, B., Germany) : “‘ Cascadenum- 
former." 

3. Mr. Huber Stockar (Zurich) : ** Aluminium fuer elektr. 
Leitungen." 

4. Ing. Elvio Soler (Turin): * Gli estremi limiti di 
applicabilità dei cavi ad alta tensione." 

9. Mr. J. Routin (Lyon, France): “ Régulateurs auto- 
matiques.” 

6. Mr. Jules Neher (Geneva): 
tariffa multipla.” 

7. Ing. Alberto Dina (Palermo, Italy): “Su alcuni 
metodi di prevenzione delle sovratensioni interen.” 

8. Mr. S. Q. Hayes (Pittsburg Pa., U.S.A): “ Com- 
mercial Apparatus for 100,000 volts service.” 

9. Prof. Riccardo Arno (Milan) : “ Watt-voltamperometri 
elettrodinamici e a induzione.” 

10. Prof. Riccardo Arno (Milan): ** Di una soluzione del 
problema della compra-vendita razionale dell' energia 
elettrica." 

11. Ing. Pietro Lanino (Rome): “ La trazione elettrica in 
riguardo alle esigenze del servizio ferroviario." 

12. Dr. W. Kummer (Zurich) : ‘ Ueber die Ausbildung der 
Triebfahr zeuge fuer elektrischen Vollbahnbetrieb mit 
Einphasenwechselstrom." 

13. Ing. Guillaume Gyaros (Budapest): '* Traction élec- 
trique appliquée aux lignes vicinales spécialement par 
rapport au systéme du courant continu à haute 
tension." 

14. Dr. Osuke Asano (Tokio): ‘Progress in Electrical 
Installation in Japan." 

15. Mr. J. A. Montpellier (Paris) : * La technique de 
Paccumulateur électrique notamment en ce qui 
concerne l'accumulateur alcalin fer-nickel." 

16. Mr. Etienne de Fodor (Budapest): '' Etat actuel de 
la question de la destruction des ordures en com- 
binaison avec les usines électriques." ) 

17. Mr. Leon (aster (London): “ The International out- 
look in Scientific Illumination." 

18. Dr. Charles P. Steinmetz (Schenectady, N.Y., U.S.A.). 

19. Mr. le Prof. Quirino Majorana Calatabiano (Rome): 
“ Ricerche di telefonia senza fili." 

20. Dr. A. E. Kennelly (Cambridge, Mass., U.S.A.): “ The 
Rotating Electric Current Field." 

21. Mr. T. C. Martin (New York, U.S.A.): “ The Electro- 
technical Industries of America." 


. Mr. C. O. Mailloux (New York, U.S.A.) “ Electrifica- 
tion of Railways.” i 
The official text of the Reports will be printed in advance 
and distributed among the members present, but in addition 
to the Official Reports, other original Reports or Com- 
munications from the Members of the Congress may be 
read before their respective sections, provided that the 
text or the subject has been previously made known to 
the Presidential Board of the Organizing Committee. These 
original reports or communications may form the basis of 

discussion. 


* Misuratori elettrici a 


bo 
to 


Members of the Congress, in their own name, and repre- 
sentatives of societies or associations, also in their own 
name, may submit to any one section or sections proposals 
or motions, so long as the subject of such proposals or 
motions has been previously submitted to the Presidential 
Board and by it included in the ‘ Order of the Day.” At 
the close of the Congress, the General Secretary, assisted 
by a special committee nominated by the Presidential 
Board of the Congress, and in conjunction with the Execu- 
tive Committee, will draw up the General Report of the 
Congress, in which will be included all the reports and 
communications and also the result of all the discussions 
and voting which shall have taken place during the Con- 
gress. A copy of the transactions will be issued to each 
member of the Congress free of charge. 
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AN ATTEMPT TO HELP THE SMALL 
HOUSEHOLDER. 

“ Nearly everyone is something of an electrician, and 
there can be scarcely a household which does not own a 
budding or budded electrical engineer. The connecting-up 
of a few decorative lamps on the outside of the house is, 
therefore a simple matter. And here, again, far more effect 
can be got from a few lamps judiciously arranged than 
from any elaborate and expensive design. 

‘“ In the old-fashioned days at times of rejoicing it was 
the fashion to put a candle (if only a farthing dip) in each 
window ; and really it must have been quite a pretty form 
of illumination. 

“ Electric lamps are cheap enough now, and a rough 
wooden framework in the form of a ‘ G’ is easily knocked 
up. 
'" Combination among neighbours can be put to good 
use in arranging continuous effects in illumination. For 
instance, if four houses (sic) combined to display * God 
save the King,’ one word on each house, it would be in 
many ways better than four independent inscriptions. 
This applies, of course, equally to decorations as to illumina- 
tions, and the idea might even be extended to & whole 
sheet or square ; and in that case the buving being whole- 
sale, it would make the individual cost much smaller.” 

The lay press seldom ventures on electro-technical 
ground. As a general thing it realises its limitations ; 
knows there are things it is not called upon to do. It has 
never, hitherto, shown a disposition to help its readers out 
of the rut bv teaching them how to become electrical 
engineers! In lighter moments it has said " the outbreak 
is supposed to have been caused hy the fusing of an electric 
wire," but beyond this it has seldom, if ever, gone. It is 
with surprise; therefore, that one reads in one of the 
London halfpenny papers the article from which the above 
quotations are taken. The surprise is the greater when one 
remembers that only a few days previously a letter had 
appeared in the same journal warning people of the danger 
of adding additional hghts during the Coronation without 
first consulting the local supply authorities. It is sincerelv 
to be hoped that few readers of the paper will accept the 
statement of the writer of the article that it is a simple 
matter to connect up a few electric lamps, and that only 
those who have had sufficient practical electrical training 
will attempt to carry out the work. 

At times like the present, when the electrical contractor 
is working almost night and day, there is quite enough 
danger from the slipshod methods of the few jerry wiremen 
who manage to find employment during the rush of work, 
without the risks being enormously increased by the efforts 
of the ** budding electrical engineers " referred to by the 
paper in question. It is obvious to all who know anything 
of the electrical industry that on no account should in- 
experienced persons attempt to do their own electrical 
work. We all know that there is no safer illuminant than 
electricity ; the returns of the fire officer to the London 
County Council have shown this conclusively year after 
year. But it is only safe because it is properly installed by 
experienced workmen in the employ of responsible con- 
tractors, who exercise careful supervision over the installa- 
tion. It is curious that this fact is seldom recognised by 
the public, and appears to be entirely ignored by the paper 
who published the article from which we have quoted, as 
an attempt to help the small householder. There is no need 
for us to urge on our readers the necessity for care in carrying 
out decorative additions to their chents’ lighting, nor to 
point out the danger of overloading circuit wires. No 
more than there would be for a mechanical engineering 
journal to emphasise the danger of treating high-pressure 
steam without due regard to engineering customs. No lay 
journal in existence would, we suppose, be prepared to 
even suggest that a householder should carry out, as a 
budding mechanical engineer, additions or alterations to 
his steam heating service ; and vet a great paper is quite 
prepared to publish an article telling its readers in so many 
words that it is a simple matter to connect-up: electric 


lamps ! 

Mr. J. G. Lorrain, M.L.E.E., M.L Mech.E., etc., consulting 
engineer and chartered patent agent, has removed from 
Norfolk House, Norfolk-street, to Staple Inn-buildings, 
Holborn, W.C. Telephone : 251) Gerrard. 
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Technical Problems 


d 


QUESTIONS AND ANSWERS BY PRACTICAL 


RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
eiectro-metallurgical plant, and electrical engineering work 
generally. 

QuzsTIONS.— For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. 

ANSWERS.—A fee of 10s. will be paid for the best answer, 
and 65e. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. 


QUESTIONS. 

Question. No. 1254.—Would some reader kindly explain 
how interpoles affect the regulation of a shunt-wound 
generator. I was under the impression that the only 
use of interpoles was to neutralise the reactance 
voltage in cases where sparking would otherwise occur, 


Thies 
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and their Solution. 


but now I see it claimed that a shunt-wound generator 
fitted with interpoles can be made to give almost the 
same characteristic as a flat compounded generator. 
Is this true, and if so, what is the physical explana- 
tion ? Am I right in supposing that interpole machines 
always have their brushes fixed at the exact neutral 
point * Ought the pole tips of interpoles to be broad 
or pointed ? Also, should the air gap under the inter- 
poles be greater than the air gap under the main 
poles ?—“- INTERPOLATED.” 

Question No. 1255.—A solenoid to give a pull of 300 lbs. 
is required. The stroke is to be 8 in., and the plunger 
is to come into action every 15 seconds. Make the 
necessary calculations for such, and state the minimum 
value of the current which will sustain the weight 
when the plunger is in its drawn-up position.— 
“ TECHNE.” 


EEEE 


ANSWERS. 


Question No. 1253.—A (steam driven) three-phase dealt 
alternator 100 b.h.p. 250 volts 40 cycles is overloaded 
1009, at certain times of the day for periods of about 
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half an hour. There are four three-core paper insulated | feeders, whilst motor generator set supplies 2-20 h.p- 
- distributing feeders; two are 19/14s which have a | feeders. 
constant load of 30 h.p. each, the other two are 19/12s, 3. Motor generator set can supply the whole load. 
which have a constant load of 20 h.p. each plus the The three-pole single throw switch which links the 
overload mentioned, viz. 50 h.p. each. The whole | motor generator to bus-bars No. 1 must onlv be closed 
plant is a motor load. It is proposed to use the Corpora- | when the generator is shut down, that is, when the whole 
tion current on the two feeders 19/12s and also on | load is to be taken from the Corporation mains. This 
the whole plant at week-ends and breakdowns. The | switch should be mounted behind the switchboard in 
plant is at work very often six months without a | such a position that although accessible it is not liable 
stop, unless there is a breakdown: then we use the | to be closed by accident whilst the generator is still on the 
small steam engines which are fixed near every motor. | bus-bars. | 
It is very essential that the plant be kept working. Bus-bars 2 are thrown on to the steam set or motor 
What is the best arrangement, showing instruments | generator set by means of a three-pole double throw switch. 
and wiring of switchboards, etc. The Corporation | Since the motors are probably three-phase induction 
three-phase mains is 6,000 volts, with a frequency of | motors the load will be balanced. Only one ammeter has 
50'—" V. I. R.” therefore been shown in the alternator and feeder circuits. 
We print to-day two replies to this question, and a A polyphase wattmeter shown connected to the steam 
third will appear next week. We have shared the alternator will metre the power generated by the steam 
aggregate of the awards equally between our correspondents. | Set, while the power taken from the Corporation mains 
Special attention may be directed to the excellence of | Would be measured by the integrating wattmeter on high 
the diagrams accompanying these replies. tension side of the transformer. 
Answer to Question No. 1253 (awarded 5s.).—The use The motor generator set would have a practically 
of the Corporation mains to provide energy for driving | Constant speed, so that a careful choice of the number of 
the existing motors would involve the addition of a three- poles on the motor and alternator and their speeds must be 
phase transformer and motor generator set to convert made to PRANTS producing the correct frequency of 40 
the 50 priog 6,000 volt power to 40 period 250 volt | periods.—“ STAR. 


required by the motors. Since the Corporation power Answer Question No. 1253 (awarded 5s.).—The divergence 
would be used to drive the whole plant at week-ends and | between the frequencies of the Corporation supply and 
when breakdowns might occur the additional motor | the engine supply indicates at once that before the outside 
generator set should be liberally rated, and the generator | supply can be used as a stand-by something must be done 
should be capable of delivering 134 B.h.p. continuously | to bring them into unison. The installation of a frequency 
and 50% overload for short periods without undue heating. | changer suggests itself as a ready means of using the 

The new set would consist of an alternator with direct | outside supply and without doubt this would be the 
coupled exciter driven by an induction motor. The Cor- | method which would cause least confusion in the factorv. 
poration power would be transformed to a suitable voltage, | The cost of the frequency changer, which is more or less 


say, 440 volts, by means of a three-phase oil immersed | like an induction motor, would be about £200 complete 
transformer. The low tension side of the transformer should | with starting gear for 100 h.p. converted. The overall 


be provided with tappings so that the motor may be | efficiency of the set would be about 87% at full load, 


falling somewhat at half load. This would result, at 509; 
load factor and at ld. per unit, in a yearly loss of £200. 


started direct from the transformer with the aid of a 
three sole double throw switch. The high tension side of the 
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transformer would be protected by an oil switch with | In addition we should have the running costs inseparable 
automatic overload release. A no-volt attachment should | from the use of rotative current re-organisers. 
also be provided for this switch so that should the The alternative alteration is to increase the frequency of 
Corporation power be temporarily cut off the oil switch | the local supply. This will necessitate slight alterations 
would open and shut down the motor generator set. to the drives, extensive alterations to the generator, and 
Since the motor generator set will be operating more | the installation of transformers. There is no doubt but 
frequently at light loads than at heavy loads, the trans- | that the motors will run perfectly satisfactorily on the 
former and generator should be designed to give maximum | increased frequency, and if the pulleys or spur wheels can 
efficiency at light loads. That is the no load losses of the | bealtered conveniently there will be little trouble or expense 
generator should be as light as possible, and the copper loss | Similarly with the generator; if it be belt driven it may 
of the transformer should be relatively high compared | be speeded up to suit ; if, however, it is direct-coupled, 
to the iron loss. the number of poles will have to he increased. The cost of 
The diagram shows the general arrangement. of plant | these alterations cannot be estimated from the material at 
and feeders. The arrangement is such that : hand. One immediate advantage of this speeding up will 
l. Steam-driven alternators can supply the whole | be the ease with which the local and public plants can be 
load. run in parallel, so that the local plant will run at full load 


2. Steam driven alternators can supply the 2-30 h.p. | all the time, and draw emthe Corporation for the excess. 
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Whether we instal a frequency changer or simple trans- 
formers, the switchgear on the low tension, 40 period, side 
will be much the same. The transformers would be three 
30 kw. oil-cooled 6,000 to 250 volt transformers, and 
could be connected straight on to the E.H.T. mains by 
means of tubular fuses, which would serve as links. They 
would be delta connected on both sides so that the failure 
of one transformer would not interrupt the supply. These 
would cost about £160 and their full and half-load efficiency 
would be 98%. 

The switchgear for the complete scheme would then be :— 

(1) Corporation Supply Panel.—One 0:300 volt voltmeter 
with 3-way receptacle, three 0-200 ampere ammeters, 
one triple pole 200 oil switch, three 200 « tubular 
ventilated fuses, two 200c  watt-hour metres. 

(2) Feeder Panels.—Three ampere meters, one triple 
pole oil switch with overload release, three fuses, two 
receptacles for watt-hour meters. 

Interconnecting Panel.—Rotary synchroniser and lamps, 
triple pole oil switch, capable of taking the whole of the 
load (200 h.p.) and fitted with reverse power release, six 
tubular fuses, synchroniser and voltmeter receptacles. 

Engine Panel.—Same as supply panel. 

Ezciter Panel.—Existing. 

A diagram of connections is shown above. The arrange- 
ment permits of the Corporation supplying the whole, 
or the heavily loaded section only ; the engine supplying 
the whole or the light sections only, or the two supplies 
being run in parallel. It is also possible to couple up either 
supply to the bars while the plant is running.—K. R. 


Alternating Current 


Calculations. 


Section V.—Regulation of Transmission Lines. 
(Continued from page 672). 


It has already been shown that the drop in volts in a 
transmission line depends upon the inductive properties of 
the line as much as upon its resistance, and that the factors 
which enter into the calculation for its determination are 
the length, size and distance apart of the wires forming the 
transmission circuit, the frequency of the supply current 
and the power-factor of the load at the receiving end. It is 
important, therefore, that the volts lost in the line, ex- 
pressed as a percentage of the receiver pressure, should be 
as small as is consistent with a reasonable investment, so 


E, 


- o o T o eo - 


vi 42 asg RU 


FIG. l. 


far as the cost of the line is concerned. It is of paramount 
importance that the receiver pressure should be maintained 
as constant as is practicable, for which purpose the pressure 
at the generator end of the line should be increased as the 
load increases. The effect of a varying load, even when non- 
inductive, is shown graphically in Fig. 1, in which OE, is 
the receiver pressure, E,R denotes the volts lost in the line 
due to resistance and RE, is the reactive-drop of the line 
for full ioad conditions, and OE, is the required generator- 
E.M.F. at full load. With an on-inductive load it is clear 
that the resistance-drop, reactance-drop and the impedance- 
drop in the line are directly proportional to the load, and 
the points a, b, c in E ,Eı correspond to 2, 3 and } load 
QUEE the generator-E.M.F. required to maintain the 
receiver-pressure constant with the different loads being 
given by the vectors Oa, Ob, and Ocrespectively. Further- 
more, the percentage-drop in the line is given by the con- 
centric arcs at the points of intersection with OE, produced, 
provided the length OE, is 100 times as long as each division 


of the scale to the right of E, along E,I. The magnitude of 
the voltage-drop in the line given by the concentric arcs is 
the measure of the regulation of the line, which is defined as 
the ratio of the arithmetical difference between the generator 
and receiver E.M.F.’s to the receiver E.M.F., or 


percentage regulation = a 


For practical purposes it has been found convenient to 
use a simple formula for the determination of the volts lost 
in the line, one of the best known being the following :— 


x 100 


Volts lost in the line = « = M x Fx E 
in which p is the percentage of the delivered power lost in 
transmission, E is the receiver pressure and M 1s a constant. 
By transposing the quantities we obtain 


€ ] 
M = 100 x p 
which indicates that M has a simple physical meaning, i.e., 
that M is the value of the ratio of the percentage of the volts 
lost in the line to the percentage of power lost in trans- 


mission, both percentages being expressed in terms of the 
pressure and power delivered. 


FIG. 2. 


In addition to the symbols already used let 
W =power delivered in watts. 
l = transmission distance = length of each wire. 


r = resistance of each wire per unit length. 
z = reactance of each wire per unit length. 
E, = pressure at the generator end. 


Then from first principles and the vectorial diagram 
(Fig. 2) for a single-phase transmission circuit the exact 
drop in volts in the line is obtained as follows. In Fig. 2, 
OI fixes the direction of the current, OE (making an angle 
0 with OI, such that cos 0 is the power-factor ofthe load) 
represents the receiver voltage in magnitude and phase; 
Ok, denotes the generator-E.M.F., and EE; and Esk, 
respectively denote the resistance-drop and reactance-drop 
in the line. 


Y K W 
Now the line current I = E cos 0 


9 
resistance-drop (BE2) = 2iIr = A Ü 


21Wa 
reactance-drop (EgE;) = 2lz =E cos Ó 


and from the geometry of the figure :— 
(OE1)? - (OE cos 0 + EE2)? + (OE sin 0 + E;E;)? 
or Ej? = E?cos?0 + E?sin*O + 4IW (r + ztan 6) + 
4i W2 
Btcost9 + #) 
= E*--4IW (r+2 tan 6)-+ 4/2W? 
+ ( + T oon (r? +-2°) 


Therefore, the drop in volts in the line is 


PEE m APW OL n 
«=E;—E = "P --4IW (r --z tan 6) Hinog (+) E 
Dr. Harold Pender has shown, however, that a much 
simpler relationship may be obtained which is correct 
enough‘ for ordinary cases, except for very high power- 
factors, by taking the drop in volts equal to the sum of the 


700 


projections of the resistance-drop of the line, and the react- 
ance-drop of the line upon the load-voltage or receiver 
pressure vector. Thus, by introducing Esc and E; d per 
pendicular to OE produced Ed = E;- E =e approxi- 
mately, 

but Ed = EEs cos 6+ EE sin 0 


2IWr 2IWzm . 
S. € "poss cos 8 Tg cos 6 sin 0 
9 
=" + z tan ð) 
As arule the permissible loss of power in the line is given 

by 

Dow] | 

100 W =I? x 2lr 


Ww? 


~ E?cos?28 ^ x 
_ Pp E 2 W lr 
' *100 ~ E? cos 26 


and the value of M in the formula, € = Mx m x E, is 


€. 2IW(r + z tan 6) 
M QE EO 

p  —2Wi 

100 E?cos? 4 


‘= (! + = tan e) cos ?0 


Therefore, for the percentage regulation of a transmission 
line we have 


percentage regulation — : x 100 = pM 


=p (i +—tan 4) cos 76, 


ExAMPLE I.— Determine the drop in volts and the percentage 
regulation of a single-phase transmission line which transmits 
500 kw. 45,000 ft. with a loss of power of ten per cent. The 
recewer pressure is 10,000 volts, and the power-factor of the 
load 18 0:9. The area of cross-section of the wire is 0-0454 s 
inch, and the reactance-factor of the line is 0-75. What ist 
power-factor of the line ? 


Reactance-factor is the term used to denote the ratio 
æ reactance of line 
— — o- and 


r | resistance of line 
in the example z = 0:75 r. 


0-66 2 x 45000 x 12 
Andr =— eS dlc 
ndr 108 0.0454 ohms. 
= 15-7 ohms 


€ =0-75 x 1577 = 11-775 ohms 
The power-factor of the load is 0-9, therefore 
cos  — 0:9 and 0 = 25? 51!, and tan 0 = 04841. 
The drop in volts is given by 


- Dp 
€ Mx E 


z p 
a +> tan t) cos Ó. x 100 * E 


10 
--— x 10,000 


(1 40-75 x 04841) x 0-81 x 
100 


= (1:3631) x 810 = 1,104 volts. 

Percentage regulation = Pe 

í 10000 
= ]1-04 per cent. 

Let cos 6, denote the power-factor of the line, then 

r B r 
VEF ^ gre 
1 l 


— UAR -— — 
= — 


v/05625 +1 125 
0:8. 


x 100 


Cos 0 = 


(To be continued), 
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ECONOMY OF THE TUNGSTEN FILAMENT 
LAMP FOR SMALL CONSUMERS. 


It is surprising, and yet somewhat to be expected, that 
the average householder should be slow in adopting the 
tungsten lamp for general use in his home. There are a 
number of reasons for this, chief among which are the 
lack of knowledge of the effectiveness and economy of 
tungsten filament lamps, and their comparatively large 
first cost. 

The present tungsten filament lamp is more fragile than 
the carbon lamp and will not stand rough treatment given 
it through ignorance or carelessness. Now and then there 
are complaints that tungsten filament lamps have stood 
up only a comparatively short time, and nothing other 
than the first cost is considered when the complaint is 
made. 

Below is given a brief table showing the short time it 

is necessary to burn the lamp in order that the saving in 
current consumption may equal the difference in cost price 
between a 25-watt “Mazda” and 60-watt carbon and 
between a 40-watt “ Mazda" and a 100-watt carbon 
lamp. These are the sizes of lamps most generally used 
in residence lighting, and the table will make it apparent 
that each additional hour of burning after the difference 
in price 18 made up means a big interest earned on the 
investinent. In fact, the lamp will actually pay for itself 
several times over besides giving a quality and quantity 
of light that is most satisfactory. One 25-watt “ Mazda ”’ 
has about the same candle-power as one 60-watt carbon. 
One 40-watt “ Mazda" is about equal to one 100-watt 
carbon. The 25-watt ‘“ Mazda ” costs 65 cents, the 40-watt 
“ Mazda " 70 cents, the 60-watt carbon 20 cents and the 
100-watt carbon 30 cents. 
* There is given below the number of hours necessary to 
burn a “ Mazda " lamp to save in current enough to equal 
the difference in price between it and an equivalent carbon 
at varjous current costs. 


6c per kw. hour. Hrs. Hrs. 
25 w. “ Mazda" ...... 320 40 w.“ Mazda" .... .. 110 
60 w. Carbon .......... 100 w. Carbon .... ...... 

8c per kw. hour. 
95 w. “ Mazda” .. .... 160 40 w. * Mazda? ........ 85 
60 w. Carbon .......... 100 w. Carbon .... ...... 

10c per kw. hour. 
95 w. “ Mazda" .... .. 130 40 w. * Mazda" ........ 65 
60 w. Carbon .......... 100 w. Carbon .... ...... 

12c per kw. hour. 
25 w. “ Mazda" .. .... 110 40 w. * Mazda" ........ 55 
60 w. Carbon .......... 100 w. Carbon .. ........ 

15c per kw. hour. 
25 w. “ Mazda .. .... 90 40 w. “ Mazda" ........ 45 
60 w. Carbon .......... 100 w. Carbon ...... .... 


The above take in the usual ranges of prices of current 
and sizes of lamps in residence. 

It might be well to add that pendant or wall switches 
should be used where tungsten filament lamps are installed 
and that they should not be taken out of the socket and 
dumped into a dishpan to be washed. Lamps should be 
cleaned with a moist cloth while burning. This precaution, 
if observed, will do away with considerable breakage and 
resulting dissatisfaction. 

The advantages of tungsten filament lamps for residence 
lighting are obvious. Interior finish is almost uniformly 
dark in colour in the more used portions of the modern 
home and plenty of light is absolute necessary as side wall 
reflection 18 almost totally lacking. The ' Mazda" lam 
affords the most economical means of gaining this desired 
end.—Journal of Electricity Power and Gas. 


Mr. J. A. Wishart, mains superintendent of the Mother- 
well electricity undertaking, has been appointed electrical 
engineer in place of Mr. Williams (resigned) at a com- 
mencing salary of £250 per annum. 
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THE PHENOMENON OF ELECTRICAL 
RESONANCE. 


By D. Jenkins. 


An investigation into the causes and effects of electrical 
resonance may be very much facilitated by considering and 
applying a simple mechanical analogy. It is very difficult 
to get a concrete idea as to what really happens when re- 
sonance occurs, as the subject is so essentially abstract. 
To students especially the difficulty is very apparent, and 
it is for them that I mainly intend these few remarks. 


With one exception (the use of A I have used only ele- 


mentary mathematics. 

As a beginning, let us take the familiar case of the simple 
pendulum. Let us assume it to be swinging. Suppose 
now that, at the end of each swing, one gives it a slight 
push so as to assist it in its backward movement. Under 
these conditions the amplitude of the swing will continually 
increase (though the time for one swing will be constant), 
and on giving the pendulum further mechanical assistance 
it might swing right round the arc of a circle. We have 
produced this state of affairs merely by the application 
of an external, additive mechanical force at regular in- 
tervals, and with a frequency equal to the natural fre- 
quency of swing of the pendulum. In fact, we have pro- 
duced mechanical resonance. The periodic time for such 
a simple pendulum is given by the expression 


rae I 


when! = length of pendulum, and 

g — acceleration due to gravity. 
Now it has been demonstrated conclusively that all 
mechanical systems have a natural tendency to oscillate, 
and that, in general, the time of oscillation of any such 
system may be expressed by 


Fa AJ I seas .. (1) 


and this expression is the fundamental basis of the following 
treatment. 

In an exactly similar manner, natural oscillations are 
created in all alternating current networks, and the circum- 
stances here are strictly analogous to those of the mechanical 
case. By making use of this analogy one can get a tolerable 
conception of what these electrical oscillations are and one 
can also convert expression (l) se as to be applicable to 
an electrical svstem. For instance, we may take it 
that the electrical expression ''current" is strictly 
analogous to the mechanical expression “ velocity." 
Acceleration, therefore (which 18 the rate of change of 
velocity), must correspond electrically to the ‘rate of 
change of current," i.e., 


lerati ds to Oat 
acceleration corresponds to yy => 
(since E = d L being the inductance of the system, 


and E the voltage. Similarly, displacement, which 1s the 

product of velocity and time, must correspond electrically to 
current x time = quantity of electricity = EK, 

K being the capacity of the electrical svstem. Substituting, 

therefore, these electrical terms for their analogous mechan- 

ica] terms in (1), we get, as an expression for the natural 

periodic time of oscillation of an electrical system 


EK uT 
T 22 See ves 
T E 2r4/ KL. 
Or the natural frequency of an electrical circuit 
2 
= No = 9 Pa / KL € € 9€ € 9 9» 9$ * 9 ef 9 *09 9* 9 9*9 * 6 06 ( ) 


If, now, we impress upon this circuit (corresponding 
exactly to the mechanical assistance given to the pendulum) 
a series of electrical impulses at a frequency equal to its 
natural frequency by Connecting it to an A.C. supply of 
frequency mo, we have an exact electrical analogy to our 
mechanical resonance, and we get the phenomena generally 
known as “ Electrical Resonance.” As already pointed out, 
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the essential condition for such a state of affairs is that 
the frequency 
1 l 
=n E 79973; le. wL = -K 

(w = 2 m n), i.e., the inductive reactance must be equal 
to the capacity reactance. - 

Case 1.—Consider now an electrical circuit in which we 
have a capacity K, an inductance L, and a resistance R 
in series. (See Fig. 1.) Let the supply voltage be E and 


K 


C 
Fic. 1. 


its frequency n. Under these conditions, the current 
flowing in the circuit will be 


E 


C = ——— 
VE (ate) 


: ] 
Suppose now that resonance occurs, i.e., let oL=- 
u) 


The current then will clearly be a maximum and will have 


1 


the value —, and it is obvious then, that since wL or "A 
u) 


R’ 
may separately be very large, the pressure across eitheT 
the capacity or the inductance mav become abnormal. 
That is, a dangerous rise of pressure is possible on some 
portions of the circuit. An example will illustrate this 
more forcibly. Taking E = 110V, R = 5o, L = -04 henry, 
and L = 100 microfarads, and n = 50, the 

inductive reactance = 2r x 50 x-04 = 12:560 
1 x 108 


capacity reactance = = =on x 50x100” 31-8w 
The total impedance therefore 
= 4/9? + (31-8-12-56)? = 19-740 
110 
974 = 5-58 
Thus the drops across the resistance, inductance, and 
capacity in this case are 27-9, 70, and 177 volts respectively. 


.°. Current = 


But suppose now we have resonance and that oL =- 
u) 


= 31-8. The current will now be - = 22 and the 


pressure drops across the resistance, inductance and 
capacity will be 22x5 = 110V 
22 x 31-8 = 700V 
and 22 x 31-8 = 700V 
respectively. Thus in this case the voltage across certain 
points in the circuit rises to nearly 700% of the supply 
voltage. For this reason, the phenomena under these con- 
ditions is known as '' Voltage Resonance," and its effect 
is to create a dangerous rise of pressure. 

CasE 2.—Let us consider now again the effect of re- 
sonance upon a circuit in which we have a resistance R, 
an inductance L, and a capacity K, in parallel on a circuit 
of voltage E, frequency n. (See Fig. 2.) Under normal 


Fic. 2. 


conditions the magnitudes and phases of the currents taken 
by these three branches will respectively he 


A, numerically equal to E and in phase with the 


R 


voltage ; 
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As numerically equal to Zand lagging 90° behind the 


voltage in phase ; 
and As numerically equal to wKE and leading the voltage 
by 90? in phase. 
The current A, will be numerically equal to the vectorial 
resultant of the above three components. 
But assume now that we have resonance, i.e., let oL = 


"a Dividing E by both sides of this equation we get 


E 
aL = EoK. 


But — is the current taken by the inductive portion 
of the circuit and lags 90° behind E, whilst EwK is the 
charging current taken by the capacity and leads E by 
90°. These two currents therefore differ in phase by 180°, 
and since they are numerically equal, their resultant is 
zero. Thus the total current taken by the line under these 


conditions = Ag = A, =—-and will be a minimum. (C/ 


Case 1, where C under similar conditions was a maximum.) 
It is important, however, to note that altbough 4o might 
be comparatively small, the charging current (As) and the 
current in the inductive portion (42) might become abnor- 
mally high. (This may easily be seen by working out an 
example as given in Case 1.) For this reason, the phe- 
nomena under these conditions is known as '' Current 
Resonance," and the condition required for the existence 
of such a state of affairs is that the condenser charying 
current shall be exactly equal to that component of the 
current in the inductive branch of the circuit which is 
90° behind the voltage in phase. Thus in a case where we 
have an impedance of resistance * and inductance L in 
parallel with a resistance R, and capacity K, the condition 
for current resonance is that 


eKE = —Á— x Sin $, where $ = angle of lag in the 


r? + wL? inductive portion, 
1.6., 9K E TED x v3 
"oK = TD 
The natural frequency of such a system would thus be 
"xL dx 


and for current resonance the frequency of supply would 
have to be equal to this. 

It is interesting to note that in both the above cases the 
resultant power fsctor in the circuit is unity when resonance 
occurs. 


ELECTRIC SHAFT SIGNALLING. 


At the monthly meeting of the Manchester Geological 
and Mining Society, under the chairmanship of Mr. Tonge, 
of the Hulton Collieries, a paper was read by Mr. J. C. 
Eadie on the subject of “ Luminous electric mine shaft 
signalling.” A working model of the apparatus was ex- 
hibited in illustration of the scheme. Mr. Eadie said it 
was an apparatus designed to provide safe and rapid 
communication from the mine to the engine room by 
means of bell signals, luminous and visible, to the engine- 
man. The visual indication of the order did not appear 
in the engine room till both the onsetter and the banksman 
were ready to execute it. It was a system which had 
already been in use in one of the Durham mines for nearly 
two years. In the course of a discussion which followed 
Mr. Tonge said they were only at the beginning of things 
in regard to shaft signalling. He thought this arrangement 
of sound and sight was in the right direction, and he 
believed there would be a considerable extension of the 
principle. 
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Correspondence. 


All communications intended for the Editor should be addressed 
« THE EDITOR, 149, Fleet Street, London, E.C.” Anonymous 
communications will not be noticed. Letters should reach the 
Editor not later than Tuesday afternoon to be included in 
that week's issue of the Journal. 

The Editor is not responsible for, nor does he necessarily endorse 
opinions advanced by correspondents. 


THE TELEPHONE TRANSFER. 


To the Editor of the ELECTRICAL ENGINEER. 

Sir,—The views of Mr. Hirst on this subject, so fully 
expounded at the meeting of a manufacturing company and 
so widely circulated in the Press, deserve some comment. It 
may be perhaps considered cynical to suggest that those 
views are somewhat coloured by a lively sense of orders to 
come ; but I am impelled to that suggestion, both because 
Mr. Hirst's published opinions are in direct opposition to 
those of almost every member of the electrical industry 
having knowledge of the subject and of most of the tech- 
nical, financial and lay press, and because the Post Office 
looks like being the ouly future customer in this country for 
the company for which Mr. Hirst was speaking. 

As a business man Mr. Hirst should find some difficulty 
in advocating so ardently the transfer of a business which 
under commercial management is operated at 58% of the 
gross receipts, to a department which operates the same 
business at over 74% of the gross receipts. The difference 
represents over 3% on the capital employed, which much 
more than offsets the lower rate of interest at which Govern- 
ment can raise capital as compared with a company or a 
Telephone Authority. 

The telephone service is at present very little developed 
in this country, a state of affairs which 7s—Mr. Hirst to the 
contrary notwithstanding—very largely the fault of the 
Post Office, as the Post Office telephone policy has been 
obstructive from the very beginning. 

To accelerate the development of the telephone, which 
has been artificially restricted for years past, requires large 
expenditure of capital. Mr. Faithfull Begg, in a recent paper - 
before the London Chamber of Commerce, put the capital 
required for the next 10 years to develop the telephone 
adequately in the United Kingdom at £116,000,000. Is it 
likely that the Post Office, which earns a bare 3% on its 
telephone business, will be able to induce the Treasury or 
Parliament to invest any such sum in a Government 
telephone monopoly ? It may be argued that when the 
National Company's business is taken over the telephone 
profits of the Post Office will be greatly increased. So they 
will—for a year or two. But in time the same causes, 
relentless as the tides, which have turned the telegraphs into: 
a losing business, will wipe out the telephone profits ; it is 
only a matter of time, if the telephone becomes a Govern- 
ment monoploy, when the Postmaster-General of the day 
will tell a thin and bored House that the telephones, like 
the telegraphs, are “ past praying for." 

As to pushing the telephone business, if that is not done 
by a trained business department much confusion would 
result. One powerful argument for a Telephone Authority 
is that under such management the very important question 
of business relations with the public would be adequately 
dealt with. I am, etc., 

HERBERT Lawes WEBB. 
35, Old Queen-street, Westminster. 


FOOLS AND FUSES. 


To the Editor of the ELECTRICAL ENGINEER. 

Dear Sir,—Re article “ Fools and Fuses ” in your issue 
of April 28. It seems to me that the electrician makes too 
much fuss about his fuses. At a dinner party in old days 
under gas conditions, when the lights went out and the host 
knew that a drop of water in the meter would put things 
right, he did not wait for the gas man. E 

Why on earth cannot a supply of fuses be supplied in a 
box, with instructions? It does not require a trained 
electrician to fix a fuse, and with the correct fuse available 
no one would want to use a bunch of keys. 


B; F., A.M.I.Mech.B. 


Arucan Kadu, India. 
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LONDON, June 23rd, 1911. 


THE UNCOVERED FIELD. 


Perhaps the most striking feature of the London County 
Council's annual retuzn relating to electricity supply in 
and around London is the final table giving statistics 
regarding the progress made during the seven years 
ending 1909-10 by municipal and company undertakings 
in the County of London. The development of the industry 
indicated. by these figures is very remarkable, but more 
remarkable is the ratio of development between municipal 
supply and company supply. More noteworthy still is the 
extent of the field which still remains uncovered by either. 
During the year embraced by the report, sixteen Metro- 
politan Borough Councils supplied an area of fiftv-five-and- 
a-half square miles with a population of 2,550,228 and 
324,492 houses ; and thirteen companies supplied an area 
of sixtv-four-and-a-half miles with a population of 2,225,540 
and 316,08] houses. In 1903-4 the net expenditure 
charged to capital amounted in the case of the borough 
councils to £3,067,603, and they sold 27.963,137 units for 
£382,550. In the case of the companies the net expenditure 
was £12,165,769, and they sold 85,941,921 units for 
£1,475,514. By last year the net capital expenditure of 
the councils had been more than doubled, standing at 
£6,235,618, while the net expenditure of the companies 
had only risen by £1,899,356 to £14,065,125. The munber 
of units sold by the councils was 75.115,968, with a revenue 
of £691,093, an increase of £308,543, while the units sold 
by the companies totalled 137,211,288 and the revenue 
£1,638,641, an increase of only £163,127. During the same 
period interest and dividend charges rose in the case of 
the councils from £93,019 to £198,297, and in the case i 
the companies from. £646,834 in 1903-f to £748,242 
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1905-6, with a drop to £698,322 in 1907-8, the figures for 
last year being £705,915, or £42,327 less than in 1905-6. 
These results, it must be admitted, are very remarkable 
from more than one point of view. 


The figures dealt with so far are those relating only to 
municipal and company undertakings within the area of 
London proper. When we come to look at the returns for 
the extra-London districts, where twenty-six local authori- 
ties and nineteen companies are operating, the lesson of 
these statistics becomes still more marked. The local 
authorities in this case serve an area of one hundred and 
sixty-one square miles, with a population of 1,381,362 and 
253,185 houses, while the companies serve three hundred 
and thirty-eight square miles, containing a population of 
only 690,650 in 131,906 houses. Adding to these totals 
the areas in London proper, we get a population of 6,847,780. 
These extra-London Councils supplied last year a total of 
57,854,073 units, while the extra-London companies sup- 
lied 21,536,694 units, an aggregate (after certain bulk 
purchasers have been deducted) of 76,485,191. The 
London undertakings proper, as we have seen, sold last 
vear an aggregate of 212,327,256 units, and adding these 
figures to those of the outer-London undertakings we get 
a grand total of 288,812,447 units distributed among a 
population of 6,847,780. If all these were actual consumers 
the figures would give a consumption of a fraction over 
fifty-two units per head per annum distributed in the ratio 
of 2814 units per house per annum. 


But as a matter of fact the total number of actual 
consumers out of the population in the area served by 
the Metropolitan Borough Council is only 33,920, while 
the number of consumers returned by the companies is 
64,512. In the outer-London districts the number of 
consumers served bv municipal corporations is 40,456, and 
by companies 15,524. We thus get a grand total of 154,112 
consumers, leaving a balance of 6,693,668 possible con- 
sumers untouched. This uncovered field embraces a 
population in the area served by the borough councils of 
2,516,300, and in that served bv the London companies 
a population of 2,161,028. In the outer-London area the 
municipalities still have some 1,340,906 persons to convert, 
while the companies have 675,126. It is painfully obvious 
that there is plenty of room here for missionary effort, 
for thecombined energies of municipalities and companies 
have done little more than touch the fringe of the potential 
area of supply. The population totals here given embrace, 
of course, men, women and children but even when divided 
bv the census factor, they leave to the tender mercies of oil 
and gas an astonishingly large number of householders who 
need to be brought into the fold. The moral of all these 
figures is more publicitv, more campaigning on a scale 
larger and bolder than anv that has yet been entered upon, 


We may appropriately turn for a moment to the financial 
side of these accounts. Here we find that in the case of 
the Metropolitan borough councils the net expenditure 
charged to capital account to the end of March last year 
was £6,935,618, while in the case of the London companies 
it was £14,065,125, a total of £20,300,743. The revenue 
of the boroughs was £724,205 and of the companies 
£1,658,319, giving in the first case an average of 2:3ld. 
per unit sold, and in the second, an average of 2:90d. 
the total cost per unit sold being 0°99d. and 1:14d. re- 
spectively. Of this total, works costs come out at an average 
of 0:72d. The total works cost per unit sold, varied in the 
case of the borough councils last year, from a minimum 
of 0'44d. in the case of Hackney, to Ll:40d. at Stoke New- 
ington. Management expenses were lowest in the case of 
Hammersmith with O'11d. per unit, and highest at Stoke 
Newington with O'71d., and the total working expenditure 
per unit sold was lowest in Poplar—0'68d. It is fairly 
clear, therefore, that on the production side we are 
getting down, with one or two exceptions which local 
circumstances will doubtless explain, to a minimum. . The 
immediate need of the moment and of the future is a 
vigorous effort to extend the field of supply within the 
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definite limits of the areas served. In the outer-London 
districts this is not always a very easy matter, but inside 
the London County Council boundaries a good deal more 
might be done than has yet been attempted. In this 
direction the Electric Supply Publicity Committee 1s doing 
excellent service, but we should like to see the Committee’s 
efforts increased tenfold, and with more vigorous co- 
operation on the part.of those who would derive most 
benefit from such a campaign this no doubt could easily 
be accomplished. 


THE LIGHTING OF HOLBORN. 


The now almost historic question of the lighting of 
Holborn has been carried forward another stage towards 
a settlement. At last week's meeting of the Borough 
Council, the Mayor, Mr. H. Porter, J.P., presiding, the 
Special Committee of the whole Council recommended 
that the tender of the Gas Light & Coke Company and 
the Metropolitan Electric Supply Company, Ltd., dated 
April 11, for lighting the streets of the borough for ten 
years for the sum of £7,645 per annum, be accepted, and 
the Mayor moved the adoption of the report. Alderman 
Greene thought this was an unnecessary piece of extra- 
vagance, and said he was surprised that when a large 
economy might be exercised, advantage was not taken of 
the opportunity. Last year the Works Committee advised 
the Council to accept the tender of the Gas Light & Coke 
Company, which would have given them double the 
amount of light, and, at the same time, effect a saving of 
£500 on the previous contract. The Council did not consider 
it fair that only one company should be asked to tender, 
and invited the electrie supply companies to compete. 
The candle-power to be given was 405,000, but they 
were informed by thelr officials that the tender of the 
electric company was not one they could accept. He 
could not understand why the borough should have wasted 
six months in getting something that was not required. 
It was inexplicable and he never had any explanation why 
the figures were given to the Council. Now it was recom- 
mended that there should be 424,000 candle-power, the 
price £7,600 per annum, and the tender to be accepted for 
ten years. He had never heard of any recommendation 
more grossly extravagant. 

Alderman Max Clarke said the Works Committee asked 
for a tender for 404,000 candle-power, but they never 
asked for any more. A tender was sent in for 424,000 
candle-power. It was thought by the Works Committee 
that the Council could either accept or reject the tender, 
but they were not at liberty to make modifications. 

Councillor Jewell said that if they had accepted the 
first estimate submitted by the electric light company, 
which was considerably less than “that submitted by the 
gas company, they would have done very much better. 

Alderman Nolan Glave said the lighting of Holborn 
came from the public houses, the theatres and the trades- 
men's shops, and when these were closed it was very badly 
lighted. In Kingsway they had installed 900 candle-power, 
but Westminster had installed lamps of 18,000 candle- 
power, and consequently they, too, would have to instai 
lamps of 18,000 candle-power. Their object should be 
to improve the condition of their streets and he did not 
think they should quibble over the increased cost. The 
tendency everywhere was to have more light, and thev 
must pay for it. They wanted a better light, and for 
this extra £500 they would get three times the candle- 
power they had had. 

Alderman R. W. Dibdin said the committee had brought 
up a practical scheme and it would be futile to refer the 
matter back. 

Councillor Wrentmore urged that the report should 
be referred back and said that a number of lamps would 
have to be scrapped which would be a wanton waste of 
money. 

Councillor Jupp moved that the matter be referred to 
the Works Committee, and Alderman Greene seconded, 
and the recommendation, together with the report of the 
Finance Committee, was then referred to the Works 
Committee by a majority of 22 out of 25. 
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Electricity in Factories and Workshops. 


The annual report of the Chief Inspector of Factories 
and Workshops for the past year includes an important 
report by Mr. G. Scott Ram, H.M. Electrical Inspector of 
Factories, from which extracts are given herewith. The 
Deputy Inspector, in a prefatory note observes that owing 
to the technical nature of the requirements it was found 
that occupiers were inclined to await instructions from 
the Inspector before taking steps to comply with the 
regulations, and in this respect the explanatory memoran- 
dum prepared by Mr. Ram has proved of great service 
and has fully justified the time and labour spent upon it. 
Defects are not confined to old installations or plant; 
systems erected since the regulations came into force have 
been met with which fail to comply in many important 
matters, and show that the responsible engineer has paid 
little or no attention to the requirements. Mr. Ram also 
points out that the cutting of prices and a false economy 
are often a source of dangerous and unsatisfactory work. 
The usual figures of accidents that occurred at generating 
stations and in factories other than generating stations, 
are given. The former show a decrease as compared with 
1909 and the latter a slight increase, but not by any means 
in the same proportion as the use of electrical energy has 
increased. Particulars of the more serious accidents are 
also given, and the precautions necessary to prevent them 
indicated. One of the most important of the regulations 
prohibits the employment of persons without the necessary 
technical knowledge on dangerous work ; prosecutions for 
two contraventions of this rule, causing fatal accidents, 
were successfullv instituted during the year. 

Mr. G. Scott Ram reports that with regard to the obser- 
vance of the regulations generally, while many occupiers 
have taken trouble to ascertain if their installations are 
in conformity with the requirements, and have taken steps 
to put them in order where necessary, a large number have 
done nothing pending instructions from the Inspectors. 
Although it is the duty of the occupier to provide com- 
pliance without waiting for instructions, there are several 
circumstances which operate to cause delay. First and 
foremost is the fact that a vast number of occupiers, 
although making use of electrical energy in their works, 
understand little or nothing about it, and are quite incap- 
able of determining whether the regulations are complied 
with or not. In large works where an electrical engineer is 
employed the occupier may take his advice and do what 
appears necessary, but more often he hesitates to do 
anything until an Inspector points out the necessity. 
Moreover, the requirements were purposcly drawn so as 
to give the utmost latitude in the design of apparatus and 
methods of protection. so as not to check or retard progress, 
provided that the object—safety to the user and other 
persons emploved—is attained. Untechnical occupiers are 
naturally unable to decide whether there is safety or not, 
and even amongst electrical engineers many points of 
danger are apt to escape their notice until pointed out. 
Reports from some of the Inspectors show, however, that 
a good deal of work has been done in getting some of the 
more obvious defects remedied, such as bare conductors, 
fuses, switches, etc., protected, defective switches, etc., 
repaired. 

Several Inspectors point out that in many districts the 
Corporations supplying electrical energy have their own 
rules as regards the consumer's installation and which in 
some cases are more strict than the regulations, and that 
consequently the latter are well carried out, also that in 
some cases the electrical supply authorities have altered 
their own previous regulations to coincide with those 
under the Factory Acts. It is certainly to the advantage 
of the occupier when the supply undertakers look carefully 
after his installation. "This supervision is not, however, 
universal; there are others, some being local authorities, 
who do not trouble about their consumers' installations in 
any way beyond making an insulation test before starting 
to give a supply. Further than this, some even hand over 
to the occupier the care of their service fuses. In the case 
of a power supply to a factory, should the supply authorit y's 
main service fuses blow, there may be a delay in getting 
them renewed, all work in the factory being brought to a 


standstill in the meantime, and this may, of course, prove 
very expensive to the occupier, and hence an arrangement 
^ made with the supply authority not to seal up the main 
uses. 

Ordinarily service fuses are sealed up by the supply 
authorities, and are exempt from the regulations. If, 
however, the occupier has access thereto, necessitating the 
exposure of live metal, the exemption does not apply, and 
the regulations must be complied with. The fuse gear 
usually provided by supply authorities is not safe for the 
occupier to handle. There would be no objection, however, 
to the occupier being allowed to renew the service fuses if 
suitable provision were made to enable him to do so with 
safety, and in this connection it should be borne in mind 
that a short-circuit on the supply mains is liable to be 
much more serious in its consequences than one on any 
part of the installation which would be protected at least 
by the service fuses. If the occupier is allowed by the supply 
authority to have access to the service fuses, he is respon- 
sible for the observance of the Regulations in regard 
thereto. As, however, the service fuses are necessarily 
provided and installed by the supply authorities, the latter 
must see that the regulations are complied with in all 
cases where they allow the occupier access, particularly 
that he shall be enabled to renew the fuses without danger 
(Regulation 5) ; renewal being the only object in view in 
not placing the fuses under seal. In the case of large in- 
stallations where the occupier employs a competent elec- 
trician, there is less objection to this practice, and a good 
type of switch-fuse properly oed. may be sufficient. 

on-compliance with the regulations is not bv any 
means limited to old installations. Mr. Ram has come across 
some important plants, put up since the regulations came 
into force and by well-known firms of electrical contractors, 
where the regulations have evidently not been taken into 
consideration. Two of these were 440 volt three-phase 
installations of considerable size. In both cases such 
definite requirements as space at the back of the main 
switchboards had been overlooked, 18 in. instead of the 
required 3 ft. passage being provided. In one case my 
visit was the outcome of an accident which occurred behind 
the switchboard, and which was probably due to the 
restricted space. In another case the work had been put 
in under the supervision of a consulting engineer. Un- 
fortunately for the occupier in such cases, it is he who is 
responsible under the Factory Acts, and not the defaulting 
contractor or engineer. 

The regulations were framed to meet certain dangers, 
and consequently observance is required not just for sake 
of enforcing obedience to the specified requirements, but 
in order to provide for the safety of the persons employed, 
and it is sometimes, necessary to remind people that com- - 
plance or non-compliance means essentially the same as 
the terms safety or danger. Non-compliance in certain 
particulars is often brought about bv the use of unsuitable 
and dangerous apparatus supplied by electrical manu- 
facturing firms. There are still many faulty designs of 
switches, fuses, connectors, hand lamps, etc., which con- 
tinue to be re-produced. Several firms are, however, 
taking up the manufacture of articles specially designed 
to meet the requirements as to safety. Such changes in 
design naturally take time to bring about, but the demand 
which has already arisen should be sufficient inducement 
to manufacturers generally to consider carefully the design 
of apparatus and accessories. * * ‘ 

Considerable attention has also been given by manu- 
facturers to the production of safe fuse-holders. One of the 
requirements is that fuses, unless protected bv a switch 
cutting off all pressure, must be designed so that they may 
be handled with safety for the purpose of renewing a fuse, 
and this is a point which has been overlooked in many of 
the patterns commonly met with. For use in positions 
where the person handling them is not insulated from earth 
as when placed above any non-insulating floor or in close 
proximity to metal pipes, or if enclosed in metal cabinets 
or boxes with which the user may be in contact, the fuse- 
holders" must be so designed that they can be handled 
without danger of touching any live metal, whether of the 
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fuse or the holder or of the fixed contacts, bus-bars, ete., 
in the cabinet. If for use on circuits not broken elsewhere, 
there must also be no danger from the fuse blowing, should 
it happen to do so on being replaced, as is not infrequently 
the case where it has previously blown on account of some 
fault in the circuit. That is to say, it must be safe to use 
as a switch-fuse. Mr. Ram has noticed in his visits a 
tendency to the use of fuses or switch-fuses for very large 
currents under conditions where circuit-breakers would 
undoubtedly be safer and more suitable. This is probably 
due to the latter being somewhat more expensive. A tvpe 
of fuse which has recently come into considerable favour 
has a porcelain cartridge fitting into contacts enclosed in 
a porcelain base. It is arranged so that it can be handled 
for renewal without danger of touching live metal, but it 
is not intended for use as a switch-fuse. It has an indicator 
for showing when a fuse has blown. One of the chief 
features is that the proper size of fuse for the circuit having 
been determined upon, the base 1s set to take that size of 
cartridge and no other. It is impossible for an unauthorised 
person ‘to over-fuse the circuit by inserting a fuse of larger 
capacity. The cartridges contain the smallest possible 
amount of metal in the fuse, with the result that they 
break circuit without report or explosion under very severe 
conditions. 

Attention has also been given to the construction. and 
protection of automatic circuit-breakers. The design. of 
oil switches and circuit-breakers has also received con- 
sideration from several makers, with a view to preventing 
the possibility of explosion. 

“ Unsatisfactory and dangerous work," he adds, “is 
often due to the cutting of prices and acceptance of the 
lowest tender. I recently saw a new installation which, 
although supplied by a well-known firm, showed the 
extent to which the striving after cheapness can be carried. 
The supply was from public mains, and the switchboard 
had to provide for a number of circuits for motors and 
lighting. The switches were arranged, in order to save a 
little in copper connections at the back of the board, so 
that when in the ‘off ° position the projecting blades were 
live. They were so close together that it was impossible to 
operate any switch without touching the live blades of the 
adjacent ones. Although the board had only been in use 
for a few days at the time of my visit, several of the switches 
had broken on account of their weak construction. On 
pulling a fuse-holder out of the fixed contacts, the latter 
proved so flimsy that they took a permanent set out from 
the slate, The slate itself was of a conducting nature, and 
a shock could be felt off any of the conductors when the 
main switches were * off? " 

With regard to public supply stations, in many cases the 
question of compliance with the regulations has been 
carefully gone into, but in others a waiting policy has been 
adopted. In several instances new main switchboards have 
been put in, and in others steps are being taken to that 
end. In these cases the discarded switchboards have been 
anything but satisfactory to the station engineers, who 
have been very glad of the assistance afforded them by the 
regulations in obtaining the necessary grants for carrving 
out the alterations. 

One of the most important of the regulations (No. 28) 
provides against the employment of (technically) ignorant 
persons where there is danger. Arising out of fatal accidents, 
two prosecutions under s. 136 were undertaken against 
electric power companies for breaches of this and other 
regulations. [n one case the company pleaded guilty and 
was fined £20. In the other, which was defended, a fine of 
£10 was imposed. 

ACCIDENTS AT ELECTRICAL GENERATING NTATIONS AND 
SUB-STATIONS, 

The mechanical accidents are somewhat fewer than in 
the previous year, the reduction being chiefly under the 
heading of ` falls.” The electrical accidents are also fewer, 
the “umber of fatalities, four, being, however, the same, 
The actual figure, 45, for the public supply stations, is 
remarkably small, and compares with 58 and 76 in the two 
previous years. When it is considered that the output of 
the electricity supply undertakings increases enormously 
every year, and that in the earlier tables returns from 
tramw av undertakings (other than those having combined 
stations for general supply and traction) were not included, 


it is evident that the relative proportion of accidents to 
the total output of electrical energy from the stations has 
fallen greatly, indicating a higher standard of safety as 
regards the plant and apparatus, and greater care on the 
part of those responsible for its operation. 


ACCIDENTS IN FACTORIES OTHER THAN ELECTRICAL 
STATIONS. 

The total number of these accidents (276) is slightly 
greater than last year. The increase of 18 accidents, or 
7%, is, however, much less than would be the case if, as 
might be expected, the rate of increase in accidents should 
coincide with the rate of increase in the use of electrical 
energy. The number of fatalities is five as against eight 
for last year. The accidents from the arcing of switches, 
including motor-starting switches, are mostly due to 
defective design or to the switches not being maintained 
in good order. A number are due to motor-starting switches 
having a no-volt release not being maintained in proper 
order, and failing to return to tlie starting position. On the 
next occasion. when the motor switch is put on there is 
consequently a flash, and the man gets his hand burned. 
The accidents from the arcing of fuses are in nearly all cases 
due to absence of protection of the fuses, and are conse- 
quently due to a breach of the regulations. Similarly with 
automatic cut-outs, which are often placed at the height 
of a man's face and sometimes in a confined space such as 
in the driving cabin of a crane where there is great risk of 
the man being injured by the flash. 

Accidents when replacing fuses are often due to the use 
of badly designed fuse-holders. Fuse-holders are, however, 
not alwavs used. the fuse wires being directly attached to 
the fixed terminals. This method is allowed by the regula- 
tions provided that the fuses are so protected by a switch 
that there is no danger, the fuse terminals being made 
dead bv first pulling out the switch. In the fatal case the 
fuse wire was attached to a removable insulating bridge 
piece made of fibre, and there was a clear length of 5 in. 
between the metal contact pieces at each end, so that with 
care it would be possible to put it in or out of the fixed 
contacts without touching live metal. The fuse was one of 
three on a three-phase system in the driving cabin of a 
furnace charger in a steel works, and the three fuses were 
protected on the live side by a switch. The pressure of 
the system was 440 volts, or 250 volts to earth. The victim 
of the accident was an apprentice ^ electrician," 20 years 
of age, who might be expected to be conversant with the 
dangers. He omitted to pull off the switch, which was 
placed just above the fuses and took hold of the fuse 
carrier too low down, grasping with his thumb and finger 
the live contact piece, while his other hand was on the 
metal framework of the cabin. Although he was able to 
shout for help, he could not move or let go, and was killed. 
This accident once again demonstrates the danger of shock 
from alternating current of Jow pressure. It also emphasises 
the necessity of the use of fuse holders of a pattern which 
can be grasped without any risk of touching live metal 
where there is danger of shock to earth. This is com- 
pulsory under the regulations except In cases such as this, 
where the fuse is protected by a switch. Unfortunately, 
people will either forget or neglect to use the switch, show- 
ing that the only sure means of safety with fuses of this 
class, not in themselves * fool-proof," is to eliminate the 
human element by interlocking the cover of the fuse box 
with the switch in such a way “that it ean only be opened 
when the switch is in the * off " position. 

Of the accidents from unprotected conductors, some 
were due to the uxe of bare conductors which could not be 
regarded as protected by position (i.e. placed out of reach), 
seven of them being in or about the cages of travelling 
cranes. Others were due to the absence ‘of protection of 
insulated wires in positions where they were hable to 
damage. The fatal case oceurred to the ‘driver of a crane 
ina foundry in leaving the driving cabin in a hurry owing 
to the explosion of a casting. He clutched the live wires 
making a short-circuit and. received a shock and severe 
burns Tom the combined effects of which he died a few 
davs later. Two other accidents in driving cabins of 
cranes, in one case resulting in severe burns, were due to 
the drivers attempting to connect up temporary lamps to 
the live conductors. Fifty accidents were due to persons 
working on live switchboards and_ other conductors 
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Electrical Progress at Home and Abroad. 


LANCASHIRE NOTES. 


Manchester Corporation Electricity Department— 
Progress of the Past Year. 


Despite the economies of the metal filament lamp, the 
electricity department of the Manchester Corporation. is 
able this year to show a net surplus considerably more 
than double that of last year. Sales of current for lighting 
and power realised £277,052, as compared with £247,420 ; 
for traction £118,223 compared with £119,348, and for 
public lighting £870 as against £934. Adding other sources 
of income the total for the year comes out at £403,326 as 
compared with £374.479. Working expenditure wes 
£189,026 as against £181,308, leaving a years profit of 
£214,300 as compared with £193,081. Deducting £69,142 
for interest, £89,543 for sinking fund, £6,370 for instalment 
of loan repaid to Public Works Commissioners, and £21.672 
transferred to renewals suspense account, a total of 
£186,727 as compared with £181,081 last year, the net 
surplus comes out at £27,513 as against £12,000. Of this 
surplus £15,000 has been allocated in aid of rates, and the 
balance of £12,573 has been carried to the special renewals 
account. 


The growth of business since 1894 has been almost 
phenomenal. Durmg the first completed. twelve months 
ending March 31, 1895. the number of units sold to private 
consumers was 1,168,382. By 1904 this total had grown to 
11,799,214 units. In. 1907 it was 22,086,508 5 in. 1908 the 
figures were 33,826,430, in 1909 the total was 37,150,022 
and last year it was 42,886,223. From that large total 
private consumption jumped by nearly 14,000,000 units to 
04,718,320. Adding to this total 167,001 units for public 
lighting and 28,423,527 for traction, we get a total for the 
year of 83,308,848 units sold, as compared with an aggre- 
gate of 10,502,299 ten years—a truly remarkable record of 
progress. 

Since the department was established in 1893—current 
having first been supplied on July 31 in that vear—the 
total outlay on capital account has been £2,733,207 and 
the mortgage debt stands at £1,949,583. For the first 
eight months of the undertaking the revenue was £10,199 
and for the next completed vear ending March 31, 1895, it 
was £28,640, representing 18:95", on capital outlav to 
that date. Ten years later the income had reached 
£267,788 or 14-01%) on capital, and this vear the total is 
£103.327. representing 14-91 °,. The gross profit. during 
the seventeen vear and eight months of the undertaking 
is £1,855,728, of which an aggregate of €254.569 has heen 
placed to renewals suspense account, £712.16] to sinking 
fund and £670.650 has been absorbed in interest payments. 
The total amount allocated in relief of rates has been 
£101,964, and £99,944 has been placed to reserve fund. 

Meanwhile since 1895 there has been a continuous 
cheapening of the price of current to consumers, not- 
withstanding the large sums paid to renewals account. 
sinking fund and reserve fund. Thus in the vear named 
the average price obtained per unit was 578d. Five years 
later the average was 3-25d. per unit, and five vears later 
again if was 2-14d. per unit. To- day the average stands 
at 1-14d. per unit. The total maximum supply demanded 
is now 37.520 kw., made up of 28,210 kw. for lighting and 
power and 9,310 kw. for traction. 

The efficiency of the distributing svstem as a whole 
equalled 79-85". the quantity lost. or absorbed in the 
mains and distributing stations being 20-15",, an increase 
of 2-05% on the previous year. At the Dickinson Street 
and Bloom Street joint stations the first completed vear 
of working with the large Tudor storage battery has 
resulted m a very substantial reduction of the station 
costs. At the Stuart Street station the various works in 
connection. with the independent water supply have been 
completed and put into successful operation for the major 
portion of the year. A contract has been entered into with 
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| made with the various works. 


Messrs. J. Howden & Company, Ltd., for a further turbo- 
alternator installation, and satisfactory progress has been 
At the Oldham-road, Bennett 
Side, Rusholme, Fallowfield, Levenshulme, and Moss Side 
distributing stations of the Corporation various extensions 
of converting plant and switchgear have been carried out. 
With the exception of the Bengal Mill, no extensions of 
note have been made on consumers! premises in. connection 
with power supplies. On mains a net addition of 15 miles 
858 vards has to be recorded. and various alterations have 
been made to the city network with the view of facilitating 
fault-localisation and improving the pressure balancing. 


AUSTRALIAN NOTES. 


Electrical Progress in New South Wales—The Sydney 
Tramways— Electricity in Everyday Life. 


Mr. H. R. Forbes Mackay, in his presidential address before 
the New South Wales Electrical Association, reviewed the 
progress of the electrical industry in that State during the 
past vear. 

The most important electrical unde rtaking in the State, 
was the Sydney tramwavs system. The mileage 
of electric cars for the twelve months to June 30, 1910, 
was 19,575,000, as against 17.900.000 for the preceding 
twelve months, an increase of 856",. The output in 
kilowatt hours was 56.500,000, as against 47,000,000 for 
the previous vear, an increase of 20-2°,. During the vear 
a third 5,000 kw. turbo-alternator was ordered. This is 
for a dise-drum type turbine, in which use is made of both 
the impulse and reaction principles. The principal objec- 
tions to the " impulse " type has been the exceedingly 
small clearance between the revolving and fixed parts to 
which the designer was restricted if a good steam economv 
was to be obtained ; while the objection to the '! reaction ” 

r" Parsons ^ type was the great number or rings of blades 
and consequent great length between bearings required 
to get. the whole “of the energy out of the steam. It is 
claimed that in the “ dise-drum " type these objectionable 
features are not present, and there is no increase in steam 
consumption. 

The steam is used in its smaller volume and higher 
pressure to force the disc portion round bv striking on the 
buckets; while in its greater volume and lower pressure 
the flow is used on the reaction principle to impart motion 
to a succession of rings of ©“ Parsons " blades. A small 
leakage of steam past the dise portion does not materially 
increase the steam consumption, because the steam which 
has leaked past will still be used in. the blades on the 
drum, while the fact that the steam is expanded down 
almost to atmospheric pressure before it leaves the disc 
portion makes the drum portion, and, therefore, the whole 
rotating part between bearings, short. 

Another interesting addition to the tramway power 
house is a set of boiler feed pumps, consisting of centrifugal 
pumps driven by induction motors. A motor-driven 
centrifugal pump has obvious advantages for boiler feed, 
as it 1s ‘practically self-regulating and self- -governing, 1.e., 
it cannot raise the pipe pressure dangerously if all valves 
are accidentally shut, and will not " run away” if the 
pipe pressure is suddenly reduced. Other additions at the 
Ultimo power house are motor-driven circulating. pumps 
and a new hich-tension switchboard. 

With regard to the electrical undertaking of the Svdney 
Municipal Council, the progress has been considerable, but 
not starthny. The kilowatt hours sold in. 1910 increased 
over those sold in 1909 from 11.914.720 to 14,398,918, or 
20:5"5,. The maximum observed load has increased from 
6.040 to 7.726 kw., or 27-9? ,. The relation of these per- 
centage figures to one another is unsatisfactory, as the 
maximum demand on the generating plaut. has increased 
more rapidly than the consumption of energy. The number 
of new customers cConnectedawasyade, bringing the total up 
to 3.687, an merease^greater that; in any. previous. year, 
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The average price received per unit supplied to private 
customers for lighting was 3-09d. For power the average 
price received was 1-41d. per unit, and for street lighting 
1-05d. per unit. The cost of generating has been brought 
down to about 4d., but to reduce it below this 18 proving 
difficult in practice, though in theory there seems no good 
reason why it should not come down by at least 25%. 

Large extensions have been in progress during the year 
at the Council's power house. The original engine room 
has been widened for the greater part of its length by the 
addition of another bay, in which provision is made for 
three 4,000 kw. turbo-generator sets. Two of these sets 
will be in use during the coming winter. The turbines are 
of the pure reaction type, made by Messrs. Willans and 
Robinson. The generators are by Messrs. Dick, Kerr & 
Company. The new bay is commanded bv a 30-ton travel- 
ling crane electrically operated. The design of the new 
bay allows space on the basement level for the necessary 
high-tension switches and bus bars, on the floor four 200 
kw. three-phase transformers and low-tension switch-gear, 
supplying and controlling the supply to the auxiliary plant, 
and on a steel platform, 10'ft. above the floor level for the 
central board, through which the high-tension switches in 
the basement are operated. A new boiler-house has been 
built, providing room for 12 large boilers, with feed pumps, 
economisers and water storage tanks. Five of the boilers 
have been erected, each capable of evaporating 24,000 lbs. 
of water per hour and superheating the steam 150? Fahr. 
Over the boilers are steel self-trimming bunkers one to 
each boiler. Each bunker has a capacity of 250 tons, and 
is connected to the hopper of the boiler, which it feeds 
through a measuring box filled and emptied by gravity 
on the opening and closing of valves, which are interlocked 
and are operated by a lever from the floor. A complete 
coal and ash handling plant has been ordered, but it is 
not yet erected. 

One small work carried out during the year is rather 
interestàng. The contractors for the eastern portion of the 
new outfall sewer at Long Bay approached the Council 
with a request for energy. As the centre of his operations 
was some five miles from the Council's nearest main and 
six miles from the power house, the proposition did not 
seem hopeful, but an arrangement was come to by which 
the contractor provided and erected the poles and the build- 
ing for the teniporary sub-station. He is now using the 
Council's electric supply for every possible operation on 
his contract, including hoisting, pumping, ventilating, 
drilling, etc., and is satisfied that in no other way could 
he have worked so economically. 

At the Electric Light and Power Supply Corporation, 
Ltd., in Balmain, the units generated amounted to 780,590. 
The equivalent number of 16 c.p. lamps connected, public 
and private, was 7,059, as against 3,694 a year before. 

With regard to electrical progress outside Sydney, 
Moree has let the supply rights to a company, and the 
work of installation is approaching completion. Inverell 
has kept the business in its own hands, and has let contracts 
for a complete plant. Cobar and Ballina are being lighted 
by acompany. Corowa, Goulburn and Temora have the 
installation of a public supply system under consideration. 

These facts and figures show a certain amount of progress, 
but in the speaker's view, the rate of progress in Sydney 
was slower than it should and much slower than it might 
be. The reason for the slowness is that the public is not 
educated out of that ancient superstition that electricity 
is a luxury for the rich, and the reason the public is not 
educated is that those who should teach them are either 
not permitted or will not try to do so. ‘‘ We appear to have 
no enthusiasm. We cannot expect the public to believe in 
the superiority of electricity for lighting, heating, and 
motive-power if we do not seem very sure of it ourselves. 
Every one here believes that for each of those purposes 
electricity is superior to any other form of energy. But it 
is not enough to believe it ; we must proclaim our belief 
publicly and privately, in season and out of season. We 
must take every opportunity, and we must make oppor- 
turities, to impress on ‘ the man in the street’ and the 
newspaper reader that electricity in the shop, in the office, 
in the workshop and in the home is not a luxury, hut, in à 
civilised community, a necessity. Even to this dav an 
architect never provides for the wiring of any building 
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which he may be emploved to design unless he is specially 
instructed, or the building is so liable to the risk of fire 
that the use of any other system of lighting but electrie 
would be out of the question. It never occurs to a buildec 
who erects a number of houses as a speculation to providr 
in these houses for the use of electricity. Why ? Because 
the builder and the architect have not had it impressed 
on their minds that electricity is something more than a 
luxury to be enjoyed by the very rich. The drafting of 
specifications is largely done by a judicious use of scissors 
and paste. The specifications issued from architects’ offices 
are, we may suppose, no exception to this rule. Without 
any definite knowledge, I would hazard a guess that gas 
had been in use for many years before gas-fittings found a 
place, as a matter of course, in architects’ specifications, 
and unless architects and builders are educated up to it 
we may expect that it will be equally long before electric- 
wiring and fittings find a regular place in building specifi- 
cations. 

“ Though it is of importance to educate the architect 
and the builder, it 1s probably even more important to 
educate the man in the street. In this we can all assist. 
But have we made any effort, for instance, to expose that 
stupid fallacy that“ electric light is much dearer than gas ? ' 
We know that if the old carbon filament lamp made a good 
fight, the metal filament lamp must eventually beat gas 
lighting out of the field altogether. But though we know 
it, we do not seem to say it, or, if we do, we do not say it 
loudly enough or often enough. In the use of electricity 
for domestic heating and cooling, Sydney is far behind 
what it should be. And yet the climate of Sydney is one 
which makes electric radiators and fans particularly 
desirable. Inquiry among one's acquaintances will show 
that the average man and woman who might be enjoying 
the comforts of electric fans, radiators, and, for instance, 
curling tongs, is enduring the discomforts of being without 
these things, because he or she has never been informed 
that such things exist and are in common use. In the 
matter of cooking I do not suppose a couple of dozen people 
in Sydney know that cooking by electricity is a practical 
proposition. 

“ The point I wish to drive home, ijs that in a great 
and rapidly-growing city in a new country the use of 
obsolete methods seems more regrettable, more difficult to 
reconcile oneself to, than in a city which has already 
almost completed its growth in an old country. It rests 
with us to see to it that the public has constantly kept 
before it the fact that electricity is the form of energy best 
suited for use for all purposes—in the oflice, in the home, 
in the factory. I consider it nothing short of a crime 
against humanity to instal any but the most wholesome, 
convenient and economical public services in new towns 
and cities. But if those who know do not insist, and insist 
in the most public way, on the mistake which will be made 
if old-fashioned, unwholesome, inconvenient and un- 
economical services are installed, they will continue to be 
installed. 

“ The average man, whether he thinks it himself or not, 
is conservative. In mechanics we are taught that a body 
which has been put in motion tends to continue to move 
in a straight line. It requires the application of force to 
cause a change in the direction of motion of a body. A man 
in his hfe resembles the moving body, inasmuch as that if 
he is not pushed or pulled in one direction or another he 
tends to do to-morrow what he is going to-day, and to go 
on doing it as long as he lives. Each one of us must push 
or pull as many members of the public as we are able to 
influence in the direction of discarding old-fashioned 
methods of hghting, heating, cooking and driving machinery 
in favour of what I am convinced is the only perfectly 
satisfactory method, and one which will never become 
obsolete.” i 


UNITED STATES. 


Railway Electrification and the Choice of System — 
Lifting Magnets—Electricity in Foundries— 


The question of system 1n connection with trunk line 
electrification continues to be a fertile subject of discussion 
among electric railway,/engineers in this country. Oddly 
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enough, however, so far as the current week is concerned, 
one of the most interesting contributions to the subject 
comes from St. Petersburg, and is transmitted by Mr. 
Henry Graftio, who is the honorary secretary of the 
American Institute of Electrical Engineers in the Russian 
capital. Mr. Graftio by no means agrees with the con- 
clusions recently expressed by Mr. W. S. Murray with 
regard to the universal use of single-phase on trunk lines ; 
and this mainly on the ground that in many cases where 
electric traction might commend itself, the single-phase 
system would probably, and in numerous instances in- 
evitably, involve sacrifices so heavy as to practically 
prohibit conversion. He urges very strongly that while the 
single-phase system has its own peculiar advantages in 
certain circumstances, electrical engineers cannot ignore 
the wonderful performances of numerous direct-current 
and three-phase systems. He points out that although the 
engineers who presented reports on electric traction at the 
International Railway Congress at Berne in 1910, favoured, 
in a purely hypothetical case, the selection of single-phase 
as a universal system, they reached, from their elaborate 
studies of the question of electrification in Bavaria, Austria 
and Switzerland, the conclusion that electric traction 
could advantageously be substituted for steam traction on 
trunk lines only under two conditions, namely : (1) where 
the energy required could be generated at less than a 
certain sum per kw.-hour, and (2) when the density of 
traffic was greater than a certain amount. “If we consider 
the cases even of these three countries," writes Mr. Graftio, 
“ we find that there are only two classes of trunk lines 
which are warranted now in adopting electrification, 
namely, (1) mountain divisions, sometimes with short, 
flat adjacent sections, and with a cheap source of energy 
in the vicinity, and (2) suburban sections of trunk lines 
which adjoin larger cities and have a high density of 
traffic. For these two special applications, which represent 
the real possibilities of electrification, other systems, such 
as the three-phase system and the direct-current system, 
would often be more economical and more desirable from 
purely technical reasons than the single-phase system. 
This has been shown by the records of performance, time 
and again. What, then, remains of the electrification of 
entire systems of trunk line railroad, which is advanced 
as the chief argument for the adoption of the single-phase 
system as the universal system of electric traction ? 
Nothing. And what would be the real benefit of finding 
such a universal electrical system, if that was possible ? 
None; that is to say, unless we are prepared to under- 
estimate the capabilities of the modern steam locomotive, 
which is now and for a long time will remain the cheapest 
and best motive power for miles of existing railroads 
and unless also we disregard the merits of all other electrical 
systems." On the other hand, the art is progressing so 
rapidly that no one can guarantee that ten years from 
now some other system will not be developed which will 
compete actively with any now in existence. The practice 
of extrapolation has always been condemned by mathe- 
maticians, and where the expenditure of millions is at 
stake, as in the case of electrification of trunk lines, and 
where the owners of these great railroad svstems are 
apt to ask specific explanations as to the return each year 
on the money expended in electrification, it would ‘seem 
that engineers must be even more careful than mathe- 
maticians in their attempts to extrapolate in an unknown 
field. It might also be said that since motor-car trains are 
peculiarly suited only for local traffic, all long-distance 
service with heavy trains must be handled by locomotives, 
and it will not take any more time nor trouble for a train 
to change electric locomotives of different types, say. 
from three-phase to single-phase, or vice-versa, than it 
now takes to change the steam locomotives on a train 
at the end of an engine run. The very small complications 
involved in the distribution svstem for making such a 
change are not worth consideration. The conclusions at the 
Berne Congress on the question of svstems of electric traction 
seem fully to confirm these views. Clause No. 2 of these con- 
clusions was accepted by the vast majority of the attendants 
at that convention, which included railroad men and 
electrical engineers from all countries, and was as follows : 
“ There are various systems at hand and the selection of 
one or another system 1s dependent on its respective 
suitability in each case." Tt is better, then, concludes Mr. 


Graftio, to let each system develop along natural lines 
and find its own field rather than arbitrarily to attempt 
at this time to compel the adoption of one to the exclusion 
of others. The one most fitted for the service will win. 


Lifting Magnets for Foundries. 


At the Pittsburg meeting of the American Foundrymen's 
Association Mr. H. F. Stratton, of Cleveland, read an 
interesting paper on the application of lifüng magnets 
for foundry service; in which its progress, so far, has 
been unimportant in this country. To prove the adapta- 
bility of the hfting magnet for this class of work, Mr. 
Stratton gave the following estimate of cost for a foundry 
melting 35 tons of metal daily, 300 days in the year. The 
cost of the magnet and crane installation, with a lifting 
capacity of 1,350 pounds of pig iron is $4,000. A crane 
and a magnet of this size can handle 35 tons per hour at 
an operating cost (wages, fuel, oil) of 48 cents (2s.) per hour, 
or 14 cents per ton. The annual depreciation on the 
$4,000 equipment at 12^, would be $180, and as 35 tons 
handled twice per day for 300 days represent 21,000 tons 
handled annually the depreciation cost on this tonning 
basis is 273 cents per ton. This brings the total cost of 
handling, including wages, fuel, oil and depreciation, up 
to 3.7 cents per ton. The author was told by a gentleman 
well versed in foundry practice that 10 cents per ton is a 
fair figure to assume for the cost of loading or unloading 
pig by hand, and on this basis the saving would be $1,323 
annually, or 33°% on an investinent of $4,000. To sum up, 
a foundry melting 35 tons of metal daily can insta] both 
a crane and a magnet, and expect a return upon the invest- 
ment, after allowing all charges, of more than 3095. If 
it happens that a foundry is already equipped with either 
an electric or locomotive crane a magnet can then be 
installed on a very profitable basis when the tonnage 
to be handled is considerably less. For instance, if an 
assumption be made that a foundry melts 20 tons daily, 
and that a magnet be installed on an existing crane, 
the cost of the magnet being about $900, then the cost 
of handling, per ton, including wages, fuel, oil and 
depreciation on the magnet, is about 2°3 cents, which 
would represent a saving in this foundry of about S924 
each year, or more than 100% on the investment. “It 
is very earnestly hoped," said Mr. Stratton, “ that these 
figures be not brushed aside with the assumption that 
they are theoretical and must be largely discounted. As 
a matter of fact, the costs of handling by a magnet are 
stated conservatively, and are being bettered in service 
dailv." Handling scrap, in general, would be more expen- 
sive than handling pig iron, whether done by hand or by 
magnet, but the advantage in favour of the magnet is more 
marked in the case of scrap than in the case of pig. 


Electricity in the Foundry. 


Mr. Brent Wiley contributed, at the sume gathering, a 
paper on electrical applications in the foundry, which 
contained much valuable material. He took the case of 
foundries with a capacity up to 2,000 tons per month, 
equipped with travelling cranes and electric drive through- 
out, the equipment being 220 d.c. The average conditions 
for these foundries would be: floor motors, one 75 h.p. 
air-compressor, one 20 h.p. cold saw, two 30 h.p. sand mills, 
eight 5 h.p. grinders, six machine-shop motors aggregating 
50 h.p., one 25 h.p. repair shop motor, and (six miscel- 
laneous motors aggregating 58 h.p., a grand total of 
323 h.p. In addition, there are crane motors, two of 50 
tons each (280 h.p.), three of 25 tons each (250 h.p..) four 
of 10 tons each (180 h.p.), two of 5 tons each (90 h.p.), 
total, 800 h.p., and crane hoist motors, total 400 h.p. A 
general rule for power-house capacities 1s that the average 
load will be approximately one-half of the total capacities 
of floor motors and crane hoist motors. In figuring the 
crane load on the power station it is to be noted that as 
the hoisting motion of the crane gives the heaviest load, 
and as it 18 seldom that more than one motion is used 
at a time, 1t 1s sufficient to consider the load on this motor 
only. As the crane work is very intermittent the load is 
verv fluctuating, and the total capacity of power generators 
should not be less than twice the average load. As a 
general rule a spare generating unit will prove a paying 
investment-to insure ample power at all times. 
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LIGHTING, POWER AND TRACTION. 


HOME. 


BARNSTAPLE.—-The electricity accounts for the year show on 
the capital account an expenditure of £303 on mains and £92 
on meters, bringing the total expenditure on this account to 
the date mentioned to £32,580. There has been repaid on loans 
£0,535. The expenditure on the revenue account for the year 
has been £2,258, against £3,000 last year, and the receipts have 
been £4,699, against £4,411, the gross profit for the year having 
increased from £1,411 to £1,441, and the balance sheet shows 
a balance of net revenue account of £346. The sum of £200 is 
provided as the amount transferred from general district rate 
on account of deficiency to March 31, 1911. The income from 
sale of current has been £4,438, against £4,156 last year, private 
lighting supplies having increased from £2,046 to £2,280 (less 
discounts), and public lighting accounts for £1,735, against 
£1,654. There is an encouraging increase under the head of 
power and heating from £408 to £548. 

CoLcHESTER.—'l'he accounts of the Electricity Supply Com- 
mittee of the Corporation for the past year show that the net 
sale of current has increased from 1,372,340 units of the value 
of £14,896 to 1,488,458 units of the value of £15,928, an advance 
of 116,118 units realizing £1,031. There has been an increase 
in lighting units at 3!d., 4d. and 5d. of 34,074; an increase 
in power (other than traction) of 115,515; and an increase in 
street lighting units of 6,419, equal to a total increase under 
these heads of 156,008, from which must be deducted a decrease 
of 39,890 in traction units. The year's total income was £16,247, 
from which has to be deducted £8,949 for works costs, and 
£5,540 interest and redemption, leaving a net profit of £1,758. 
Of this sum there has been written off £1,545 for prepayment, 
installations, mechanical stokers and purchase of arc lamps and 
meters, leaving a surplus of £212. The reserve account shows a 
credit balance of £1,543, and the sinking fund stands at £2,667. 
Cost of current works out at 1:44d. per unit, as compared with 
1:47d. last year, and sales per unit are 2°57d., as against 2-6d. 

DoncasTER.—The Local Government Board have approved 
of a scheme of main sewerage and sewage disposal for the parish 
of Owston and Nkellow, in the district of the Doncaster Rural 
Council. There are several miles of main sewers to be constructed 
with cast iron pipes which will gravitate to an underground 
storage tank from which the sewage will be electrically pumped 
to the disposal works, where it will be treated in open tanks, 
followed by filtration through percolating filters before being 
discharged into the adjacent watercourse. The engineers for 
the work are Messrs. D. Balfour & Son, of London and New- 
castle-on-Tyne. 

DovER.—The accounts of the Council's Electricity Departmert 
for the year show that the output to private consumers was 
596,992 units, an increase of 47,192, as compared with the 
previous year. The amount received from the sale of current 
was £17,358, and the total receipts from all sources £22,573. 
The total cost of working the undertaking. including generation 
and distribution of the current, and the expenses of management, 
etc., was £9,130, thus leaving a gross profit for the year of £13,443, 
equivalent to a return of 7:15? on the average capital expended. 
The sum of £7,726 has been expended in payment of interest 
on loans, and £4,795 has been transferred to the Ninking Fund, 
the total capital charges thus being £12,521. Deducting this 
figure from the gross profit, there remains a net profit for the 
year of £92]. "This has been utilised in reduction of the out- 
standing deficit on net revenue account, which amount now 
stands at £4,624. 

DvprEey.—' The accounts of the electricity undertaking for 
the year ended March 31 shows that the total capital expenditure 
now stands at £97,310, an increase for the year of £1,877, which 
had been spent partly on paying off balance on accounts on 
the last extension of the generating station and for additional 
cables. The year showed an advancement in the working of 
the undertaking. With the exception of the traction supply, 
there had been an increase in the output. The income had been 
£13,009, against £12,091, making the gross profit £5,939, an 
increase of £135. The undertaking had been debited with the 
sum of £500, the first instalment towards the cost of the 
arbitration in reference to the price of tramway current, thereby 
reducing the gross profit to £5,459. The repayment of loans and 
interest on capital account, together with the bank charges, 
had been £6,665, making an adverse balance of £1,206. Mr. H. 
W. Hughes (chairman of the Tramway and Lighting Committee) 
explained that if the Tramway Company had been supplied at 
the old rates, and there had not been any arbitration costs to 
pay, the income for the vear would have been £14,018, the 
gross profit £6,968, and the net profit £302; whilst had the 
conditions of traction supply remained as in preceding years 
the undertaking would have advanced from a net Joss of £600 
last year to a net profit. of £302 this vear. 'l'he arbitration 
expenses amounted to 2lcut. £2,000, the payment of which 
it was proposed to distribute over four years. The aim of the 
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committee of management had been directed principally towards 
the idea of supplying electrical energy so cheaply for lighting and 
power purposes as would enable manufacturers to employ it to 
keep their factories going full time, thereby increasing the 
number of workpeople and indirectly promoting the prosperity 
of the town. 

FaARNWORTH.—The accounts of the electricity undertaking 
for the year show an increase in receipts of £109, while expen- 
diture shows a considerable decrease. Last year it was £4,652, 
and this year it was £3,779, and the decrease was general under 
every head. The result would have been far more satisfactorv 
had it not been for the increased charges for the new plant 
which was installed eighteen months ago. That increase meant 
£438, and that would be an annual chargo for the next 20 years. 
The loss on the year had been brought down from £876 last year 
to £376—a total reduction of £500. 

Lynn.—The accounts of the municipal electricity undertaking 
for the past year show total receipts amounting to £6,982. On 
the expenditure side, including £1,026 for interest charges and 
£2,017 for sinking fund, the total is £5,948, the net profit being 
£1,034, compared with £838 for the previous year. 'The capital 
expenditure on the department had been £50,766, and the 
Council in the twelve years had re-paid £20,495, leaving capital 
outstanding amounting to £30,271. When the undertaking was 
first installed in the borough the cost of electric light to the 
consumer was 54d. per unit, but after October 1 it would be 
4d. The gross profit for the past year was £4,089, equal to 89; 
of the capital expenditure. Mr. Gemmell, the Chairman of the 
Electricity Committee, said it had been decided to pay out of 
the year’s profit £280 to wipe off the capital raised in excess 
of sanction, and also to hand over £300 to the relief of the rates. 
The plant was kept'up at the highest point of efficiency, and 
he would not be doing his duty if he did not say that they had 
in Mr. Pilling a very capable engineer, and they had also a 
very excellent staff. Mr. A. Jermyn expressed satisfaction with 
the report, and said that some of them who were responsible 
for the establishment of the department were subjected to some 
amount of contumely at the time. They had to bear a heavy 
burden upon their shoulders 80 far as the ratepayers were con- 
cerned, and it was therefore gratifying to find it so successful. 
He hoped the time would soon come when the light would be 
still further cheapened, so that the present ratepayers might 
see that they were working for their interests, and not in the 
interests of the future. 

NTOCKTON.— Mr. J. C. Ekin held a Local Government Board 
inquiry into the application of the Corporation for sanction 
for a loan of £6,750 for additional plant at the Electricity Works. 
It was stated on behalf of the Corporation that the present 
demand was practically up to the capacity of the existing 
plant, and the new plant was required to meet the increased 
demand expected next winter. The Inspector, after visiting 
the works, promised to report in due course. 

STOKE-ON-TRENT.—-Mr. Hooper, M.I.C.E., held a Local 
Government Board inquiry at the Town Hall into the applica- 
tion of the Corporation for sanction to a loan of £60,000 for 
extensions fo the electricity undertaking. Mr. Thorn Drury, in 
opening the case for the Corporation, stated that there was an 
urgent necessity for extension. The method proposed to be 
adopted was a three-phase high tension system from a central 
power station to he erected near the present Hanley Electricity 
Works, and the conversion of the other four works in the area 
into sub-stations for transmitting the current. The details of 
the proposed expenditure were :— Buildings, £9,415; generating 
station plant, £20,056 ; sub-station plant, £8,435; extra high 
tension mains, £13,094; total, £60,000. It certainly was not 
possible to face another winter without making provision for 
an increased supply. and he claimed that the course proposed 
to be adopted by the Corporation was the only one from the 
point of view of hoth economy and efficiency. Mr. H. Leese, 
chairman of the Electricity Supply Committee, and Mr. H. 
Yeaman. the borough electrical engineer, gave evidence for the 
Corporation. The former stated that the committee were unani- 
mous in their conclusions. Mr. Yeaman said if the Council were 
going to conform to the Board of Trade requirements an exten- 
sion of plant was absolutely necessary. Extensions inside the 
existing works would not be economical, and he considered the 
decision of the committee sound from an engineering point of 
view. Councillor J. N. Goddard said a large body of ratepayers 
approved the scheme. Mr. Vesey Brown, consulting engineer 
to the North-Western Electricity and Power Gas Company, 
said they were prepared to supply electricity in bulk to the 
Corporation. No capital outlay on the part of the Corporation 
would be necessary, as the power company were prepared to 
lay mains and put down the transformer plant. In reply to 
the Inspector, witness said the company had no works at present. 
They had arranged to buy power from the Birchenwood Colliery 
ard from Messrs, Robert Heath & Sons’ ironworks, but there was 
no legal agreement. The Inspector : Then we may take it that 
the consumers would. bé. dependents onsthe Corporation, the 
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Corporation on the power company, and the power company 
on the Birchenwood Colliery and Messrs. Heath & Sons’ iron- 
works ? Mr. Graham Milward, for the North-Western Elec- 
tricity Company, said the borrowing of such a large sum would 


aio | impair the credit of the borough now and affect their , 
o 


future borrowing. Mr. R. S. Marshall. on behalf of the North 
Staffordshire Railway Company. said: the railway company 
viewed the financial position of the Corporation with great 
alarm, and felt that the present. time was inopportune to add 
to the already high indebtedness of the borough. Alderman F. 
Geen, Chairman of the Finance Committee of the Corporation, 
said their total indebtedness was £1,500,000, and they should 
not add to this. He suggested that the Local Government Board 
should refuse to sanction the application.*| The enquiry closed. 

SUNDERLAND.— The net profit of the municipal electricity 
undertaking for the past year was £1,189; the output for the 
js was 10,208,000 units, as compared with 7,000,800 units 
or the previous year. 

SwINDON.—ÀAt a meeting of the Council Mr. Plaister, dealing 
with the electrica] supply accounts, said the total income during 
the past year was £10,041, an increase of £438, or 594. He 
had compared their position with that of the 19 other Cor- 
porations who had spent like capital sums and seven private 
company undertakings, and his figures showed the capital 
expenditure of Swindon to be £57,712, with a revenue of £9,603, 
and the average for the other bodies was £59,000, with a revenue 
of £8,637. The average capital expenditure for the seven 
companies was £60,400, and the revenue was £5,905. Comparing 
like with like, they were £1,000 above the average in revenue, 
and that quite bore out what had been previously stated in 
that Council—that in the electricity undertaking they had 
an exceedingly good concern. The increase of revenue from 
end light and power was £530, or 87%, and from public 

ighting £114, or 895. They had against those increases a 
reduction in the consumption of energy by the trams, resulting 
in a decrease of revenue under this head of £189, or 1095. On 
the expenditure side the total increased cost had been £139, or 
only 1:695 on the previous year, the principal features being 
reductions in the cost of coal and stores (£89), and rates and 
taxes (£48), and increases under the heads of wages (£47), 
management expenses (£49), and maintenance of plant charges 
(£171). Dealing with the figures in relation to units sold they 
had the following satisfactory features:— Total incomes per 
unit sold in 1910, 2-71d. ; 1911, 2°79d.; increase, ‘08d. "Total 
expenditure per unit sold in 1910, 2-51d. ; 1911, 2°50d. ; decrease, 
‘Old. The net profit per unit sold in 1910 was :20d. and 1911 
-29d., an incerase of "09d. The actual realised profit was £1,016. 
With regard to the tramways, revenue showed an increase of 
£256, and working expenses showed a reduction from £6,825 to 
£6,694. There was & saving in respect of loan charges of £152, 
and adding those savings to the increased revenue of £256 
they had an improvement in the financial result for the past 
year, a8 compared with the previous year, of £539, reducing 
the net annual loss on the tramways from £3,148 to £2,609. 
Taking the car mileage as & basis, the income had increased 
by :12d., and the expenditure had decreased by '55d., so that 
gave a reduction of nett loss per car mile of ‘67d. He called 
attention to the reduction in the cost. of the power used, and 
said that in 1908 the amount was £514 more than in 1911, and 
in 1910 it was £189 more than in 1911. 

WALTHAMSTOW.—The District Council has decided that as 
from the date of the March quarter meter readings, the price 
charged for current to lighting consumers shall be reduced by 
one farthing per unit; that an equivalent reduction be made 
in respect of electricity supplied under the Osram lamp main- 
tenance scheme, and that the inclusive arc lighting rate of 
£4 per lamp for 500 hours burning be reduced to £3 15s. for 
flame lamps, and £3 10s. for lamps of the enclosed type. They 
also recommend that a rebate equivalent to !d. per unit be 
made to the light railways undertaking in respect of the con- 
sumption of electricity during the financial year ended March 31 
last. 

WuitBy.—At a meeting of the Council it was decided to 
apply to the Board of Trade for their consent to erect overhead 
wires. It was felt by the Electric Lighting Committee that 
it would be an advantage to have such powers, as certain areas 
in the district were inconvenient for underground cables, and 
Councillor Cook urged that with overhead cables they could 
secure consumers, and if the supply warranted it they could 
afterwards lay cables in the ordinary way. 

WiGAN.—At a meeting of the Council Alderman Dickinson, 
Chairman of the Electric Light Committee, said that at the 
Wigan station the gross profit was £10,260, compared with 
£11,698 the previous year. The main items responsible for this were 
as under :—Coal, £320 up, owing to increase in price per ton ; 
maintenance of engines and boilers, £261 up; niaintenance 
of other machinery £117 up; buildings, £325; mains, 
£150. Those four items represented extraordinary 
expenditure consequent on the alterations necessary to 
machinery, buildings, and mains in connection with the extra 
load to be generated at the Wigan station, and the closing down 
of Pemberton as a generating station. The amount to debit of 
profit and loss account at the commencement of the year was 
£794 6s. lld., after paying the loss for 1909-10 on Pemberton, 


and after meeting all charges for the year for bank interest, 
repayment of loans, interest on loans, and sinking fund charges, 
this debit had been converted to a credit of £1,009, representing 
a profit on the year’s working of £1,803. The gross profit on the 
Pemberton station was £1,027, as compared with £1,178 the 
previous year. Coal costs were £179 up, water and oil were 
£218 down; maintenance of machinery, £97 down; public 
lamps, £168 down. The total costs were £276 down on previous 
year, but the receipts were £419 down, the reason of decrease 
being reduction in charge per unit for traction current, and a 
decrease in current used for public and overhead lighting, 
caused by substitution of metallic filament lamps. ‘The balance 
to debit of profit and loss account. after paying sinking fund 
charges, interest on loans, and repayment of loans was £1,979, 
as compared with £1,746 the previous vear. The reduction of 
id. in the price per unit charged for traction current represented 
a diminution of £1,242. The net result of the year’s working was 
as follows :— Profit, Wigan station, £1,803; loss Pemberton, 
£1,979; but during the past year they had paid for extraordinary 
expenditure the sum of £853, and their income from traction 
current had been reduced by £1,243. For the previous year the 
profit, Wigan station, was £3,952; past year profit, Wigan 
station, was £1,803 ; extraordinary expenditure, £853 ; decrease 
in income from traction current, £1,243, total £3,899. 
WIMBLEDON.—The Electric Lighting Committee’s minutes 
stated the sub-committee appointed to confer with repre- 
sentatives of the Wimbledon Traders’ Association as to the 
price of electric current supplied for the exterior lighting of 
trade premises, and the adoption of a uniform system of outside 
lighting of shops in Wimbledon and Merton, reported that 
they had offered, subject to the approval of the committee, 
to supply electrical energy for the external lighting of trade 
premises at 3d. per unit, provided that the present consumption 
for that purpose, estimated at 45.000 units per annum, were 
increased to 100,000 units per annum. The minutes were adopted. 


COMPANY MEETINGS AND REPORTS. 


BRITISH ELECTRIC TRACTION. 


Sir Charles Rivers Wilson, G.C.M.G., C.B., presiding at the 
fifteenth ordinary general meeting of the British Electric Traction 
Company, Ltd., at the Holborn Restaurant, said that as that 
would be the last occasion on which he would preside he 
would offer a short retrospect of the company’s history. It 
was sixteen years since the company entered upon its career 
with the view of affording a public service, of which at that 
time very little was known in this country. Electric traction 
by the overhead svstem had been established in America for 
ten years prev iously, and to a lesser extent on the Continent ; 
but in this country a good deal of the work of this company in 
the early years was devoted to removing the general objections 
which were raised by local authorities and others to the overhead 
system. Now, however, practically every tramway in the 
country was worked electrically. Since they started there had 
been periods of disappointment, but not of despondency, for the 
directors believed that when the promotion and construction 
period came to an end the dividends on their capital could 
be maintained out of the profits of working the undertaking. 
When, however, they entered upon the period of working, as 
distinguished from the period of construction, they found that 
the local authorities who had by that time entered upon the 
business had reduced fares and had given other concessions to 
the publie, and wages had been increased, so that the margin 
between expenses and receipts was much smaller on electric 
tramways than had been estimated on the basis of the experience 
gained in other countries ; in fact, it had ceased to be an ordinary 
business, for a large and disturbing element of local politics 
had been introduced. Were it possible to increase the average 
fare per passenger by only a small fraction of a penny they could 
earn suflicient profits, notwithstanding all the disadvantages 
to which he had referred, to pay a very handsome dividend. 
The average return on their investments, standing in the books 
at over five million pounds, was only 2:7",. and as they were 
paving 59, on their First Debentures and 41", on the Second, 
it was obvious that the balance was inadequate to meet the 
claims of the shareholders. If they had been able to get the 
sane fares and carry on their tramways in the way they expected 
when the business was started they would now be paying on 
their larger capital even higher dividends than those they were 
formerly paying on their smaller capital. He was glad, however, 
to be able to point to a marked improvement in the condition 
of the associated companies during the past year. Altogether 
the various companies in which they were interested had earned 
something like £100,000 more than during the previous year, 
but they “had become cautious in their adversity, and had put 
larger amounts to the reserve fund, and only in a very few 
instances made small increases in dividend. The amount they 
had placed to reserve during the past year aggregated £221,438, 
and it must be borne in mind that the amount of dividend this 
company received from the associated companies was governed 
not only by the profits made-by the associated companies, but 
by the amount, of, their interest in those companies, and the 
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larger part of the increased profits earned by the associated 
companies had been earned by a few of the principal companies. 

The improvement which took place last year was being fully 
maintained during the present year. The conditions of trade 
appeared to be better, and the weather conditions had also been 
favourable. It was reasonable to hope, therefore, that the results 
of the current year would be still further improved. "They had 
effected a reduction in sundry debtors and debit balances of 
£200,000. The investments had increased from just under 
£5,000,000 to £5.240,000, and the average return on the large 
volume of investments was greater than the average return 
on the smaller volume of investments in the preceding year. 
The directors had under their consideration a scheme for dealing 
with the question of the arrears of dividends upon the Preference 
shares and the question of the reserve funds in relation to 
depreciation of assets, which would be submitted to the share- 
holders at an early date. What the directors proposed was a 
rearrangement, and not a reduction of capital, so as to adjust 
equitably the relations between the two classes of shareholders, 
in order to stop the arrears of Cumulative Preference dividend 
which at present debarred the Ordinary shareholders from any 
early expectation of a dividend. The directors did not despair 
of being able to put before the shareholders an equitable scheme 
acceptable to both classes of shareholders. In moving the adoption 
of the report he expressed regret that he felt compelled to 
vacate the position of chairman of the company, but he believed 
that the clouds were passing, and that they might look forward 
with confidence to a successful future for the company under 
the able administration of Mr. Garcke. 

Mr. Emil Garcke seconded the motion. 

Mr. Soames criticised the financial arrangements of the com- 
pany, and complained of the directors having elected Mr. 
Cornwallis West on the Board without consulting the share- 
holders. He thought the time had come when a committee 
should be appointed to confer with the Board. He moved as 
an amendment: ''That a committee of shareholders be ap- 
pointed to confer with the Board on the position of the company 
and matters generally, and to report to a future meeting. 

Mr. Lumley Smith seconded the amendment. 

The chairman pointed out that, in view of the proposals 
which they had in contemplation, it would be very inexpedient 
to appoint & committee. 

The motion for the adoption of the report was carricd, and 
the chairman then proposed the re-election of Sir Charles 
Fremantle as a director, which was seconded by Mr. Garcke. 
Upon being put to the meeting it was lost on a show of hands, 
but a poll was demanded, the other retiring director, Mr. J. S. 
Rawroth, having been re-elected. 

Mr. Soames’s proposal for a committee of shareholders was 
put to the meeting and carried on a show of hands, whereupon 
a poll was again demanded by the chairman. The result of the 
poll was later announced as follows :—For the appointment of a 
committee, 2,982; against, 6,047; majority against, 3,065. 
For the re-election of Nir Chas. Fremantle as a director, 6,047 ; 
against, 2,832; majority for, 3,175. 


WAYGOOD AND COMPANY. 


Mr. Henry Claude Walker, presiding at the eleventh ordinary 
general meeting of R. Waygood & Company, Ltd., at Cannon- 
street Hotel, said the sales for last year were considerably in 
excess of any previous year, and the amount of work in hand 
augurs well for the coming year. Profit on trading was £66,260, 
and dividends on investments £2,208, while management ex- 
penses were £44,805 and depreciation of plant, fixtures and 
properties £2.948 13s. 2d, leaving a balance carried down of 
£20,714, against £20,575. To this balance had to be added 
transfer fees £16, and balance from last year £2,665, giving a 
total of £23,395. From this has to be deducted directors’ fees 
£2,800, dividend on preference shares £8.100. amount added to 
reserve account £1.000, leaving & balance of £11,495. Out of 
this an interim dividend on the ordinary shares at the rate of 
599 per annum, amounting to £3,375 has been paid. leaving a 
net balance of £8,120. The directors recommend that a further 
dividend be declared at the rate of 7°, per annum for the six 
months ended March 31, 1911, making, with the interim dividend 
already paid, 6% for the year on the ordinary shares. This will 
absorb £4,725 and leave a balance to be carried forward of 
£3,395 to next year’s account. 

His Majesty King George had graciously conferred the honour 
of the appointment of lift makers to his Majesty upon the 
company, which was honoured with a similar appointment by 
both King Edward VII. and Queen Victoria. — In connection 
with the Festival of Empire at the Crystal Palace, the company 
had erected an electrie passenger lift from the Terrace to the 
Centre 'Transept in readiness for the King’s visit and afterwards 
for the general public. For mammoth steamers built by the 
White Star Line, the Olympic and Titanic, the company was 
entrusted by Messrs. Harland & Wolff with the contract of 
fitting eight electric passenger lifts and cight other electric lifts. 
In addition to these contracts, they had during the year secured 
contracts for fitting the following places with lifts: H.M. the 
King of Siam, 6 lifts; the Bank of England, 1 lift, making 8 
in all ; the British Museum, 7 lifts ; Council House, Birmingham, 
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5 lifts; Messrs. Harrod’s Stores, 12 lifts; the Holborn Restaur- 
ant, 11 lifts; the L. and N.W. Railway, 5 lifts; Messrs. J. 
Lyons & Company, Ltd.. 13 lifts; the Ontario Government 
Offices, 1 lift; the Roval College of Science, 2 lifts; the Royal 
Colonial Institute, 2 lifts; Somerset House, 3 lifts; Messrs. 
Swears & Wells, 4 lifts; and Messrs. William Whiteley, Ltd., 14 
lifts. l 


tort. 


WEIGHT OF SOLID METAL SPHERES OF ° 
VARIOUS DIAMETERS. 


In the engineering text books one will frequently meet 
with tables showing weight in lbs. per lineal foot run of 
metal bars both round and square, and also in the sheet, but 
rarely does one meet with a table showing weight in lbs. per 
inch diameter of spheres or balls composed of the different 
kinds of metal. 

Quite recently, whilst carrying out experiments, I have 
had occasion to use different sized balls of various metals 
where weight has plaved a most important part, and I 
thought it might be of interest to many of vour readers to 
have some simple method of calculating weights of various 
sized spheres, also tables, showing at a glance weights of 
different sizes composed of metals mostly in use. 

It may not be generally known that surface or area of a 
sphere is just equal to the area of a cylinder, whose length 
and diameter — diameter of sphere. 

As an instance, the area of a cylinder 10 in. diameter x 
10 in. long, will be length x diameter x m or 10 x 10 x 
3:14 = 314 sq. in., and this will also be the area of a sphere 
10 in. diameter. 

Hence it is stated D? x m = area of sphere. 


3 
Now D 


. T = cubic inches. 

and seeing that weight of one cubic foot of water =62°3 
Ibs. which multiphed Specific Grav. of Sphere (no matter 
what material composed of.) 


D3 x 7 x spec. grav. x 69-3 
6 x 1728 
It is remarkable to note that the numbers of cubic inches 


of copper per lb. weight is just equal to the value of ~. 
Therefore, a very useful formula for calculating weight of 


= Lbs. 


', Weight of a sphere = 


solid copper spheres is^ ,, = lbs. weight, or a more general 


6 
forniula for all solids, will be 
D? x spec. grav. of any solids 


6 x spec. grav. of copper. 

And from the above a table of weights has been compiled. 
TABLE SHoWING WEIGHTS OF SoLID METAL SPHERES 
TAKEN FROM THE “ BERRY” FORMULA. 

D? x spec. weight of any solid 
- 6 x spec. weight of copper. 


| Area WEIGHT IN Les. 


Dia.) in --—-— —— ——(———— 
in square Wrought| Cast j 

ins. | ins. Steel. iron iron. , Copper. Brass.|| Lead 
l 3'14 :146 142 134 ‘166 155 213 
| 7* 495 481 456 563 526 423 
92, ]2560| 113 11 1:07 1:33 125 171 
24 | 19 0-26 2-9 2-1 2-6 24 3:3 
3 |283 3:0 3:8 3:6 4:5 42 5:8 
34 | 38 6-2 6l 5g 7146] 67 9:9 
€ | 502 9:27 9 8:6 10.6 9:0 13:6 
41 | 63 13:3 13 12:3 15:9 142 19:5 
5 | 685 | 1855 18 17 21 19:5 oT 
51194 944 9271 22:6 24 25-9 35:5 
6 [113 31:9 31 29°] 36 33:6 46 
61 132 40 39 36 457 49-7 8-7 
7 154 50:5 49 46:9 57 53:3 ms 

74 176 62 60:2 57 70:3 657 00:3 
8 0l 752 73 (9 s5 "04 109 

S} 1226 «0 87:5 R3 102:3 05:6 131-4 
9 2M 107 104 08:1 121 113 l35 

94 j283 |126 122-4 | 116 143 133:6 183-7 
10 i314 146 142 134:5 166 155 213 
101/346 169 165 156:5 193 180 Ong 
711 (380 195 190 180 229 207:5 286 
11214418 900 216:5  |905 253 2364 395 

12 452 254 247 233:5 288 270 70 
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Electrical Contractors’ Section. 
Contracts Open and Accepted, and Business Prospects. 


WO WIESE. 


Contract and Miscellaneous Advertisements should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, B.G. 


CONTRACTS. 


Bete BOROUGH 


a 


COUNCIL. 
STREET LIGHTING. 


The Council invite tenders for the supply of about 440 
Public Street Lighting lanterns suitable for containing 
groups of metallic filament lamps. 

Copies of the general conditions, specifications, drawings 
and any further particulars can be obtained of the Borough 
Electrical Engineer, Electricity Works, Lombard-road, 
Battersea, to whom a sample of the fitting tendered for 
should be sent immediately. 

Sealed tenders, endorsed “ Tenders for Street Lighting 
Fittings," must be sent to me at the Town Hall, Battersea, 
by 4 p.m., Friday, Jure 30. 

W. MARCUS WILKINS, 
Town Clerk. 
June 19, 1911. 


CONTRACTS OPEN. 
HOME. 


HAMMERSMITH.—The Borough Council invites tenders for the 
supply of about 600 time switches suitable for controlling 
individual electric lamps for lighting side streets. See official 
notice. Particulars from Mr. G. G. Bell, Borough Electrical 
Engineer, Fulham Palace-road, S.W. June 30. 

HovNsLow.—The Council invites tenders for the scpply 
and maintenance for one year of metal filament lamps for 400 
lamp posts for the Electricity Committee. Particulars from the 
Electrical Engineer, Bridge-road. June 24. 

IrswicH.—The Board of Guardians invite tenders for altera- 
tions to the switchboard and other electrical plant at the Work- 
house in Woodbridge-road. See official notice. Particulars from 
Mr. H. P. Girling, A.M.LE.E., The Wharf, Maldon, Essex. 
June 30. 

LoNpoN.—The Secretary of His Majesty’s Office of Works 
invites tenders for providing and erecting at the South Kensington 
Gencrating Station a complete surface condensing plant capblea 
of dealing with 15,000 Ibs. of steam per hour, together with 
gantry and stanchions. See Official Notice. Particulars from 
H.M. Office of Works, Engineering Division, 55, Whitehall, S.W. 
Date, June 30. 

Lonpon.—The Melbourne City Council invites tenders for 
the supply of 440 yards 0:3 sq. in. lead covered cable, 660 yards 
0:15 ditto, 4 mile 19/15 S.W.G. ditto, 4 mile 7/14 S. W.G. ditto, 
2 miles 7/16 S.W.G. ditto, 60 yards 7/16 S. W.G. vulcanized 
rubber cable, and 100 yards S.W.G. ditto. See official notice. 
Particulars, 5s., from Messrs. Mcilwraith, McEacharn & Com- 
pany Proprietary, Ltd., Billiter-square Buildings, E.C. July 7. 

Lonpon.—The London County Council invites tenders for 
the supply of four electric traversers for the Council's tramway 
car sheds. Particulars (£2) from the Clerk to the London County 
Council, Spring-gardens, S.W. July 4. 

RoTHERHAM.—The Corporation invites tenders for the supply 
for twelve months from August 1 of (a) ampere-hour meters of 
sizes and maximum currents of 2, 5, 10, 25 and 50 amperes for 
supply pressures of 230 and 460 volts ; and (b) of single vulcan- 
ized bitumen covered cable of various sizes. Particulars from 
the Borough Electrical Engineer. July 8. 


OVERSEAS. 


BErLcGiUvM.—lhe British Vice-Consul at Brussels (Mr. T. E. 
Jeffes) reports that a civil engineer at that place desires to get 
into touch with British manufacturers desirous of supplying 
goods to the Belgian Government Departments, and in par- 
ticular goods for the telegraph and telephone services. The 
name and address of the engineer may be obtained by British 
manufacturers on application to the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall-street, London, 
E.C. Any further communications regarding the enquiry should 
be addressed to the British Vice-Consulate, Brussels. 


CaNaDA.— The Imperial Trade Correspondent at Winnipeg 
(Mr. J. Appleton) reports that the municipal authorities of 
Prince Albert, Saskatchewan, have invited tenders for the con- 
struction of a dam and headworks and canal and power station 
foundations for the proposed hydro-electric power development 
on the North Saskatchewan river at La Colle Falls, &bout 25 
miles east of Prince Albert. British firms could not tender for 
this work, says Mr. Appleton, but there will be an opening for 
electrical machinery. The name and address of the engineers 
for the work may be obtained by British manufacturers on 
application to the Commercial Intelligence Branch of the Board 
of Trade, 73, Basinghall-street, London, E.C. 

DENMARK.—T'he ‘ Bulletin Commercial" (Brussels) states 
that tenders for the supply to the Copenhagen Municipality of 
a steam dynamo will be received, up to June 23, by the * Hoved 
Stadingeniór, Afdeling C," Copenhagen, at whose office also the 
conditions and plan may be seen. 

]TALY.—The British Vice-Consul at Spezia (Mr. H. C. Ricardo) 
reporta that tenders will be received as follows :—(1) Up to July 
3, at the Royal Arsenals at Spezia and Venice, for the supply 
to the Italian Naval Authorities of zinc in strips and sheets for 
the protection of boilers. The estimated value of the contract 
is 38,360 lire (about £1,530), and & deposit of 3,840 lire (about 
£154) will be required to qualify any tender. (2) Up to July 11, 
at the Royal Arsenals at Spezia and Naples, for the supply of 
electric light bulbs and electric lamp brackets, in two lots. The 
total estimated value of the contract is 31,519 lire (about £1,260) ; 
a deposit of 1,875 lire (£75) will be required to qualify any 
tender in respect of lot 1, and of 1,290 lire (about £52) in respect 
of lot 2. The lamp brackets must be of a type exactly similar 
to that already in use in the Italian Navy; a specimen bracket 
will be forwarded to the successful tenderer. Local representation 
is necessary. Copies of the conditions and specifications (in 
Italian) may be seen by British firms at the Commercial In- 
telligence Branch of the Board of Trade, 73, Basinghall-street, 
London, E.C. 

Mannip.—The “Gaceta de Madrid” notifies that tenders 
will be received, up to July 4, at the “Seccion Colonial del 
Ministerio de Estado," Madrid, for the complete installation of 
a wireless telegraph station on the island of Fernando Po, for 
the purpose of carrying on telegraphic communications in the 
Gulf of Guinea. The cost of the station is estimated at 62,150 
pesetas (about £2,300), excluding excavation and foundation 
work. This call for tenders is reserved to Spanish firms, but 
should no award be made, & second adjudication will take place, 
to which foreign firms will be admitted. In this latter event 
Spanish firms will be allowed a preferential margin not exceeding 
1095 over foreign estimates. 

MELBOURNE.—Tenders are invited by the Postmaster- 
General's Department for the supply and installation at Post 
Office, Geelong, of: (a) Twelve sections of a branching multiple 
magneto lamp-signalling switchboard, together with all associ- 
ated apparatus, as per schedule No. 364; or (b) one automatic 
or semi-automatic switchboard, together with all associated 
apparatus and subscribers' instruments. July 25. 

MORTLAKE (VicTonR1A).— Tenders are invited for the supply 
to the Mortlake Butter and Cheese Factory Company, Ltd., of 
the following electrical plant, viz.: Dynamo and booster (Con- 
tract No. 2); storage batteries and accessories (Contract No. 
3) : switchboard, wires and cables, etc. (Contract No. 4). Tenders 
will be received by the Secretary, Mortlake Butter and Cheese 
Factory Company, Ltd., Mortlake, Victoria, up to August 14. 
]t is stated that a number of similar contracts, of greater extent, 
are likely to be made by various firms and authorities in Victoria. 
The specifications and form of tender may be obtained from 
Messrs. F. À. M'Carty & Company, Consulting Engineers, 31, 
Queen-street, Melbourne, upon payment of 10s. 6d., returnable 
on receipt of a bona fide tender. 

NAPLES.— The following tenders are invited by the municipal 
authorities in Naples in connection with the provision to that 
city of electric power from the river Volturno :—(1) For the 
supply and installation of the tubing and accessories required 
for harnessing the water at the rate of 7,000 litres & second, 
and for the fall of 190 metres, at an upset price of 702,900 lire 
(£28,116). (2) For the supply and installation of the machinery 
and apparatus for the hydro-electric power station, the trans- 
mission line, which will be 92 kiloms. (about 57 miles) long, and 
the transformation and reserve station, at an upset price of 
1,000,000 lire (£40,000). The works have to be completed in 
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MAJOR'S *SM." QUALITY. 


The INSULATING VARNISH with a sound reputation. 


We make other grades for special purposes and shall be pleased to send 


you samples and prices. 


MAJOR & CO, LTD, Sculcoate, HULL. 


THE MOST ACCURATE, MOST RELIABLE AND CHEAPEST METER 


IN THE 


WORLD (‘D.C.”) 


IS THE 


BA. STIAN ME T E Et. 


THE BASTIAN METER CO., Ltd., Kentish Town, London, N.W. 


the case of (1) within 18 months from the time of signing the 
contract, and in the case of (2) within 20 months. The con- 
tractors will be required to work the installations at their own 
expense for one year before the works are finally taken over by 
the municipal authorities. Tenders, in Italian, accompanied by 
a deposit in the case of (1) of 15,000 lire (£600), and in the case 
of (2) of 25,000 lire (£1,000), are to be sent to the “ Presidente 
del Consiglio Generale dell’ Ente Autonomo Volturno,” Naples. 
Date (1 and 2), July 9. 

QurBEC.—The British Trade Commissioner states that a 
Quebec power company intend to continue work on their new 
power station during the summer, and may invite tenders for 
the installation of & 10,000 h.p. dynamo and corresponding 
turbine. The address to which communications should be sent 
may be obtained by British manufacturers at the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall-street, 
London, E.C. 

QUEENSLAND.—The High Commissioner in London for the 
Commonwealth of Australia notifies that tenders will be re- 
ceived at the office of the Deputy Postmaster-General, Brisbane, 
for the supply of (1) 199 tons of hard-drawn copper wire 
(Schedule No. 150), (2) 551 tons of galvanised iron wire (Schedule 
No. 157), (3) 180,000 porcelain insulators (Schedule No. 158), 
and (4) 2,150 telephones (Schedule No. 159). A deposit of 5% 
on the first £1,000, and 24° on the amount above that sum, is 
required with each tender. Local representation is necessary. 
For copies of the specifications and forms of tenders, application 
should be made to the High Commissioner in London for the 
Commonwealth of Australia, 72, Victoria-street, S.W., where 
also preliminary deposits may be paid. Date, July 19. 

REYKJAVIK.—The British Vice-Consul at Reykjavik, Iceland, 
reports that tenders are invited by the Telegraph Authorities 
at that place for the supply of the following :—17,400 kilogs. of 
3:3 mm. and 3,000 kilogs. of 2°75 mm. hard-drawn copper 
telegraph wire, in accordance with the conditions and require- 
ments stipulated by the Norwegian State Telegraph Authorities, 
to be delivered f.o.b. Leith ; 4,200 insulators, Norwegian model 
No. 2 4,500 telegraph pole hooks, Icelandic model No. 3, and 
2,000 kilogs. of 5:3 mm. and 1,000 kilogs, of 4 mm. iron tele- 
graph wire, in accordance with the conditions and requirements 
stipulated by the Norwegian State Telegraph Authorities, all to 
be delivered in the course of May f.o.b. Leith or any other port 
having steamship communication with Iceland. Tenders should 
be sent as soon as possible by telegraph to the Telegraph Director, 
Reykjavik, Iceland. 

SWITZERLAND.—The ‘“ Feuille Fédérale Suisse" announces 
that a concession has been granted to the “ Société d'Etudes 
pour un Chemin de Fer à voie étroite de Meiringen à Engelberg ” 
for the construction and working of an electric railway (partly 
on the rack and pinion system) from Meiringen to Engelberg. 
The line will be 19 miles long, and the cost of the work is esti- 
mated at 8.800,000 francs (£352,000). The “ Feuille ” also con- 
tains a decree granting to Messrs. Buchler-Frei & Noef, domiciled 
at Wald.St. Peterszell, a concession for the construction and 
working of a narrow gauge electric railway from Waldstatt to 
Brunnadern, passing by way of Schoenengrund. The length of 
the line will be about 12 miles, and the cost of construction is 
estimated at 1,930,000 francs (£77,200). 


C. PASS & SON, Ltd. 
Bedminster Smeiting Works, BRISTOL. 
SELLERS OF 


ANTIMONIAL LEAD OF ALL GRADES. 


BUYERS OF 


LEAD ASHES & LEAD RESIDUES FROM ACCUMULATORS. 


Telegrams: ** Pass, BRISTOL.” Telephone: 475. 


MIULGANIT 


YOUR NEXT ENQUIRY 
WILL BE APPRECIATED. 


F. CARSON & EVANS. 
J'FENCHURCH BUILDS’ LONDONE 


*EBONIDE 


Tono (Spain).—The ''Gaceta" publishes notices inviting 
tenders for (1) the supply of electric light for a period of 25 years 
to the municipality of Toro (province of Zamoro); tenders, 
which will be opened on June 30, should be addressed to “ El 
Senor Alcale, Casa Consistorial," Toro. (2) The supply of 
electric light for a period of 10 years to the town of Villarrobledo ; 
tenders, which will be opened on June 26, should be addressed 


to “ E] Senor Alcalde, Casa Consistorial,” Villarrobledo. 


Wanuanul, N.Z.— With reference to the notice relative to a 
eall by the Gonville and Castlecliff Tramway Board of Wan- 
ganui for tenders for the supply of overhead tramway material, 
feeders, etc., a communication from the office of H.M. Trade 
Commissioner for New Zealand states that the date for the 
receipt of tenders is August 4, and not August 14, as previously 
stated. Tenders should be sent to the Secretary, Gonville and 
Castlecliff Tramway Board, Ridgway-street, Wanganui, New 
Zealand. A copy of the conditions of tender and specification, 
together with an illustrative drawing, may be seen by British 
makers at the Commercial Intelligence Branch of the Board 
of Trade, 73, Basinghall-street, London, E.C. 

WiNNIPEG.—The Imperial Trade Correspondent at Winnipeg 
(Mr. J. Appleton) reports that tenders are invited by the Board 
of Control of that place for the supply of apparatus and materials 
required for the installation of a police patrol telegraph system. 
Sealed tenders, marked ‘‘ Tender for Police Patrol Telegraph 
System,” will be received by the chairman, Board of Control, 
Winnipeg, up to July 3. 
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TENDERS ACCEPTED. 


Bacup.—For the Council's electricity undertaking ; Trans- 
formers: Messrs. Ferranti, Ltd. ; meters: The General Electric 
Company, Ltd. 

BLACKBURN.— 2,000 kw. turbo-generator and two rotary con- 
verters for the Council's electricity undertaking: The British 
Westinghouse Electrical & Manufacturing Company, Ltd. 

BnisTor..— Electrica] supplies for the Electricity Department 
of the Corporation: Arc lamp carbons for open type lamps: 
Mesars. W. Geipel & Company, £345 158. ; carbons for flame arc 
lamps: The Sloan Electrical Company. £370 lls. 4d.; joint 
boxes: Messrs. Sykes & Sugden, £198 17s.: meters: The 
British Westinghouse Electrical & Manufacturing Company, 
Ltd., £383 15s. 

LEytTon.—Electrical supplies for Urban Council's Electricity 
Department: Battery for testing tramway meters: The Tudor 
Accumulator Company, £29; electrolytic slot meters for 13, 3, 
5 and 10 amp.: Messrs. Mordey, Fricker & Company. 

LoNDoN.—Tantalum and One-watt metal filament lamps for 
the General Post Office : Messrs. Siemens Bros. Dynamo Works, 
Ltd. 

MancaTE.—Tantalum and One-watt lamps at the Fort 
Pavilion for the Corporation: Messrs. Siemens Bros. Dynamo 
Works, Ltd. 

MARYLEBONE.—Annual supply of are lamp carbons for 
Borough Council's Electricity Department: Messrs. Geipel & 
Company. 

SALE.—Cables for the District Council's Electricity Depart- 
ment: 330 yards distributing cable: Messrs. Johnson & 
Phillips, Ltd., £32 9s. 9d. ; 110 yards service cable: Messrs. 
Siemens Bros., Ltd. 

TUNBRIDGE Werrs.— Electric fan and duct work for ventila- 
tion of Town Hall: Messrs. Keith & Blackman, Ltd., £75. 

YonK.— Automatic reversible booster, switchboard, cables, 
also replating battery, for Corporation's Electricity Department : 
The Tudor Accumulator Company, Ltd., £1,625. 


GENERATING ELECTRICITY FROM HEAT. 


Mr. R. V. Heuser, of Waterbury, Connecticut, puts 
forward in a communication to ‘“ Metallurgical and 
Chemical Engineering " an interesting theory of a new 
possibility for converting heat into electricity by way 
of the primary battery. It is, of course, generally known, 
he says, that certain metals, for instance, copper and 
silver, are decomposed by hot sulphuric acid with evolution 
of sulphurous acid. The latter is, however, the result of a 
secondary reaction and due to the reduction of the hot 
sulphuric acid by nascent hydrogen. 


Cu -FH9$80, = CuSO, +Hoe ( 1) 
He +H2S0, =2H20 +802 (2) 


Hence there is no material difference between the 
reactions of copper and zine with sulphuric acid. The 
greater affinity of zinc for the acid sufficiently accounts 
for the fact that here the hydrogen is liberated at ordinary 
temperature, while in the case of copper a stronger acid 
and a higher temperature are required. By amalgamating 
the surface of a piece of zinc the evolution of hydrogen 
is much diminished ; in other words, its chemical action 
on sulphuric acid is weaker, yet the faculty of the zinc 
to send its ions into solution is even greater when alloyed 
with mercury. By raising the temperature of sulphuric 
acid in which a piece of copper is immersed we increase its 
tendency to pass into the ionic state, and it is probable 
that the electric pressure will rise more or less proportionate- 
ly with the increment of temperature up to the moment 
when the SOs gas is liberated, it being then a maximum. 
For the present it will be sufficient to indicate that there 
exists an e.m.f. between copper and sulphuric acid at a 
temperature somewhat below that at which SOg would 
be set free. To make this e.m.f. available for practical 
purposes we must avail ourselves of another electrode 
which is surrounded by a suitable depolarizer and the 
latter should be prevented from freely intermixing with 
the sulphuric acid. By fulfilling these requirements we 
create a modification of the Daniell battery. Using like 
Daniell a solution of sulphate of copper as depolarizer 
in which a copper cathode is immersed, and using instead of 
the zinc an electrode of copper surrounded by hot sulphuric 
acid, we have as an interesting feature a battery with 
electrodes of the same material. Since the hot electrode 
wil always dissolve while the cold one will receive the 
deposition of metal from the hot one it is evident that 


the migration of the ions will gradually cause an accumu- 
lation of CuSO, about the dissolving copper anode and 
of free H250, about the copper cathode upon which 
copper is deposited. These conditions bring about a 
decline of the available voltage of the cell 1nd in order 
to restore it to the original intensity it is now necessary to 
heat the compartment which before was kept cool and vice- 
versa. An interchange of the hot and cold solutions by 
convection currents must be prevented, of course. Since 
the cycle of reactions is complete the sole agent for the 
electric energy produced by this cell is the inequality of 
temperature prevailing at its electrodes. . 


NATIONAL ELECTRIC CONSTRUCTION 
COMPANY, LTD. 


We are asked to announce that the new address of the 
National Electric Construction Company, Ltd., is 3, 
Laurence Pountney-hill, Cannon-street, and their new 
telephone numbers are 5329 and 5330 Bank. "This notice 
also applies to the undermentioned subsidiary companies : 
The Rhondda Tramways Company, Ltd., Rhondda Tram- 
ways Electric Supply Company, Ltd., Rhondda Tramways 
Construction Syndicate, Ltd. (in liquidation) Torquay 
Tramways Company, Ltd., Torquay Tramways Con- 
struction Syndicate, Ltd., Musselburgh and District 
Electric Light and Traction Company, Ltd., Musselburgh 
Construction Synd‘cate, Ltd. (in liquidation), Mexborough 
and Swinton Tramways’ Co., Mexborough and Rawmarsh 
Construction. Syndicate, Ltd., West Yorkshire Tram- 
ways Company, Ltd., City of Oxford Tramways Company, 
Ltd., Oxford Tramways Syndicate, Ltd., Folkestone, 
Sandgate and Hythe Tramways Company, and the Wisbech 
Electric Light and Power Company, Ltd. 


DIARY. 


TUESDAY, JUNE 27. 

INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION.— 
Sixtieth Annual Convention at Brighton, continuing till 
June 30. l : 

FRIDAY, JUNE 30. 

PuysicaL Society or Lonpon.—Imperial College of 
Science, Friday, June 30, 5 p.m., “ On the Effect of a 
Narrow Saw-cut in the Edge of a Conducting Strip on the 
Stream Lines in the Strip and on the Resistance of the 
Strip," by Prof. C. H. Lees, F.R.S. ; “ The Capacity Co- 
efficients of Spherical Electrodes,” by Dr. A. Russell; 
“ Exhibition of the Benkö Primary Battery,” by Mr. W. R. 
Cooper. 

Monpay, JULY 3. 

THe ELECTRICITY Contractors’ ASSOCIATION, INCOR- 
PORATED.—Annual Dinner at Frascati’s Restaurant, 6.30 
for 7; Chairman, Mr. G. Harland Bowden, M.I.Mech.E. 


~ 


LECTURES ON ELECTRICITY. 


Sponsored by the London Chamber of Commerce, 
the London County Council, the University of London, 
the Lord Chief Justice, the Postmaster-General, the Presi- 
dents of the Board of Trade and the Board of Education, 
Lord Blyth, Lord Brassey, Lord Desborough, Sir Edgar 
Speyer, Sir Felix Schuster, Sir Hugh Bell, Mr. Cosmo 
Bonsor, Sir Philip Magnus, Sir Charles Owens, Sir Owen 
Philipps, Sir William White, and Lord Avebury, a gather- 
ing is to be held in London from July 24 to August 12 which 
promises to have excellent results. The assembly has been 
organised by the International Society for the Promotion of 
Commercial Education, and the programme embraces a 
series of fiftv lectures at the London School of Economics in 
Clare Market, W.C., and numerous visits to places of 
commercial importance in and around London, including 
docks, warehouses and factories. The Organising Secretary, 
Mr. E. Cleveland-Stevens, would be glad to hear from firms 
who would be willing that the students and:others_who are 
attending the gathering should visit their offices and ware- 
houses. 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 


Traffic Returns per Increase or Miles of 
week. decrease. track open. 
Line. = rip uev 
Ending| 1911-12] 1910-11.| Week. | Current | 1911 | 1910. 
year. 
£ £ £ £ 
ceccceees./¥une 14| 1,458 1,463 |— 5 196 | 273 | 273 
aap lst actam a June 10| — 317 uoa ps 8 8 
Birkenhead Corporation........|Jane 11| 1,287 1,3147 |4- 110 |f- 556 | 24-08: | 24-089 
ration. eceso. June 1( 8,136 6, 605 + 1,531 5,417 56-70: 68°52 
Se eee Corporation e otn June ^| 1,639 1,038 |+- 601 12,94: | 14°62 | — 
ckpool Co ration. Ce oe —— us m "E 602 14°62 — 
Dlackbool-Fleatwood Trams....|June 1¢| 1,833 555 |+ 1,278 |- 437 ni PUN 
Corporation............|]mne 13| 2841 2,520 |+ 321 |.-.2,348 | 42 42 
Bournemouth Corporstion......|June 14| 1,729 | 1,644 j+- 885 |4.1,178 | 30 | 21:95 
2 2,105 |.L 5,513 | 98 | 54-81 
Bradford Corporation..........|June 1(| 7.202 6,157 |+ 2, L 5, 
Brighton Corporation..........|June 11 1,292 969 |+ 323 (4.1023 | 9:5 as 
i 3,097 e 57 37 
Bristol Tramway Company...../Tnne (| 9.061 56,964 |+ 3,0! 
Burnley Corporation... ........|June 1C 1,595 1,276 |4- 820 A 99 20 
ration............]June 1) 326 272 | t- 54 190 el 
Cardi CoP ation. eec ess. |May 27| 2381 | 2239 j+ 142 |4- 957 |1735 | 17°35 
Tramways Company... . a — -— — EE = € 
Central London Railway .......|June 1c| 4,916 | 6940 |— 1,024 |_19,407) 6-82 | 6:32 
City and South London Rallway|June 11 9,081 $101 |- 20 + 2,386 | 7.26 | 7:26 
93 9-80 | 9:89 
Cork E. 1. and L. Company....|June £ 659 566 + 170 
Croydon Corporstion ees sse |May 19| 1,754 | 2,500 | —- 752 |4 478 7 li ed 
Darwen Corporation. .......-..- — — — — Hsu e e 
Dover Corporation ........----{June 1C 829 217 |} 112 + 391 7 7 
Electric By... e 225 146 79 |.- 14 7 7 
Dublin To ere er A T pune o| 7,914 5,490 2,423 |4 4,743 541 641 
— 3 aes 
Dundee City Tramways........|June 14| 1.163 | 1.246 83 |. 4g | 98 
East Ham Corporation.........|June 10| 1,922 | 1,068 |d- 254 4 668 | 15 14 
Glasgow Corporation...........|June 10| 20.829 | 18,986 T! 1,843 |+ 4,468 | 196 194} 
Gloucester Corporation.........| — — = i 15 ie 
Halifax Corporation ...........|June e| 8,071 1,756 |+ 1,315 |- 2,667 (53:171 | 87 
25 
Huddersfield Corporation.......|June 10| 2.578 | 1,753 |+ 825 |4-2,546 | 28) | 28i 
Hull Corporation..............|June 10| 3,030 2,678 |+ 352 Li 1410 | 29 96 
Ilford Corporation.............|June 10 748 540 |t 208 403 10 10j 
Ilkeston Corporation. weed veis June 14 119 136 |— 17 100 4 4 
Kirkcaldy Corporation......... — = — a act 7} 74 
Lancashire United Tramways...|June 14| 1,532 1,400 |+ 132 |4 907, 39 39 
Leeds Corporation.............|June 10| 9,284 | 7.115 [+ 2,169 |+ 7,453 | 108 | 108 
Leicester Corporation s.........|JUne 10| 3,090 2.379 711 ACH 2 ae 
Liverpool Corporation .........|/une 10} 13,166 | 11,456 4- 1,710 9,891 | 116 109 
Liverpool Overhead Railway....|June 11 1,731 1,441 |+ 290 2.015 | 6°65 | 2-40 
London County Council........|May 31| 46,119 | 41,925 |— 4.194 |-1- 19. 881| 189 | 1321 
London Electric Railway ......|Way —| 64,703 | 63,035 + 1,668 4- 290 | 21:25 | 21:25 
Lowestoft Corporation .........|May 27 173 168 |+ 6 |4- 161 83 | — 
Maidstone Corporation.........|Mar. 6 167 100 57 = 7-4 = 
Manchester Corporation........|June 10| 19,013 | 15,820 3,193 |-4 13,229! 188 181 
Metropolitan District Railway..|June 10. 11,593 | 10.975 618 17.540. 24 94 
Metropolitan Railway..........|June 11| 18,724 | 17,935 1 789 8,395 | 244 | 244 
Nelson Corporation............|. June 10 217 152 |-- 65 417 23 91 
Newcastle-on-Tyne Corporation.|June 10| 4,541 8,911 |4- 630 | 3 419 | 60} 50} 
Newport (Mon.) Corporation....|June 10 964 706 |.L 258 565: 14i 143 
Oldham Corporation...........|June 11| 2,067 | 1,912 |- 165 |+} 1,315 | 86% | 368 
Portsmouth Corporation .......j|April 29! 1,788 1,783 |J4- 5 |— 1,240 | 15 28} 
Reading Corporation...........|April 27 570 656 |+ 13 H- 171 13 13} 
Rochdale Corporation..........|June 10! 1,965 1,221 444 2,175 | 24 | 20-93 
Rotherham Corporation........|June 8 874 605 269 787 12 9:30 
Salford Corpotation............|June 12' 36.202 4,996 |-4 1,266 -]- 4,045 | 78 741 
Scarborough Tramways Co......|April23 — =< = zA | D Nis 
Sheffield Corporation .......... June u 7,281 6,083 |-- 1,197 |-- 5,209 | 40 40 
Southampton Corporation......|June 7 1,007 1,133 |4- 474 .| 979 | 18 18 
Southend-on-Sea Corporation...|Juno » 690 615 i-- 75 |- 1,1108, — -— 
Stockport Corporation ......... — | — — — — 25 25 
Sunderland Corporation........|June 11; 1,739 1,282 |J- 457 |-- 1,471 20 20 
Swindon Corporation ..........|June H 150 140 -+ 10 185 — — 
Torquay Tramways............ =, — — — — | 8:41 — 
Wallasey Corporation........../June 10 1,488 978 4+- 509 u 2,111 12-68 | 12°45 
Warrington Corporation........|June &$ 438 381 + 57 -L 210 9$ | 09:656 
West Ham Corporation......... Mar. 28' 2,445 2,250 |-- 196 — 278 | 27:8 
Wolverhampton Corporation....|June 14 908 899 + 9 .F1,288 | 25 = 


a Train Miles. 


AND TRAMWAYS. 


1otal 


Ending |receipts. 


May 


Mar 


8] 


81 


25 


31 
31 


3] 


. 3) 


81 


71,980 


56,713 
68,367 


35,210 
121,707 
89,6095 
49,124 


308,615 
65,295 


15,368 
109,979 
360,150 


25,497 
85,806 
13,899 
11,503 


7,472 
62,328 
53,287 

893,691 


92,609 


96,185 
128,729 


25,328 
7,214 


14,993 
68,689 


357,610 


682,276 
79,004 


Accounts for past year. 


Passengers 
carried. 


17,517,804 
12,546 501 
10,810,965 


2,939,144 
27,018,149 
14,686, 368 
10,708,184 


47,454,560 
12,911,113 


8,131,172 
25,058,146 
41,898,373 


5,704,071 
19,476,576 
9,657,654 
2,697,672 


449,077 


16,843,900 
16,059,912 


222,730,571 


17,067,856 


19,001,660 
30,964,954 


6,385,466 
1,968,850 


4,874,199 
13,765,829 


78,885,015 


125,507,283 
11,171,515 


1,891,035| 418,317,877 


10,896 


2,377,316 


810,094 | 165,800,077 


718,089 | 102,849,458 


7,576 
206,130 


85.146 
97,842 


102,978 
32,506 


63,000 
33,313 


244,005 


316,739 
52,647 
52,004 
5S 889 


— 


15,065 
49,835 


20,169 
127,066 


44,432 


h Half-years’ figures. 


2,118,878 
45,835,207 


8,452,562 
19,125,202 


23,053,717 
7,834,575 


11,360,871 
6,960,178 


45,771,611 
84,500,331 
10,121,887 
9,165,172 
14,561,672 
2,880, 420 
9,990,653 


6,206, 980 
36,846,649 


9, 440,369 


Car miles 
run, 


1,566,119 
1,207,761 
1,041,021 


592,312 
2,641,202 
1,782,706 
1,126,076 


5,914,718 
1,268,118 


432,9 
2,497,1 
1,456,780 


899,173 
2,269,500 
245,584 
816,764 


146.081 


1,822,894 
1,808, 753 


20,974,016 


1,909, 97 


2,058,063 
3,022,844 


634,446 
198,415 


459,066 
2,272,765 


8,152,990 
12,235, 408 
1,100,386 
39,545,512 
329,958 


17,367,200 


— 


208,708 
4,437,639 


895,238 
1,893,777 


2,291,707 
909,439 


1,402,532 
722.393 


5,486,150 
7,618,383 
1,167,451 
1,335,911 
1,451,906 

853,297 
1,059,029 


435,774 
2,007,805 


975,714 


Cost 
per 
Receipt» per car 
Pas , Car | Mile of | mik 
senger.) mile. | track. 
98 |11-02 | 4940 | 59 
108911113 | 2315 | 6-74 
127 12:60 | 3,915 | 8:36 
1:08 (11-05 | 2,897 58 
146 |1207 | 3,066 i 
1°101|10°464 | 2,857 -— 
1-21 |12°41 | 6,067 | 7:89 
1:07 | 7:75 | 1,416 | 641 
— {10°57 ud = 
2°01 |, 5°769/55,404 | 0-2ie 
1.07 | 680} 2578 | — 
1:057| 9-07 | 4498 — 
1:80 | 13-68 | 1,922 | 9-40 
'98 | 8:7 rad Hd 
49 |1227 |1,007 83$ 
*87 |1530| — | 7-98 
78 | 9-81 | $750 | 757 
"96 |1022 | 4,706 | 5-75 
1-30 |11-64 | 2,456 -— 
122 11:21 | 3,875 | 6°31 
1H: |1022| — | 6-04 
-87 |9-58 | 2066 | 6°42 
91 |79 | 1,803 | 7-4 
-711| 7-888 | 1,856 | 5:26 
1:08 |10°41 | 3,811 | 6:42 
1-106/11°42 | 6,020 | 7-055 
1:00 11:48 — | 6-42 
1:07 | 7-9 | 2179 | 682 
116 1119 | 4,667 | 7717 
148 | — ES = 
-— | 8-98 — = 
1:09 |1115 | 3,421 = 
99 | 9-42 425 — 
115 [12:399 | 2,653 | 8'817 
1:10 10:15 — = 
"96 | 8:289 | 4,183 | C98 
1°81 |10:774 — 
— {11°06 -— 
1:26 |1067 | 3,185 — 
900 | 9-978| 4,144 -— 
1-25 | 11:33 — : 
1:34 | 9-842| 1,880 | 6-75 
:097 | 973 | 2,944 — 
1:40 | 1-028 — — 
119 |11°28 | 3,971 = 
"915110°839 | 2064 | 625i 
80111021 | 4618 | 7: 


[d 
— |10929 | 2190 | 6.509 


ATi E 


| Electrical Epeipeer 


An Illustrated Record and Review of Electrical Progress, 


EDN AAA ` 


ee au = 
ie = 


Old Series, Vol. LII. 
New Series— No. 26, Vol. LVII. 


LONDON, JUNE 230, 1911. 


INCORPORATED 


Price 3d. 


Registered at the General ł ost Office. 


NOTES. 
SPECIAL NOTICE. 


Owing to the length of our Special Reports of the Brighton 
Convention of the Incorporated Municipal Electrical Asso- 
ciation, and of the Conference on the Education and Training 
of Engineers, organized by the Institution of Civil Engineers, 
several of our reqular features, including Electrical Progress at 
Home and Abroad, and Alternating Current Calculations, are 
unavoidably held over. 


HE following gentlemen have been appointed as 
delegates to represent the Institution of Electrical 
Engineers at the International Congress on the Applications 
of Electricity, which is to be held in Turin in September. 
Mr. S. Z. de Ferranti, Colonel R. E. Crompton, C.B., 
Mr. W. Duddell, F.R.S., Dr. R. T. Glazebrook, C.B., F.R.S., 
Mr. R. Kaye Gray, Mr. R. Hammond, Major W. A. J. 
O'Meara, C.M.G., Mr. A. Siemens, and Dr. 5. P. Thompson, 
F.R.5. 


FTER a conference with Mr. Tennant, of the Board 
of Trade, the long-protracted question of the electric 
lighting of Bethnal Green is now within reasonable distance 
of a settlement. It will be remembered that early in the 
year the Borough Council agreed that the Shoreditch 
Council should make application to the Board of Trade 
under Section 6 of the Electric Lighting Act, 1909, for 
an Order to sanction that Council giving a supply of 
electricity to any householders in Bethnal Green desirous 
of obtaining a supply. The Shoreditch Council made 
application for the necessary powers, and the Board of 
Trade invited a deputation from the Bethnal Green 
Electricity Committee to confer with Mr. Tennant, not 
only as to this application, but as to the non-exercise by 
Bethnal Green of its powers under the Electric Lighting 
Order of 1899. Mr. Tennant told the deputation that 
Section 6 did not bear the interpretation that the 
Shoreditch Borough Council sought to put upon it, and 
said he was of opinion that the power vested in the Board 
was not intended to apply to such an extensive supply as 
was included in the application from the Shoreditch 
Council The Board of Trade considered that an Order 
made under the section should relate either to separate 
premises or, in certain cases, where special circumstances 
exist, to a few premises situate within a reasonable distance 
of the border of the supply district of the body applying 
for the Order. Mr. Tennant pointed out that as the total 
demand already existing amounted to 700,000 units per 
annum, the Bethnal Green Council should 'tself arrange for 
a supply to be made, and he suggested that they should 
obtain a bulk supply from some neighbouring authority 
and distribute it within their own area. On this the 
Electricity Committee of the Council took the whole 
question again into consideration and finally resolved 
to enlist the services of a consulting electrical engineer 
to prepare a scheme and obtain tenders for a bulk supply. 
The Council adopted this resolution, and the necessary 
steps are to be taken without further delay. 


E zs Lord Provost of Edinburgh has been presiding 
over a great meeting in that city of the business men 
of Edinburgh, Leith and Midlothian, which was held with 


a view to considering the most effective steps for developing : 


the latent possibilities of the district. Several of the 
speakers dwelt on the desirability of obtaining cheap land 
and ex-Bailie Mackenzie, of Edinburgh, put forward the 
suggestion that if they offered cheap land with remission 
of taxation for a number of years, and offered cheap power 
instead of taking from £40,000 to £50,000 of the surplus 
from the electric lighting undertaking and frittering it 
away in small reductions of a fraction of a penny on the 
rates, he thought they would achieve something. A charge 
of a penny per unit was not cheap power. He would say 
that from March to October a cheap rate would be 3d. per 
unit. The Corporation had nearly one million pounds’ 
worth of plant standing there doing nothing, and it would 
be far better to encourage industries by offering electric 
power at Jd. per unit than by having the present rate. 
This is good, sound commonsense, and the meeting cordially 
testified their approval of the idea. The question was 
eventually referred to a special committee of inquiry, 
and a further public meeting is to be held to consider 
this committee's recommendations. 


EWS of some remarkable experiments with wireless 
electricity comes from Nuremburg. The operator and 
inventor is a local science teacher, Herr Christopher Wirth. 
His first experiments took place in a building where the 
inventor went into à room surrounded by thick walls and 
passed electric waves through the wall, exploding miniature 
mines on the other side in the order selected by his visitors. 
He also fired off a revolver and started and stopped an 
electric motor and a steam engine by the same means. 
The demonstrations were performed in the presence of a 
special Committee of the German Navy League, who 
afterwards accompanied Herr Wirth to the Wannsee Lake, 
near Berlin, where he navigated a specially-made boat 
from the land, steering it in all directions without visible 
connection, fired off guns which were on board, and exploded 
sunken and floating mines in the water. The unmanned 
motor-boat was then steered through a labytinth of small 
boats, the gear was reversed, and she returned to her 
original position. Bengal lights and fireworks were also 
ignited by wireless waves and only in the order desired. 
The wave currents were transmitted and received through 
antennz: in a very similar manner to that used in con- 
nection with receivers and transmitters in wireless tele- 
graphy. The inventor has also applied his apparatus to 
balloons and flying machines. Thus an aeroplane with 
electric motor can be steered from land in all directions 
and can be made to drop bombs when required. A some- 
what similar invention was recently reported from New 
York, where Mr. Mark Anthony, a well-known electrical 
engineer, offered his device to the United States Govern- 
ment for £25,000. The offer was declined, and it is now 
under the consideration of the French Government. 


NE has in these days to be thankful for small mercies, 
and we are grateful therefore to the “ North Mail " 

of Newcastle-on-Tyne for the candid expression of its belief 
—in a note on '' the awful perils of electricity "—that “ no 
thoroughly sane man can share the view of the extremists 
who declare that a hideous judgment is preparing for 
mankind because of his so-called * immoral ' tampering with 
a force of which he does not even know the nature." The 
“ thoroughly " in this case seems almost a touch of genius. 
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pons the Telephone Transfer Bill is passed a strong 
. effortisto be made to get the whole question referred 
-to a Select Committee. We trust that the London Chamber 
of Commerce and the Associated Chambers of Commerce 
throughout the country will see to it that an irresistible 
mass of public opinion is put forward before the Committee 
with a view to saving the telephone system from the 
paralyzing influence of the Post Office. When Mr. Samuel 
was introducing his Transfer Bill in the Commons the other 
day he talked glibly enough of what the Post Office proposed 
to do, but he was disingenuously reticent as to what it had 
done in the past. As we have already shown in these 
columns, the Post Office, in the early days of the telephone, 
opposed the innovation at every turn, and by every possible 
expedient checked its development. Commenting on this 
phase of the question, the '* Times " dealing editorially with 
Mr. Samuel's speech, says: “ It was really the business of 
the Post Office to be quick to appreciate the enormous 
possibilities of the new invention, but the Post Office, 
whose energy and scientific proficiency Mr. Samuel dwells 
upon with complacency, was not merely indifferent but 
hostile. Its attitude was one of futile annoyance at the 
appearance of a thing which threatened to disturb the 
routine of its telegraph business. The telephone was taken 
up by private enterprise in face of official discouragement, 
and only when that was done did the Post Office begin to 
move. It moved in the direction of obstructing the novel 
undertaking. It obtained from the Courts a judgment 
declaring that its monopoly of telegraph business included 
a monopoly of transmission by a method unknown when it 
secured control of the telegraphs. But it did not then pro- 
ceed to equip the country with the new means of trans- 
mission. It merely compelled the struggling pioneers to pay 
licence duties for the privilege of carrying on what was then 
a speculative industry. At a later date, when the National 
Telephone Company had been established, Parliament 
threw further difficulties in their way by enabling the Post 
Office to grant licences to municipalities. All this was 
extremely discouraging and prejudicial to an enterprise, the 
very essence of which was power to offer the public tele- 
phonie communication over large continuous areas. Still, 
in spite of all discouragement, private persons had sufficient 


faith in the idea to continue the struggle. Many must have: 


lost considerably by their pertinacity, and amalgamation 
was resorted to as the only means of improving the adverse 
conditions. It went on under pressure of circumstances 
until most of the systems in the country were combined to 
form the National Telephone Company, which was speedily 
disparaged as a monopoly. This was in 1889, at which 
period all that the Post Office had done on its own account 
was to establish a few provincial exchanges, which did not 
obtain, or deserve to obtain, any considerable number of 
subscribers. It is clear, therefore, that the Post Office can 
claim very little credit for the development of the telephone. 
It showed no initiative whatever, and it hampered the 
operations of those who did sliow appreciation of tlie novel 
and potent method of correspondence. Had we been left 
to the tender mercies of the Post Office alone, we should 
certainly be at this moment in a position of backwardness 
which, thanks to the energy of private persons, we cannot 
now contemplate without a shudder." Is the telephone 
system to go back to this strangling system? It un- 
doubtedly will unless a vigorous and united effort is made 
to avert what every business man in the country looks upon 
as a disaster. 


CORRESPONDENT who signs himself “ Northern 
Farmer," writing in the leading agricultural journal, 
describes the Postmaster-General’s proposals for farmers’ 
telephones as “ wholly unworkable.” The question of 
distance alone, he says, will make a five-party line com- 
bination unworkable. Dealing editorially with this aspect 
of the question, the “ Fruitgrower and Market Gardener ” 
takes up much the same attitude, pointing out that in the 
districts where the telephone is most needed the five-party 
arrangement will probably prove quite impossible of 
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attainment under the conditions laid down. “ Seeing that 
the telephone is an absolute necessity to business men,” 
says the writer, “and that the grower and farmer in 
isolated districts is far and away the most severely handi- 
capped by mere distance, it seems to us that a gracious and 
long-deferred act of mere justice might very well have been 
graciously extended to a long suffering class of business 
men at a nominal price and unencumbered by any condition 
whatsoever as to party line arrangements or anything of 
the kind. It is the desire of the entire population of this 
country that men should he encouraged to keep on the land 
and to go back to the land, and yet, over so simple a matter 
as the telephone, these men, who carry on their work in 
isolated surroundings are to be placed on no better terms 
and conditions than the town man who has the telephone 
at his command at every street corner. It is a miserable 
policy of profit-earning that is adopted, unworthy of a great 
country or a great department. To say, in Parliament at 
this time of day, when we are ameliorating the condition of 
all the classes into which the country is divided, that the 
rich Post Office department cannot extend the telephone all 
over-the country (and especially to the sparsely-populated 
districts where it 1s most needed) is a positive scandal, and 
we appeal to all parties in the State to see that it is no 
longer possible that such a statement can be tolerated for a 
moment." A Telephone Authority would remedy this 
grievance in à week. 


It is, however, as we have already pointed out, not the 
habit of the Telephone Department of the Post Office to 
study the needs of the public. Here is another instance in 
point. Writing to the journal already quoted, Mr. H. R. 
Marshall, of Barnham, Sussex, savs that in that town, 
within à hundred yards of his nurseries, is the post office. 
“ This post office has all the telegrams telephoned through 
from the nearest town, which town has a full telephone 
service. We asked that this post office of ours might be 
made into a telephone call office. The local postmaster was 
willing, space was available, customers ready and anxious. 
The reply was that unless a guarantee of £20 was found per 
annum this facility could not be given." This seems to us 
an excellent illustration of the business enterprise of this 
great department. The Post Office publicly offers through 
the Telephone Directory to rent a standard Post Office 
telephone cabinet ór call box to any subscriber for £2 per 
annum (not £20) or to sell it outright for £14 10s.—which, 
by the way, 1s £4 more than the price asked by the makers 
—and yet it requires an annual guarantee of £20 from the 
publie before it will put up a call-box in an existing post 
office already on the telephone circuit ! | 


UST about the same time: that Mr. Samuel was ex- 
plaining that only a small proportion of the applica- 
tions for farmers' telephones could be granted, and that he 
would want a minimum of three subscribers at £3 a year to 
every mile of wire—a condition quite impossible of fulfil- 
ment over nine-tenths of the area where farmers’ telephones 
are most needed—one of the gentlemen of his Department. 
Mr. John Lee, B.A., telephone traffic manager at the General 
Post Office, was lecturing on modern methods in Telephony. 
By a most unfortunate accident he dwelt at eo me length 
with the automatic exchange at Columbus, Ohio. This is 
connected, he said, with many farmers’ houses over a wide 
stretch of country. “ Across the telephone the farmers got 
weather forecasts, talked about the state of the crops, 
transacted a great deal of business, and indulged in social 
intercourse. Even the school children compared the results 
of their home lessons by telephone." Mr. Lee's picture must 
have been very comforting to his chief. 


The Council of the National Electrical Manufacturers’ 
Association have elected Mr. F. H. Nalder to the post 
of chairman as, in consequence of Mr. W. H. Butler having 
for a time severed his connection with the Electrical 
manufacturing industry, he has resigned the chairmanship 
of the Council, which resignation the Council accepted 
with much regret. 
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The Electrical Industry of Great Britain. 


Inquiry into its Condition and Prospects. 


THE COMMERCIAL ASPECT OF EDUCATION 
AND TRAINING. 
By AN ENGINEER 

In view of the Conference on the Education and Training 
of Engineers which was this week held at the Institution ; 
of Civil Engineers, it will be interesting to touch 
on some points in connection with technical Sano 
which are not usually discussed in the press but which have 
frequently a good deal of influence on the question. 

There is a very common idea among those who are not 
in close touch with the engineering world, that the relatively 
poor show we are making nowadays is due to the absence | 
of proper technical education. There may be some people 
who look upon the present state of affairs, even in the 
electrical trade, as being all that is desirable, hut they are 
usually people whose incomes come from other quarters. | 
To many people technical education is the panacea, the | 
cure all, and the subject is mentioned when the merchant 
finds the representatives of Continental concerns. cutting 
into his foreign trade or when the manufacturer finds that, 
despite all his exertions, his banking account does not glow 
like Board of Trade statisties. Then people say that our 
workmen are not skilled enough, they want more education. 

This impression is not justified in a large number of 
cases. The output per operative is if anything greater in | 
Great Britain than it is in most European countries, and 
what is wanted is not more education outside the shops but 
more careful education inside the shops. Some factory 
owners look upon apprentices as cheap labour and as very 
little else, forgetting that if they want good workmen in the 
future they must take a little care about them when they 
are heing trained. There are still plenty of young men who 
come from the same stock as the old millwrights who made 
the name of Great Britain for machinery, but the high 
cost of living and other causes have tended to make parents 
send their children to work as early as possible. and there- 
fore in many towns there is far more competition for Jobs 
as van boys, newspaper boys and telegraph bovs than; 
there is for apprenticeships in skilled trades. The decline 
of apprenticeship, and the anxiety to earn money early 
has, in géneral, done more damage than the absence of ' 
all- round training in technical schools. 

The advent of automatic machinery has made the | 
problem of the correct education of the worker a very 
difficult one. As time goes on, more and more work can be 
done on machinery with the aid of an operative of only: 
average intelligence, which formerly required. the servic es | 
of men of the highest skill; and the demand for the highest | 
skill in the worker is decreased while the necessity for skill: 
in the designer. the organizer and the commercial man, | 
becomes greater than ever before. In America recently | 
there has been a tendency to reduce manual labour to suc A | 
a degree of mechanical routine that the workman duming | 
hours of labour becomes merelv a brainless automaton, 
and the difficulty is to obtain the output and eftic jency | 
necessary for modern competition without crushing out 
the individuality of the worker himself. The responsibility 
becomes greater every day on the brain worker and organ- | 
izer, and ‘there is less than ever just cause for the current 
doctrine that the profits of industry should belong to the 
manual worker alone. There is in some quarters a move- 
ment to abolish half-time in factories in favour of technical 
education, but this. it is to be feared, has sometimes been 
due more to an anxietv to find work for more fully paid 

operatives, than to any genuine anxiety to benefit the 
bovs or girls. 

There are in Great Britain much greater facilities for 
secondary technical education than is usually imagined, | 
and there are a large number of County Council Schools 
and Polytechnics where the sons of the artizan can learn 
a great deal about the principles underlying their daily | 
work. Unfortunatelv, in too many cases the facilities are | 
not used by those for whom thev are intended, and in many 
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evening classes those who are, from the political point of 


view, looked upon as manual workers, are conspicuous 
by their absence, and their places are taken bv boys and 
airls of the lower middle classes. Manv of the Polytechnics 
are very well run and can show points to some of the more 
advanced institutions. It is to be hoped, however, that the 
tendency that can be observed in some quarters to make 
Polytechnics into centres for political propaganda will be 
abandoned as likelv to lead to difficulties and strife. 

One would imagine at first sight that the big Trade 
Unious that claim to do so much for the worker would be 


| in the forefront in the support of technical education. This 


is the case to a great extent in Germany, but, unhappily, 
itisnot so here. The unions spend so much time preaching 
against their so-called capitalistic enemies that they have 
no time or money to devote for the encouragement of 
technical education or for the encouragement of skill. It 
is true that the Trade Unions subscribe to Ruskin College 
and send students there, but that, in the view of many, 
is merely a centre for advanced Socialism where youths 
are trained to be labour agitators and ‘ social workers.” 
and not to be good workmen. In fact, a man who by his 
skill or energy can turn out more work than his mates, is 
looked upon by the so-called friends of labour as a 

* master's man " and a blackleg. 

It has been the fashion for some years to rave 
about Charlottenburg as if it was the onlv place worth 
talking about. There are schools in other parts of Germany 
which for individual subjects are regarded much more 
highly. It is quite true that the facilities for technical 
education in Germany are greater than those in any other 
country, but it by no means follows that those m this 
country are very far behind. Daily newspapers frequently 
enlarge about the thousands of highly trained engineers 
and technical men who are turned out by the big German 
schools every year, forgetting that the average intelligence 
is nothing out of the wav, and that the average student 
there spends more time drinking beer than he does attending 
lectures. At manv of the German High Schools the atten- 
dance at lectures is under 50 per cent., and in most cases 
the number of diplomas and doctors degrees given is not 
large in comparison with the total number of students ; 
while the minimum standard is usually not a very high 
one. If a boy takes a diploma at anv British school it is 
a certificate that he has attended all the lectures, and has 
done a certain minimum of home work and exercises, but 
in Germany it is very usual for students to enjoy them- 
selves for the first year or so and then get crammed through 
the (generally) oral examination at the end of his time. 
People are so fond of running down their own country that 
they imagine that every German student must necessarily 
be a perfect enevelopiedia of scientific and technical know- 
ledge ; whereas, in fact, he is not. 

We have admirable technical schools at Birmingham, 
| Newcastle, Leeds, Manchester and elsewhere, with first- 
class equipment, and people are too apt to talk too much 
about the machinerv, apparatus, instruments and other 
pretty things and not enough about the personnel. A good 
professor, with a little «imple apparatus, who keeps the 
standard of his work down to the lower average of the 
intelligence of his class, will do more with a few pieces of 
coloured chalk and a black board than many of his more 
scientifie and academic confréres will do with a room full 
of expensive apparatus. We want more practical men as 
professors, men who know that the student of to-day has 
to earn his living to-morrow, and who understand that it 
is not mere knowledge in the abstract that is wanted, but 
useful knowledge. Too often professors are chosen by very 
worthv lavmen for the letters after their names or because 
of the highly scientific treatises that they may have written, 
regardless of their practical experience or their successes as 
teachers or lecturers. The professor is too often the ex- 
decoy duck student who works out his calculations to about 
three places of decimals more than necessary, and spends 
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most of his evenings making highly coloured drawings in 
his note books. This class of student usually stays on an 
extra year or so at the technical school, often conducting 
research of an utterly futile and aimless character. Then 
he becomes a demonstrator at some other school, and if 
lucky becomes before long a full blown professor some- 
where, with no more knowledge of workshop practice than 
that obtained from the water polishing that usually goes 
on in college workshops, and sundry visits to works with 
students. Sometimes design is taught by men who have 

the haziest idea of what it means to design and build a 
machine which will not merely look nice on paper (with 
the aid of colour washes), but which can be sold at a profit 
when completed. In the last year or so people have been 
more particular with regard to practical experience, but 
they do not seem to be very ready to pay for it, judging 
by the advertisements which often appear for demon- 
strators, lecturers and professors. The labourer 1s worthv 
of his hire, and a good man cannot afford to teach students 
for the glory of the thing, but there are some people who 
serve on public bodies who think that nobody, unless it 
happens to he themselves, ought to be paid more than 
about two pounds a week, and therefore a man who is 
expected to have a number of educational, scientific and 
practical qualifications 1s offered less than that earned by 
many a collier or shipvard riveter. : 

In Germany and on the Continent professors are 
encouraged to take on consulting work, special facilities 
being given them for that purpose. Some of our own con- 
sultants denounce this, and are then usually thc first to 
complain that they cannot get suitable men for assistants. 
In this sort of thing the doctors and surgeons in this country 
shine. They give a great deal of their time to the gratuitous 
teaching of students in hospitals and medical schools, with 
the knowledge that they are not merely helping the young 
idea, but are also assisting progress, knowing also that 
“ by teaching we learn." There is no doubt that some of 
our leading engineers and electrical men could do more in 
a practical way for Technical Education than they do. It 
is true that many men give their experiences to the public 
through the agency of the various engineering societies, 
but what is wanted is more visiting lecturers, not merely 
professors, but men well up in the professions who will 
give up an afternoon occasionally or an evening to lecturing 
to students on some special subjects. 

There is a great lack of co-operation in technical educa- 
tion, as in nearlv everything else in this country. The 
manufacturers will not give their designs nearly as readily 
as they do on the Continent. This can be seen from the 
number of foreign machines illustrated in our technical 
books. English manufacturers are too fond of semi-secrets 
and think that their own processes must be better than 
those of their competitors, but as usual in these cases it 
means a fool's paradise. Those who are full of secrets are 
usually behind hand, as they do not watch what others 
are doing. Manufacturers should remember that despite 
the statements of some platform economists, there is such 
a thing as national trade, and that to give information to 
students means, in the long run, helping themselves. Some 
firms now give facilities to their apprentices and pupils 
to attend technical schools, and some have classes and 
lectures specially arranged for. This is a step in the right 
direction ; but it is a pity that those who represent labour 
so rarely appreciate this sort of thing. 

The Technical School has been in manv countries a 
direct incentive to trade, and Germany owes an appreciable 
part of her trade in Russia and in Scandinavia and else- 
where to the large number of German-trained engineers 
and business men who are about on the Continent. A man 
who has had his technical training in Germany will naturally 
have some bias towards German goods and methods, and 
there is no doubt that the money spent every year in the 
training of foreign technical men has vielded magnificent 
results in business to the home manufacturer. The same 
thing has happened with regard to the United States and 
students from Canada, Mexico, China and Japan, and this 
factor has so far been recognised that there is a proposal 
to found German technical schools in the Far East ir 
order directly to assist German trade. There is an idea 
on the Continent that technical education with us is non- 
existent, or, at least, out of date—an idea that our own 
popular press has assisted in every way, and therefore 
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young men from abroad do not come to us to be technically 
educated as they ought to. We want more Colonial and 
foreign students and a few scholarships, for overseas 
technical men would pay a handsome national return in 
a few years. 

On ilio Continent it is very usual for students to make 
a technical tour before starting work, and it would be a 
very good thing if the practice were more usual here. We 
are frequently reproached for being too insular, and the 
training of an enginecr makes it easy to pick up ideas. 
There is no doubt that the big engineering societies could 
do much more than they do at present in granting travelling 
scholarships. It is quite a common thing to find the ex- 
periences and impressions of students who have made a 
technical tour, in Continental journals. People on the 
Continent are so prone to think that we are behindhand 
in everything, thanks to our dailv press, that new plant 
and machinery installed here are rarely described in the 
forcign technical press, and business is at times certainly 
lost from this reason. A few pounds spent in railway fares 
will often prove more useful than gold medals, or, rather, 
the silver gilt ones given by some of our institutions. 
Foreigners who come over here are frequently astonished 
at the progress made in various directions, but those who 
sell foreign. machinery. naturally say that everything in 
this country is hopelessly out of date, and the pity of it 
is that too many business people believe such very biassed 
statements. 

The question regarding the study of commercial questions 
in technical schools has been discussed in the press recently. 
There is no doubt that one of the greatest faults of our 
svstem of technical instruction has been the idea that to 
discuss any questions of cost or commerce would be beneath 
the dignity of a professor. Despite all that has been said 
to the contrary by well-meaning dreamers, even the 
engineer has to obtain practical results and has to make 
his work pav in order to make money. Engineering does 
not merely consist in the utilization of the forces of nature 
for the sake of fame or honour. Hard cash has, in the long 
run, to be the guiding star. Every engineer should know 
something about office routine, salesmanship and the value 
of the world' s markets from an engineering point of view 
but it is a moot point as to how far it is desirable for a 
salesman or business manager to have a detailed technical 
knowledge of the goods he is handling. In many instances 
a salesman gets on better without this detailed knowledge. 
Very many buyers get pretty fancies of their own, fancies 
which may be quite impracticable, and if a salesman dis- 
cusses the question and says that this or that cannot be 
done, or that the result is not worth the candle, the pur- 
chaser will get annoyed and will go to somebody else who 
will promise anything in order to get work, on the great 
probability that once the order has been given and the 
machinery installed, the customer will be content with 
what he has cot. If under these circumstances a salesman 
points out that what another firm has promised to do if 
given the order is impracticable, he is at once met with 
the answer that his own firm must be jealous or must 
be out of date, and owing to the fact. that a highly technical 
salesman has a tendency to think too much of the interests 
of the customer and too little of the money side of the 
concern he is representing, a little technical knowledge is 
often better than that of a detailed character. In certain 
cases, it almost seems that a glib tongue is of more value. 
from a salesman’s point of view, than expert technical 
knowledge. It seems almost immoral to say so, but at 
times it is the only conclusion that one can come to. 

A good engineering salesman is born and not made. It 
is quite true that firms that have exceeded the very elastic 
limits of present-day commercial morality frequently get 
into difficulties, but there are some conspicuous examples 
to the contrary. What is wanted is more commercial 
knowledge among technical men and not so much more 
technical knowledge among commercial men. The com- 
mercial side of engineering is usually the most paying side, 
but to be successful generally requires some natural aptitude 
which cannot be taught in schools. 

There have been in the last few vears remarkable develop- 
ments in the growth of technical education by corres 
pondence. This system was developed in America, largely 
to suit those who lived in districts far away from the biz 
towns where technical schools were to be found. The 
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svstem 18 to supply a series of text books, with questions 
to be answered by the student, the questions being corrected 
at the headquarters of the institution. The correspondence 
system supplies a distinct want, and the fact that the 
students have to pay in most cases the fees out of their 
own pockets, tends to make them more keen than those who 
attend rate-aided evening classes ; although correspondence 
can never take the place of experience and individual in- 
struction. It is one of the peculiar traits of character of 
the English workman that a man who tries to better 
himself is looked down upon, and therefore a foreman or 
leading hand can take a correspondence course when from 


petty jealousy he could not take evening classes. 

The question of technical education generally is a com- 
plicated one. We are not so badly off as many people 
think, and the difficulty is to get credit for what has been 
done. Some people think that to he up to date one must 
necessarily be a foreigner or, at least, have been educated 
in some foreign technical school. In education, as in many 
other things, what is wanted is more national co-operation 
and not so much national self-depreciation. And what is 
wanted more than anything else is a reasonable outlook 
for those who have been technically trained. 


Schedule of Questions and Further Replies. 


To facilitate reference and avoid repetition, we have 
recapitulated the questions sent out. A further instalment 
of replies will be given in our next and succeeding issues. 


(1) Is the present condition of the electrical industry, 
in your view, as satisfactory as it might be? If not, 
have you any general views as to the cause ? 


(2) What remedies do you suggest ? 


(3) Is an extension of the principle of combination in 
your opinion desirable ? 


(4) Would you advocate the Continental system under 
which manufacturers secure the co-operation . of 
bankers in various enterprises ? 


(5) Would you advocate the establishment in this country 
of an Electrical Industrial Bank ? 


(6) How would you remedy such a case as that of the 
Victoria Falls Power Company, in which German 
manufacturers, by investing £3,000,000 in Debentures. 
secured £8,000,000 in orders while English financial 
houses were hesitating whether to invest or not ? 


(7) Would you be disposed to support the suggestion 
made by Lord Furness for the establishment of a 
Chartered Institute of International Commerce, or 
some similar organisation ? 

(8) Do you approve the suggestion that technical attachés 
should be appointed at our embassies abroad in order 
to report on contemplated enterprises and advise 


FROM MR. THEODORE SCHONTHEIL, M.I.Mech.E., 
M.I.E.E.. DIRECTOR OF MESSRS. HASLAM 
& SCHONTHEIL, LTD., ELECTRICAL EN- 
GINEERS, CARDIFF. 


1. It certainly seems to me that the present condition 
of the electrical industry is anything but satisfactory, and I 
should say that this unsatisfactory state of the industry is 
caused by the prevailing low prices. 

2. We should protect our home market and endeavour 
to stimulate trade with our Colonies and dependencies. 

9. There is certainly room for a better understanding 
between manufacturers. Such an understanding or combi- 
nation is in existence in a few branches of the electrical 
industry with most satisfactory results. 

4. Yes. 

9. Yes. 

6. The case you mention seems to me to show that the 
German financial houses are more enterprising than our 
own, or that our financial houses have no confidence in the 
manufacturing capabilities of their fellow countrymen. It 
seems to me impossible to suggest anv other remedy for 
this state of things than the establishment of electrical 
industrial banks, which would support schemes such as the 
one mentioned, 

7.° Yes, but such an organisation would require all the 
time and energies of a number of live business men. 

8. Jt seems to me that our Consuls do far less in the wav 
of fostering business tlian do the Consuls of other nations. 
If they circulated as much useful information as, say, the 
American Consuls appear to me to do, there would be no 
need to appoint technical attaches to our Embassies. 

9. Yes. 

10. Iam in favour of an import duty being levied on all 
manufactured articles. This import duty could be in pro- 
portion to the duty levied against us on similar articles by 
the most important manufacturing nations. 


British manufacturers regarding local conditions? If 
not, what system of organisation would you suggest ? 


(9) Should there be such an amendment in the income tax 
Acts as would bring within their scope Continental 
manufacturers working in this country through 
agents ? 

(10) Should an import duty be levied on electrical imports 
from foreign countries ? 


(11) Are the criticisms on British methods of doing business 
abroad, which are from time to time put forward by 
British Consuls, in your opinion justified 1 

(12) Are there any special improvements in our methods 
of doing business abroad which you would desire to 
see more generally adopted, such as printing catalogues 
and price lists in the language of the country in which 
it is desired to do business, the adoption of their systems 
of prices, weights and measures, and conformity with 
their customs in regard to credit, delivery, etc. ? 

(13) It has recently been stated by a British Consul that 
“ German firms are securing business which might be, 
and formerly was, done by British firms, simply because 
British firms to-day endeavour to sell what they want 
to sell instead of what the foreign merchant wants to 
buy." Is there, in your view, any truth in these 
allegations ? ; 

(14) Are you in favour of a co-operative organisation for 

Publicity Campaigns on a large scale ! 


11. Ithink there is some slight ground for criticism, but 
I do not think the sweeping assertions sometimes made are 


justified. 
12. We should certainly adopt the methods of our 


foreign competitors, of which we have plenty of examples. 
We do rot find foreign bouses circulating anything but 
English catalogues with the prices and other particulars 
printed in English in this country and our Colonies. 

13. My experience has been that foreign manufacturers, 
particularly American, have certain standards which they 
are most unwilling to depart from, unless they feel that there 
is an enormous demand for material which is a departure 
from their standard. In such cases they are willing to supply 
what is required, but not otherwise. I think if the British 
Consul in question had looked further into the matter, he 
would have found other reasons for the loss of business 
reported. 

14. A co-operative publicitv campaign, if properlv 
organised, and carried out by the electrical manufacturers 
of this country, would undoubtedly be of great value. 

l THEODORE SCHONTHEIL. 


FROM THE MANAGER, THE DUSSEK 
BITUMEN COMPANY, DEPTFORD. 


l. No, the industry is in an overcrowded state. 
3. No. 
4. No. 
5. No 


6. English financial houses have no confidence in the 
electrical trade. 


1. No. 

8. Yes. 

9. Yes. 

10. Manufactured goods, yes. 
11. Yes. 


12. Yes. 
13. Yes. 
]4. No. 
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The Incorporated Municipal Electrical 
Association. 


Proceedings at the Sixteenth Annual Convention. 


No more fitting place than Brighton could be found for 
the annual Congress of the Incorporated Municipal Elec- 
trical Association, for it may almost be said to be the 
birthplace of the Association. At all events, the Association 
met there in 1895, fifteen years ago, and Mr. Arthur Wright, 
who designed and carried out the municipal installation in 
the town and who has only recently retired from the 
position of consulting electrical engineer of the Corporation, 
was the first elected president. At that time the Association 
numbered only 114 all told, but now the members number 
407. Apart from the business part of the proceedings and 
the natural attractions of the town, Brighton has several 
features of special interest to those engaged in electricity 
undertakings, inasmuch as she claims to be the first in the 
field with regard to both electric lighting and traction, and 


evidence of this was given by Mr. J. Christie in his presi- - 


dential address. The Conference this vear was well attended, 

the following having notified their intention of being 

present :— 

List oF DELEGATES. 

Acland, R. L., Chief Electrical Engineer, Chesterfield. 

Allan, P. F., Messrs. Siemens Bros. Dynamo Works. 

Ailen, S. T., Chief Electrical Engineer, Carlisle. 

Anderson, A. B., Messrs. Ferranti, Ltd. 

Augus, H. W., Chief Electrical Engineer, Eccles. 

Arden, G. D., Southampton. 

Aron, Prof., Aron Electricity Meter Company, Ltd. 

Ashworth, James, Chairman, Electrical Lighting Com- 
mittee, Heywood. 

Atchison, C. C., Chief Electrical Engineer, Rochdale. 

Atkinson, H. S., Chairman, Electric Lighting Committee, 
Cleckheaton. 

Ayton, F., Chief Electrical Engineer, Ipswich. 

Bache, W. J., Chief Electrical Engineer, Cheltenham. 

Bailey, W., Chairman, Electric Lighting Committee, 
Greenock. 

Balmforth,, Councillor, Councillor, Doncaster. 

Barbour, R. H., Electrical Apparatus Company. 

Barker, E. A., Chief Electrical Engineer, Barnsley. 

Bastian, J., Bastian Meter Companv. 

Beauchamp, J., Chief Electrical Engineer, Tunbridge Wells. 

Bell, A. R., Chief Electrical Engineer Uxbridge Electric 
Supply Company, Ltd., 

Bell, J., Chief Electrical Envineer, Aberdeen. 

Billington, G., Chairman, Electric Lighting Committee, 
Salford. 

Binns, W., Chief Electrical Enigneet, Reading Tramways. 

Bishop, H. C., Chief Elec.rical. Engineer, Newport. 

Black, A. S., Chief Electrical Engineer, Southport. 

Blackler, E. T., Chairman, Electric lighting. Committee, 
Torquav. 

Blackman, A. N., Chief Electrical. Engineer, Sunderland. 

Bland, A. V., Morecambe. 

Blascheck, C. A., Chief Electrical Engineer, Canterbury. 

Bloxam, 1. W., Chief Electrical Engineer, Belfast. 

Bolam, J. H., Chief Electrical Engineer, Weymouth. 

Boot, Horace, London. 

Boyd, W. J.: Chairman, Electric. Ligh ing. Committee, 
Londonderry. 

Bremner, Ashton, Acting Chief Eleccrical Engineer, Walsall. 

Britton, 5. B., Chief Electrical Engineer, Chester. 

Brodie, Ald., Chairman, Electric Lighting Committee, 
Blackpool. 

Brooking, J. H. C., the St. Helen's Cable Company, Ltd. 

Brydges, J. K., Chief. Electrical. Engineer, Eastbourne. 

Bruce, J. G., Chief Electrical Engineer, Willesden, 

Bumpus, Ald. A. A., Chairman, Electric Lighting Com- 
mittee, Loughboro'. 

Burbidge, A. H., Chief Electrical Engineer, Kilmarnock. 

Burman, J. B., Birmingham. 

Burnett, H. R., Chief Electrical 
Furness. 


Enoineer, Barrow-in- 


Campion, R. H., Chief Electrical Engineer, Dewsbury. 
Cair, R. M., Chief Electrical Engineer, Leek. 
Chattock, R. A., Chief Electrical Eagineer, Birmingham. 
| Chisholm, G. S., Messrs. Siemens Bros. & Company, Ltd. 
Clarke, R., Chairman, Electric Lighting Comnnittee, 
| Worcester. 
| Clegg, S., Chief Electrical Engineer, Lincoln. 
Cramb, A. C., Chief Electrical Engineer, Croydon. 
| Cridge, A. J., the Electrical Company. 
| Christie, J., Chief Electrical Engineer, Brighton. 
Cleary, Jas., Brighton. 
| Clothier, J. H., Chief Electrical Engineer, St. Annes-on-Sea. 
| Clough, A.. Chief Electrical Engineer, Liverpool. 
, Cloughton, G., Portslade. 
| Colville, G. H., Vice-Chairman, Electric Lighting Com- 
mittee, Swansea. 
Cooke, W. F., Nelson. 
| Cooke, W. H.. Chief Electrical Engineer, Luton. 
| Cooper, A. G., Chief Electrical Engineer, Colne. 
Cooper, W., Vice-Chairman, Electiic Lighting Committee, 


Bolton. 
_ Coupe, H., Chairman, Electric Lighting Committee, Raw- 
tenstall. 


| Couzens, H. H., Chief Electrica] Engineer, West Ham. 
| Couzens, H. W., London. 
Coveney, A., Chief Electrical Engineer, Erith. 
' Craig, G., Chairman, Electric Lighting Committee, Leith. 
. Crawford, W., London. 
| Crawter, F. W., the Chloride Company, Ltd. 
. Croager, A., London. 
| Croot, G., Chairman, Electric Lighting Committee, West 
Ham. 
Cross, Ed., Chief Electrical Engineer, Rotherham. 
Crowther, J. A., Chief Electrical Engineer, Wallasey. 
| Crowther, J. W., Sheffield. 
. Davies, Ald. R. C., Chairman, Electric Lighting Committee, 
| Chester. 
Dav, A. A., Chief Electrical Engineer, Bolton. 
, Dav, C., Messrs. Mirrlees, Bickerton & Day. 
. Denton, H. H., Chief Electrical Engineer, Crewe. 
Deverill, A. G., Brush Electrical Engineering. Company, 
Ltd. 
Dexter, W. A., the Mirrlees Watson Company, Ltd. 
I Dick, J. R., Lucy & Company. 
Dickinson, E., Chairman, Electric Lighting Committee, 
| Wigan. 
Pixon, H. L., Chef Electrical Engineer, Leatherhead 
Electric Supply Company. Ltd, 
Dormann, E., Aron Electricity Meter Company, Ltd. 
| Duxbury, Ald. R. D., Chairman, Electric Lighting Com- 
| mittee, Bury. : 
Eckersall, H., Messrs. W. T. Glover & Company. 
. Ellawav, A. G., Chairman, Electric Lighting Committee, 
Birmingham. 
England, H., Chairman, Electric Lighting Committee, 
Wakefield. 
| Eunson, D. M., Chief Electrical Engineer, Cambuslang. 
Fawcett, Abraham, Halifax. 
Fedden, S. E., Chief Electrical Engineer, Sheffield. 
Fellingham, E., Brighton. 
(Ferguson, R. F., Chief Electrical Engineer, Hastings. 
Field, M. B.. Messrs. Ferranti, Ltd. 
Foulds, H., Birmingham Electricity Department. 
Fox, E. J., Messrs. Stewarts & Lloyds. 
Francis, O. F., Chief Electrical Engineer, Kirkcaldy. 
Friederichs, H. F., Chief Electrical Engineer, W. Hartlepool. 
Frisby, W., Chief Electrical Engineer, Colchester. 
Furness, CL, Chief Electrical Engineer, Blackpool. 
Gibb, "hos. Chairman, Electrie Lighting Committee, 
Aberdeen. 
| Gibson, 8S. €, Chief Electrical Engineer, Nuneaton, 
(all, J. C., Chief Electrical. Engineer, Peterborough. 
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Good, W. E., Chanman, 
Maidenhead. 
Goslin, E. T., Chief Electrical Engineer, Glasgow Tramways. 


Electric Lighting Committee, 


Gregory, J. P., The British Thomson-Houston Company, 
Ltd. 
Hall, T., Chief Electrical Engineer, Burton-on-Trent. 


Halmshaw, Councillor, Vice-Chairman, Electric: Lighting 
Committee, Doncaster. 

Hanmiltor, C. K., Southsea. 

Hammond, R., London. 

Hargreaves, T. W., Vice-Chairman, Electric Lighting Com- 
mittee, Burnley, 

Harrison, Haydn, London. 

Hawkins, H. J., Chief Electrical Engineer, Salford. 

Hawtayne, W. C. C., London. 

Heald, J., Client: Electric Lighting Committee, Lan- 
caster. 

Helme, D., Chief Electrica] Engineer, Nelson. 

Hewlett, E. H., Chief Electrical Engineer, Mansfield. 

Higham, C., Vice-Chairman, Electric Lighting Committee, 
Blackburn. 

Hoadley, E. E.. Chief Electrical Engineer, Maidstone. 

Hodgkinson, S., Chairman, Electric Lighting Committee, 

: St. Annes-on-Sea. 

Hogarth, L. B., Chief Electrical Engineer, Morecambe. 

Hollingsworth, E. M., Chief Electrical Engineer, St. Helens. 

Hopkinson, A. H., Messrs. J. Hopkinson & Company. 

Howard, H. L., Chief Electrical Engineer, Barking. 

Huddleston, J. S., Messrs. Siemens Bros. & Company, Ltd. 

Hurlbatt, E. J., Messrs. Dick, Kerr, & Company, Ltd. 


Jackson, J., Chairman, Electric Lighting Committee, 
Partick. 
Jackson, Ald. Wm., Chairman, Electric Lighting Com- 


mittee, Todmorden. 

Jackson, W. A., Chief Electrical Engineer, West Bromwich. 

Johnstone, Ald. M., Chairman, Electric Lighting Com- 
mittee, Carlisle. 

Juttke, Dr. J., Aron Electricity Meter Company, Ltd. 

Kilburn, J. E., Chairman, Electric Lighting Committee, 
Dewsbury. 

Kilpin, Ald. S. L., Chairman, Electric Lighting Gannia; 
Bedford. 

King, J. H., Burton-on-Trent. 

Lackie, W. W., Chief Electrical Engineer, Glasgow. 

Langdon, W., Torquay. 

Lea, J. E., Lea Recorder Company. 

Lee, Councillor, Vice-Chairman, Electric Lighting Com- 
mittee, Coventry. 

Leward, C. F., Lancaster. 

Lewis, A., Chairman, Electric Lighting Committee, Ketter- 
ing. 

Llovd, ? Ald. S., Vice-Chairman, Electric Lighting Com- 
mittee, Bristol. 

Love, W., Cambuslang. 

Lunn, J. R. P., Chief Electrical Engineer, Darlington. 

MacLean, Prof., Glasgow. 

MacLean, A.B., Craigpark Cable Company, Ltd. 

Macrorv, R. V., Chief Electrical Engineer, Londonderry. 

Marshall, J. W., Vice-Chairman, Electric Lighting Com- 
mittee, Bolton. 

Marshall, R., Chief Electrical Engineer, Ayr. 

Mathias, F. V. L., Cluef Electrical. Engineer, 

Matthews, R. Borlase, London. 

Merrett. W. J., Chairman, Electric Lighting Committee, 
Cheltenham. 

Miller, Ald. D. B., Chairman, Electric Lighting Committee, 
Crovdon. 

Milnes, G. P Chief Electrical Engineer, Larcaster. 

Milton, C. O., Chief Electrical Engineer, Maidenhead. 

Morshead, n R., The British Westinghouse Electrical & 
‘Manufacturing Company, Ltd. 

Morton, E. R., Sun Electric Company. 

Nalder. F. H., Messrs. Nalder Bros. & Thompson. 

Nash, E. A., Faraday House. 

Neville, H. A., Chief Electrical Engineer, Wakefield. 


Warrington. 


New, E. S., D. P. Battery Company, Ltd. 
New, M., the General Electric Company, Ltd. 


Newington, F. A., Chief Electrical Engineer, Edinburgh. 

Newington, S. W., Chief Electrical Engineer, Oldham. 

Nisbett, G., the British Insulated & Helsby Cables Com- 
pany, Ltd. 

Nixon, F. A., Chief Electrical Engineer, Handsworth. 
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Okell, E. G., Chief Electrical Engineer, Plymouth. 

Page, W. J., the Electrical Apparatus Company. 

Papworth, J. W., Chief Electrical Engineer, Stirling. 

Parsons, T. C., Chief Electrical Engineer, Govan. 

Pauls. N., Cluef Electrical Engineer, Middleton. 

Pearce, X. L., Chief Electrical Engineer, Manchester. 

Pearson, Ald. G., Chairman, Electric Lighting Committee, 
Bristol. 

Pearson, Ald. Wm., 
mittee, Eccles. 

Phillips, Ald. F., Chairman, Electric Lighting Committee, 
Newport. 

Phillips, R. W. L., Chief Electrical Engineer, Bedford. 

Pickersgill, A., Chief Electrical Engineer, Cleckheaton. 

Pickvance, W. G., Chief Electrical Engineer, Wrexham. -° 

Piggott, J., Assistant Electrical Engineer, Belfast. 

Porter, G., Chief Electrical Engineer, Worthing. 

Pridmore, Councillor, Chairman, Electric. Lighting Com- 
mittee, Coventry. 

Proctor, H. Faraday, Chief Electrical Engineer, Bristol. 

Prusmann, C. A. L., Chief Electrical Engineer, Swansea. 

Purse, F. W., Chief Electrical Engineer, Watford. 

Pybus, P. J., Phenix Dyramo Manufacturing Company. 
Raistrick, G., Chairman, Electric Lighting Committee, 
Shipley. | 

Rayner, E. S., Chief Electrical Engineer, Doncaster. 

Reeves, Thos., Rotherham. 

Renfree, T. R., British Electric Transformer Company. 

Richardson, H., Chief Electrical Engineer, Dundee. 

Robertson, J. A., Clef Electrical Engineer, Greenock. 

Robinson, I. V., Richardsons, Westgarth. 

Robson, Ald. E., Hull. 

Robson, W., Jandus Arc Lamp Company. 

Rogerson, W. M., Chief Electrical Engineer, Halifax. 

Roles, T., Chief Electrical Engineer, Bradford. 

Russell, H. S., Beck Flame Lamp. 

Rutherford, A. P., Chief Electrical Engineer, Leith. 

Schattner, E. B., Electrical Apparatus Company. 

Schofield, R., Messrs. Ferranti, Ltd. 

Schofield, S. D., Chief Electrical Engineer, Shipley. 

Scholey, H., Messrs. Dick, Kerr & Company, Ltd. 

Seabrook, A. H., Chief Electrical Engineer, Marylebone. 

Seaton, G., Messrs. Willans & Robinson, Ltd. 

Sharp, E. E., Messrs. Venner & Company. 

Shaw, A., Chief Electrical Engineer, Ilford. 

Shaw, C. M., Chief Electrical Engineer, Worcester. 

Shawfield, C., Chief Electrical Engineer, Wolverhampton. 

Sillery, W., Chief Electrical Engineer, Partick. 

Salt, Chas., W. Chief Electrical Engineer, Torquay. 

Sims, P. J., Glasgow. 

Sinclair, A., Chairman, 
Swansea. 

Smith, A. T., Chief Electrical Engineer, Leigh, Lancs. 

Smith, C. B., Chief Electrical Engineer, Hove Company. 

Smith, Ald. J. P., Chairman, Electric Lighting Committee, 
Barrow-in- Furness. 

Smith, J. J., Chief Electrical Engineer, Stockton-on-Tees. 

Smith, R. Wilson, Messrs. Drake & Gorham, Ltd. 

Smith, W. B., Glasgow. 

Snell, J. F. C, London. 

Sow ter, W. J. U., Chief Electrical Hnpmecr Bray. 

Spark, J. W., Chief Electrical Engineer, Devonport. 

Staniland, N., Chief Electrical Engineer, Hornsey. 

Starkie, J. E., Chief Electrical Engineer, Burnley. 

Stephenson, A. H., Birmingham. 

Stevenson, Bailie A., Edinburgh. 

Ntewart, C. E. L., Chief Electrical Engineer, Raw tenstall. 

Stokes, H. P., Chief Electrical Engineer, Ilkeston. 

Stone, G. D., Mirrlees Watson Company. 

Stott, J., Chief Electrical Engineer, Heywood. 

Swanwick, Ald., Wallasey. 

Symonds, P. H., Brush Electrical Engineering Company, 
Ltd. 

Talbot, H., Chief Electrical Engineer, Todmorden, 

Tanner, A. E., Messrs. W. T. Glover & Company, Ltd. . 

Tapper, W. C. P., Clief Electrical Engineer, Stepney. 

Tavlor, H. M., Chief Electrical Engineer, Middlesbrough. 

Teasdel, J. E., Chief Electrical Engineer, Pontypridd. 

Tomkins, Major H., Chairman, Electric Lighting Com- 
mittee, Stockton. 

Ton, E., London. 

Tough, G., Chief, Electrica Engineer, Coventry. 
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Tudman, A. R., Chief Electrical Engineer, Colwyn Bay. 

Turnbull, C., Chief Electrical Engineer, Tynemouth. 

Turnbull, J. L., Chief Electrical Engineer, Broughty Ferry. 

Turner, H. D., Chairman, Electric Lighting Committee, 
Willesden. 

Vaughan, Ald. E., Maidstone. 

Verdie, A., Craigpark Cable Company, Ltd. 

Vignoles, W. A., Grimsby. 

Walker, W. A., Chief Electrical Engineer, Kettering. 

Walker, F. J., St. James & Pall Mall Electric Supply Com- 
pany, Ltd. 

Ward, J. C. A., Callender’s Cable Company, Ltd. 

West, Ald., Coventry. 

Wheatcroft, F. W., Salford. | 

Wheelwright, P. P., Chief Electrical Engineer, Blackburn. 

White, R., West Ham. 

White, W. L., Vice-Chairman, Electric Lighting Com- 
mittee, Wigan. 

Wilde, M. G., Councillor, Blackpool. 

Wilkinson, G., Chief Electrical Engineer, Harrogate. 

Wilkinson, H., Chief Electrical Engineer, Radcliffe. 

Wilkinson, J., Chief Electrical Engineer, Hull Tramways. 

Willett, H., Brighton. 

Williamson, A. M., Greenock. 

Wilmshurst, T. P., Chief Electrical Engineer, Derby. 

Wilson, C., Osram Lamp Company, Ltd. ! 

Wilson, Ald. J. H., Chairman, Electric Lighting Com- 
mittee, Hornsey. 

Woodman, L. W., Chief Electrical Engineer, Dover. 

Wooler, H., Messrs. W. T. Glover & Company. 

Wyld, W., Chief Electrical Engineer, Birkenhead. 

Yeaman, C. H., Chief Electrical Engineer, Stoke-on-Trent. 

Zingler, V., Messrs. Siemens Bros. & Company Ltd. 


The Conference opened on Tuesday morning in the 
Pavilion, when the Mayor (Councillor C. Thoinas Stanford, 
J.P.) gave an official welcome to the delegates. He re- 
marked that the people of Brighton would welcome no 
body of men with more satisfaction than the Association 
which was so closely concerned with one of their most 
important municipal undertakings of which thev were so 
proud. Their works were in good hands, and in making 
Mr. Christie the President of the Association they had 
endorsed the confidence placed in him. 


PRESIDENTIAL ADDRESS. 

The President, Mr. J. Christie, Engineer and Manager 
of the Electricity Department of the Brighton Corporation, 
then delivered his Presidential address. In the course of 
his remarks, Mr. Christie said :— 

When this Association met here, fifteen years ago, in 
these same rooms, we were a comparatively small and 
unimportant gathering, numbering only 114 all told, made 
up of 38 municipal, 48 engineer, and 36 associate members, 
and the total capital of the undertakings we were then 
responsible for did not much exceed £3,000,000. Our growth 
since then has been a rapid one, and to-dav our roll of 
membership has increased to a total of 407, comprising 4 
honorary, 168 municipal, 187 engineer and 48 associate 
members and associates, and as an Association, we can 
justly claim to voice the opinions on matters electrical of 
practically the whole of the municipal undertakings 
throughout the kingdom, whilst the capital invested in the 
machinery and plant directly under our control, and ex- 
clusive of tramway and company undertakings, has in- 
increased im th:se few years to the vast sum of upwards 
of £41,000,000. 

The town of Brighton has alwavs held à prominent place 
in the history of electric lighting and traction. progress, 
and so far as I can ascertain she can claim to have been 
first in the fie'd with regard to both these branches of our 
business. The first electric railway in this country was 
started here in August, 1883, through the enterprise of one 
of our respected townsman, Mr. Magnus Volk. This line, 
running along the eastern sea front, is still in successful 
operation, and it is worthy of note that the dynamo now 
driving it his been in regular daily use for upwards of a 
quarter of a century. The only radical change effected, 
except with regard to modernising and improving the 
permanent way, rolling stock, ete., has been to replace 
the gas engine which was the prime mover in those early 
days with a 60 kw. motor anl battery operated off the 
Corporation supply mains. 


the use of electricity as an illuminant. 
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So far back as 1891 one of the earliest experiments in 
electric lighting in this country was carried out under the 
auspices of the Brighton Corporation. The installation con- 
sisted of six arcs, each lamp being run off its own separate 
machine. These for a time lighted a portion of the Madeira- 
road, and were then regarded as one of the wonders of the 
age. The following vear Messrs. Hammond & Company 
laid down a small plant which supphed a series of arc 
lamps installed in the business premises of several of our 
leading tradesmen, and this, I believe, was the first instance 
of a central station for the public supply of electricity to 
be established in this country ; and during these twenty- 
nine vears the inhabitants of Brighton have always enjoyed 
In these days it 
was rather a luxury, costing in the neighbourhood of 2s. 
per unit, and in spite of this good price the enterpnsing 
promoters obtained little but experience as a reward for 
their early efforts. 

This pioneer lizhting company kept pace with the times, 
the series arc, and later the ingenious inultiple series 
incandescent lighting in turn gave place to the single-phase 
2,000-volt alternating current house to house transformer 
system. In 1891 the Corporation obtained a Provisional 
Order, and shortly thereafter commenced a two-wire con- 
tinuous current supply with underground mains, com- 
peting for business with the company. In 1893 the good- 
will of the company's business was purchased by the 
Corporation for the sum of £5,000, the old plant being 
finally shut down and sold a few months later. The supply 
business in the hands of the Corporation and under the 
management of your first President (Mr. Arthur Wright) 
continued to prosper, the two-wire system was changed 
over to a tlivee-wire system, H.T. single phase alternating 
current was again introduced to meet the demand jn the 
outlying area at times of peak load, later the voltage of 
the supply in these districts was doubled, and the con- 
tinuous current once more displaced the alternating. 


In 1905 the North-road works as a steam generating 
station was superseded by the new three-phase turbine 
waterside station at Southwick, and tle nuisance from a 
large works in the centre of the town was thus removed. 
The old works are now only used as a sub-station, probably 
one of the largest of its kind in-the country at the present 
time, containing as it does upwards of 8,000 kw. of con- 
verting plant of various types. To meet the continually 
increasing demands in the outskirts of the town, we will 
shortly have to again establish sub-stations, either equipped 
with three-phase alternating current plant, or self-contained 
engine units of the internal combustion type. Thus history 
repeats itself. 

Like all pioneers, our undertaking has had to pay the 
penalty of heavy capital outlay per kilowatt of useful 
capacity, although this is rapidly righting itself, due to 
many of the early loans becoming extinguished. As an 
offset against this, owing to the long use and acquaintance 
with the many advantages of electricity, we have estab- 
lished a goodwill which is now an asset of no mean value, 
as at the present time we have got 5,239 customers con- 
nected to our mains, and the consumption of electricity 
per head of population last year amounted to no less than 
78 units, which still constitutes a record for a non-industrial 
town of 132,000 inhabitants, and we have by no means yet 
reached saturation point. 


Most of our undertakings by this time have successfully 
passed through that period of stress and reduction in 
lighting output consequent on the introduction of the 
metallic filament lamp, and although we have all more or 
less experienced a temporary set back and loss of revenue 
due to this cause, we can now only regard its advent as 
a blessing in disguise. It has widened our sphere of useful- 
ness, served to cheapen the cost to the consumer, and 
greatly helped to improve the general standard of illumina- 
t1on. 


As Brighton was the home of the maximum demand 
system of charging, it may not be out of place 
if 1 briefly refer for a few moments to that already much 
discussed, but to us always interesting, question of tariis, 
We are generally agreed that this system is undoubtedly 
the most equitable from both the consumers and suppliers 
point of view, and for frxing prices for large lighting and 
power cont raetsatamust stil always form the basis of our 
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reckoning. "There is, however, no denying the fact that 
even here where it was first evolved, it became with certain 
classes—and they were in the majority—unpopular. Con- 
sumers, many of them getting bv ita means exceptionally 
low average prices, could or would not see its advantages, 
and we found that by insisting on retaining it we were 
steadily losing good business; so in deference to the 
popular demand for an easily understood flat rate, our 
Council some three years ago wisely granted the concession 
asked for. The maximum demand svstem for all new 
business was abolished, this rate to existing consumers 
who elected to retain it was at the same time raised from 
Td. and ld. to 6d. and 2d. per unit, the alternative offered 
being a flat rate of 4d. per unit for domestic and shop 
lighting, and 3d. per unit for hotels, licensed premises, 
churches, etc., with special rates to very large consumers 
of either class. This somewhat drastic change of policy 
fortunately came into force just as the metallic filament 
lamp came into general use, and to-day everyone is satisfied 
with the result. 

How this tariff question will ultimately be solved it is 
impossible to say. In discussing the matter with Mr. 
Wright some months ago, he put forward as his belief that 
we might ultimately come to a fixed charge per square foot 
of floor area on the basis of a given number of watts per 
square foot, have no meters, and allow consumers to use the 
supply for any purpose without other restriction. On the 
grounds of simplicity this suggestion has much to commend 
it as compared with the “ Telephone," “ Norwich " and 
other systems we now hear 80 much about. 

The development of a day load power supply on the 
restricted hour basis 1s also another phase of our business 
which was first introduced in Brighton, and our experience 
in this direction may possibly be of interest to many of 
you. Our winter peak lighting load is some three times 
the normal day load, attaining its maximum shortly after 
5 o'clock and lasting till about 8 p.m. To meet this, plant 
has to be provided, and all the expense incidental to getting 
it ready has to be incurred, and as this charge would in 
any case have to be met by the lighting consumer, it follows 
that if the power user will arrange his hours of work so 
as not to materially clash with this lighting peak, we can 
profitably meet his requirements at, all other hours at a 
very low rate. This class of business comprises engineering 
shops, printing works, laundries, breweries, mineral water 
factories, refrigerators, saw mills, ventilating and domestic 
machinery, and we have also obtained a lucrative business 
in charging the accumulators of electro-buses and other 
battery-driven vehicles. From these sources we have now 
worked up a day load of some 3,000 h.p. connected, con- 
suming last year almost 3,000,000 units, and this has so 
improved our load factor that we have been able to effect 
most marked economies in our works costs. Practically all 
the small isolated steam plants in our area have now been 
displaced by electric motors, and the consequent diminution 
of the smoke nuisance resulting therefrom is a matter of 
no &mall importance in a health resort like Brighton. 

In conjunction with the development of this power, 
heating and cooking business, it is most essential that the 
supply authority should also possess powers to sell and hire 
out motors and other suitable appliances. No hardship 
can be imposed on the local contractor by granting them, 
as in most provincial towns the average contractor is not 
in a position financially to establish a hiring system, and 
the prospective user for similar reasons is unable to purchase 
these accessories through the contractor. Who, then, is 
in a better position to step into this breach than the supply 
authoritv ? We, in Brighton, have enjoyed these powers 
to sell and hire, but not to wire, since 1901. We never 
exercise them if there is any possibility of & consumer 
doing a deal through his contractor, and where we hire 
we have never experienced any insurmountable difficulty 
in arranging between the hirer and his contractor to carry 
out the necessary wiring. The department undoubtedly 
gains by the increased sale of energy and the satisfaction 
we are able to afford our consumers, and doubtless in turn 
this policy must be extended to the hiring of heating and 
cooking appliances which are daily coming into more 
general use. 

As a matter of equity, these powers should be granted 
to all undertakers who seek them, and the fact that the 


money necessary to put them into force can only be raised 
after a Local Government Board enquiry has been held 
is, I think, sufficient guarantee that they will not be abused. 
No fewer than twenty-eight undertakings, involving a 
capital outlay of upwards of £11,000,000 sterling, already 
possess them, and this is a very strong argument in favour 
of our legislation being revised so as to allow of all authori- 
ties being treated alike. 

This brings me to the wider question of municipal 
trading wiring, supplying and selling electric light fittings, 
and I must candidly confess that I am not in sympathy 
with municipal authorities carrying out this work them- 
selves except under very exceptional circumstances. There 
should in every town or important district at this time of 
day be one or more electrical contractor whose soul is above 
only retailing hardware, gas mantles, etc., over the counter, 
in preference to carrying out electric installations. 

A suitable showroom to interest consumers and to 
demonstrate the use of the latest novelties in systeins of 
lighting. power, heating and cooking apparatus, is most 
desirable, and if judiciously operated in conjunction with 
the collector's office, it forms one of the most valuable 
advertisements an undertaking can possess, but I do not 
consider that it is by any means always necessary to 
actually sell the goods to ensure success. A capable engineer 
as Publicity Officer to assist and advise consumers free of 
cost as to the lay out of their installations to the best 
advantage is a necessity in all well organised undertakings, 
and this is a branch of our business in which at the present 
time there is a dearth of suitable men, and I would urge 
young engineers who possess the necessary personal qualifi- 
cations to specialise in this department. 

We are often alluded to as municipal traders, and in a 
sense this is true, but I consider it is wrong for us to abso- 
lutely compare ourselves with gas and electric supply 
companies. These concerns are in business primarily to 
obtain the biggest dividends they can possibly earn for 
their sharehclders, irrespective of all other considerations. 
Incidentally, they must, of course, as far as circumstances 
permit, consider the interests of their consumers, but big 
and regular dividends are their first objective, and it is 
in this respect that we differ. The concession to supply 
this commodity—electricity, now so essential to the well- 
being of all communities—was granted to us in order that. 
we might do the greatest good to the greatest numbers in 
the towns we have the honour to serve, hy affording an 
efficient and reliable supplv of electricity for lighting and 
power purposes at the very lowest possible cost whilst 
paying our way. If we embark in this retail trading, carry- 
ing out wiring installations, etc., to justify the existence of 
this new branch of our business, we must at times have to 
go into the highways and byways to obtain fresh con- 
sumers, and I fear that by so doing we will only boost up 
an artificial aud temporary demand, necessitating the 
raising of additional capital to meet it, seldom finding that 
it will yield an adequate return on the outlay incurred, 
and in the end doing our undertakings no real lasting good. 

I would like to take this opportunity of referring to the 
work of the Electricity Supply Publicity Committee. I 
cannot too strongly urge all municipal authorities to afford 
this Committee every possible support and assistance in 
their power, not only financiallv and by purchasing such 
publicity literature as they may from time to time require 
through them, but also bv submitting for their considera- 
tion any useful suggestions or novel ideas for advertising 
that may occur to you. 


ELECTRICITY SUPPLY FROM THE MUNICIPAL 
COMMITTEE'S STANDPOINT. 


Councillor Leese, J.P., Chairman of the Stoke-on-Trent 
Electricity Committee, in the course of a paper on Elec- 
tricity Supply, viewed from the Municipal Committee's 
standpoint, dealt with the steps taken to supply the future 
needs of the federation of the six pottery towns. 

Pending the amalgamation, he said, no extensions of 
plant were made at the individual electricity works owned 
by the different boroughs and urban districts. These were 
six in number, Burslem, Fenton, Hanley, Longton, Stoke 
and Tunstall, of which four owned electricity works, the 
principal particulars of which can best be set out in a 
table :— 
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. Date of No. of Capacity 

Town. Opening. System. Sets. of Plant. 

Burslem .. 1905 3-wire continuous, 220 and 4 1,250 kw. 

440 volts. 

Hanley 1894 Single-phase alternating, 5 2,000 kw. 
2,200 volts. 

Longton .. 1901 ^ 3-wire continuous, 230 and 3 600 kw. 
^. 460 volts. ' 

Stoke 1004 3-wire continuous, 240 and 4 800 kw. 


480 volts. 


As will be seen, there was a difference in the pressure 
of supply between the three continuous current systems, 
while the fourth was single-phase alternating, supplying 
consumers at 100, 200 and 400 volts. The aggregate winter 
peak load in 1910 considerably exceeded the plant capacity 
available, after allowing for reasonable and necessary spare 
machinery, and the round figure of 3,000 kw. total reached 
just before Christmas, was only carried with difficulty, in 
two of the four power stations. It will be readily seen that 
it was obviously necessary that something should be done 
to cope with the load during the coming winter. The 
engineer and members of the Committee visited the stations 
of the Liverpool, Manchester and Birmingham Corpora- 
tions; also several of the principal stations in London, 
Glasgow, Edinburg, Leith and Dundee, and went very 
carefully into the whole matter, and as a result of their 
deliberations decided not to make additions to the small 
plant in the existing stations, but to build and equip a 
new power station, as nearly as possible in the centre 
of the area of supply. 

The scheme comprises a central power station (which 
will be connected with the four existing stations by trunk 
mains) containing two 1,500 kw. turbo alternators with 
the necessary equipment of boilers, switchboards, etc. The 
intention of the Committee being to use the existing D.C. 
plant at Burslem and Stoke and the A.C. single phase at 
the Hanley Works so long as it is economical to do so and 
to supplement it with power in bulk from the central 
station, the four existing works will be equipped with 
rotary or motor convertors for the D.C. and motor genera- 
tors for the A.C. systems. "Then, during heavy loads, the 
local steam plant will assist the new power house, and on 
light loads the supply can, if found desirable, be taken 
in bulk from the latter. The problem was complicated by 
two of the works having destructors combined with them 
and by the difficulty of coupling two alternating systems 
and still maintaining flexibility. 

The scheme represents the plant portion of electricity 
supply as viewed from the standpoint of one particular 
Municipal Committee. Although to the layman, neither a 
member of the Committee nor an engineer, the question 
of “ systems ” still arouses combative argument, it appears 
from the records of what is taking place throughout the 
country that not one system but a combination of svstems 
will soon be quite à common thing. l 

Assuming that turbo-alternators are selected for ex- 
tensions, a Committee has to decide upon the size. The 
speed will naturally be as high as possible with a view to 
low first cost, 3,000 revolutions per minute is now obtain- 
able on moderately large sizes, and if the standard 50 cveles 
for mixed lighting and power is taken, this is the highest 
possible speed. The other important matter is the steam 
consumption per kilowatt. The increase down to 1,500 
kw. over sets of 5,000 kw. is not great, but below that 
size it rises rapidly. It is often said that three-quarters 
of the units are generated by one-quarter of the plant, 
hence there is little advantage in going above 1,500 kw. 
sets for the majority of cases, especially as duplicate sets 
are usually considered necessary. Those Committees who 
have put in single turbine sets trusting to their never going 
wrong, seem to have failed to recognise their responsibilities. 

In one of the works, owing to new plant being deferred, 
it has been necessary to run an additional set, of old make 
and small size, when the forenoon and evening peaks come 
on. Cheap rates for motor supply have encouraged a day 
load. But the cost of supplving this has risen owing to the 
only mode of dealing with it being to run two sets, and 
one of these is old and inefficient. Instead of a continued 
downward movement in the cost sheet, expenses have in- 
creased, which rather puzzled the Committee till the cause 
was explained. In the figures the day load is furnished 
bv 1,302 h.p. of motors, supplied off a single-phase 2,100- 
volt 100-cycle system. 
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The question of profits and reduction in rates is, of course, a 
very debatable point. The writer has always been of the 
opinion that in all industrial concerns owned and controlled 
by any corporation a price should be fixed for the particular 
commodity they have for sale, such price to be sufficient 
to realise à sum which will provide all working expenses, 
interest on and repayment of capital, depreciation, and 
build up a reserve fund to meet unforseen tontingencies. 
If during any year's working a profit is made over and 
above what will provide for the above items, some arrange- 


ment should be made to give the consumer the benefit, 


either by extra discount or other method to be decided. 
by the Committee. It has been argued that as the general 
rates are mortgaged for these industrial concerns, it is the 
whole of the ratepavers who should receive any benefit 
there is to be had. To show how unfairly this very often 
works out, take the writer's own district. A penny rate 
produces about £3,000, which means if the Electricity 
Committee decide to hand over £3,000 towards the rates, 
a fairly large number of consumers of electricity in this 
district, whose rateable value is about £9 or £10, would 
receive a reduction in their rates equal to 10d. per annum. 

Again, a large manufacturer whose rateable value is 
£800 would receive a reduction equal to £3 6s. 8d. on his 
rates, and very often it will be found that the manufacturer 
has already been supplied with electricity for power pur- 
poses at the lowest charge it is possible to make with the 
object of increasing the day load at the works. Thus the 
manufacturer has not only the benefit of cheap power but 
is also given an additional benefit in reduction of rates 
at the expense of the smaller consumer. In the writer's 
opinion everything that can be done should be done to 
popularise the use of electricity in the houses of the poorer 
classes, and if a price must be charged in order to produce 
a profit for the reduction of rates, then it will seriously 
handicap Committees in the direction indicated. 

When the six Pottery towns were federated, a clause 
was inserted in the Federation Act which compels the Gas 
and Electricity Committees in that area to so conduct the 
various works that no profit shall be made which can be 
handed over in reduction of rates. But in the event of 
a profit being made in any one year, then the price of 
electricity and gas shall be so adjusted as to absorb that 
profit. This clause has given rise to & very peculiar situa- 
tion. During the discussions at the Council meetings one 
of the arguments used by & number of aldermen and 
councillors was that seeing no profit could be made for the 
reduction of rates, no extension should be made at the 
electricity works. No more customers should be taken 
on, and the various works should remain as thev were. 

In dealing with “ cost price" it is difficult to convince 
& Council that the average price is not the cost price of 
electricity. Owing to this the non-manufacturer too often 
jumps to the conclusion that manufacturers are supplied 
below cost when the power rates are low, and low simply 
because the hours of use are long. In portions of the 
Stoke-on-Trent area, large power users get supplv at 4d. 
per unit. This figure is sufficient to cover the cost of genera- 
tion, but it does not allow for sinking fund and interest on 
mains. In the writer's opinion, the charge should be com- 
pounded of cost of generation added to the cost of distribn- 
tion (which will vary according to the distance of the con- 
sumer from the works), just as a manufacturer quotes 
goods for his works at one price and “delivered " at 
another and higher rate. Restricted hour supply for atl 
purposes and at ld. has been given in one of the writer a 
districts since March, 1906, and has met with encouraging 
success. Ordinary manufacturing works cannot cut 
off at 4 p.m. in winter, but there are sufficient users to 
justify the special rate, which is only given when a clock- 
controlled switch is provided by the consumer. 

The writer does not know what is the general experience 
of electricity committees, but his Committee are, generall« 
speaking, antagonistic to the use of showrooms. His own 
opinion is, that given a fairly large district to work in, a 
good showroom is a necessity to the success of the elec- 
tricity undertaking, provided that it is kept up to date so 
far as general tlungs are concerned ; and also with all new 
novelties in electrical] utensils. But, added to that, there 
should be in charge of the rooms an attendant. fully con- 
versant with all matters affecting supply, hght, powe:, 


THE ELECTRICAL ENGINEER, JUNE 30, rgrr. 727 


heating or cooking, and able to explain verv fully the 
merits or demerits of any particular article or methods of 
using such article. Given all this, then, he feels confident 
that a showroom in a central position can be made a very 
useful adjunct to the electricity undertaking. Taking 
smaller areas, the writer thinks the best method of getting 
consumers and increasing the output at.the works, is to 
employ & canvasser who can watch new property being 
built, wait upon the builder and explain the good qualities 
of electricity for lighting purposes in ordinary dwellings. 

Stoke-on-Trent has done a little in the direction of 
cooking appliances, and for some time has given this class 
of supply at Id. per unit, but the trouble has been to obtain 
reliable and substantial stoves at a reasonable price. The 
£5 ovens are flimsy articles, while if £10 or more is paid, 
the hiring rate is much in excess of a gas stove. The ordinary 
domestic user will not pay more than 2s. or 2s. 6d. per 
quarter. The cost of operation is low ; in small houses a 
Sunday's dinner for three or four persons can be cooked 
for 2d. But there is one objection ; in very few areas are 
the mains large enough to stand a row of houses taking 
on electrical ovens without trouble with the supply and 
the additional mains necessary pile up the capital charges 
on the undertaking faster than the revenue from this class 
of business increases. In a district where the lighting supply 
was quite satisfactory, new houses were built and these 
were got for electric cooking, with the result that several 
hundreds of pounds had to be spent ou mains to keep 
up the voltage. 

One of the most puzzling things coming before an elec- 
trical committee is the question of tenders. Although when 
issuing tender forms the engineer has been most careful 
to see that every point is made clear, so that everv firm 
tendering shall be on an equal footing, the varying figures 
of the tenders are very often astounding. In a particular 
case which has been dealt with recently, for two turbo- 
generators the prices varied from £8,000 to £11,800. One 
of the most peculiar things one has to deal with, is the fact 
that although the tender form gave all the conditions 
couched in the simplest language, and the contractor has 
sent in a price for the particular article, there is nearly 
always a covering letter to the tender, which, while accept- 
ing the conditions laid down in the tender form, suggests 
modification of this, that, aud the other, which if agreed 
to, sometimes would almost alter the whole construction 
of the article in question. 


Discussion. 

Mr. COUNCILLOR CROWTHER (Sheffield) said he did not 
agree with what the President had said so far as con- 
tractors were concerned, but whether local considerations 
affected his remarks he did not know. When a business 
undertaking was placed in their hands it was their duty 
as representatives of the ratepayers to whom the under- 
taking belonged to push it for all it was worth. So far as 
Mr. Leese was concerned, he wished particularly to refer 
to what he had said on the question of reducing the rates 
hy profits made by municipal undertakings. After there 
had been a proper allowance made for sinking fund, depre- 
ciation, and so on, he strongly resented putting anv profits 
to the rates. The amount put to depreciation, etc., ought 
to be reasonable, because they found the opponents of 
municipal undertakings trying to impose conditions on 
them which would be absolute ruin to a private company. 
But after a fair allowance was made it was not right to 
expect the engineer to subsidise the rates. In the first 
place it meant that the engineer was expected to provide 
a profit under any circumstances, and in the second place 
he believed it was bad for the undertaking. It made the 
engineer and the Committee responsible for the under- 
taking very reluctant to scrap out of date machinery, and 
also reluctant to keep up their plant to the highest possible 
state of perfection. To his mind the success of the engineer 
did not depend on the profit he made on the undertaking, 
but it meant getting the maximum of customers at the 
minimum of cost. They had found at Sheffield since Mr. 
Fedden had been engineer that in the last 10 or 11 years 
the cost of production had been reduced from 4d. per unit 
to -48d., or less than 4d. a unit. Had the Committee been 
expected to hand over to the rates a certain proportion 
of the profits, he ventured to say it would not have been 
possible to have obtained these results. It would not also 


be to the benefit of the ratepavers to allocate profits to 
the rates because the more easily the loca] authority was 
able to get money, the more likely they were to be ex- 
travagant in the spending of it. (Laughter.) As to con- 
tractors, he could not for the life of him see why they 
should be so tender to the feelings of contractors. First 
of all, who were the contractors ? In most cases they were - 
drapers who had taken up electricity as a side line of their 
business. (Laughter.) They were not electrical men at all. 
It was simply because the Corporations had been pushing 
the electric lighting department that these men had seen 
there was a possibility of making some money, and so 
they had gone into the business. What the municipal 
underakine asked for was a free field to push their busi- 
ness ; but they were not allowed that freedom. Everyone 
knew that in the local authorities there were men opposed 
to municipal trading altogether, and they made it their 
business to try and/stop the development of municipal 
undertakings. He did not want to see the contractor 
abolished because he believed it was good for the engineers 
that they should have competition. (Laughter.) Mr. 
Leese had raised the question of show rooms, and he found 
in all the cities he had visited that the municipalities were 
verv modest in this respect and hid their show rooms 
behind their power house or in a cellar or small attic. The 
contractor, however, had his windows in the main street 
of the city, where he showed the latest improvements in 
electric lighting. He thought it would pay the municipal 
undertaking to have show rooms where people could see 
what was to be shown and would be tempted to buy. 
They should not, however, try and induce people to take 
a greater amount of light than was necessary, because 
although it might seem a good thing for a contractor to 
80 into a house and induce a man to put in 20 lights when 
10 were sufficient, yet ultimately he was not doing his 
concern any good. It was better to get a man to put in 
five lights, and then it was not long before he wanted 10. 
They had tried exhibitions in Sheffield which had been most 
successful. They would. find that in the great industrial 
cities 65% of the population could receive no benefit from 
any reduction in the rates due to the profits of the electrical 
undertaking being allocated to the rates, and therefore he 
thought every electrical committee should not be satisfied 
till they were able to so reduce the cost as to supply to the 
artisan as well as the middle classes. The wisest course 
to pursue was to so reduce the price until the man earning 
30s. or 35s. a week was able to have electric light in his 
house. And so they would so satisfy the citv that the 
gas companies would have to hide their heads for shame. 
At present they were not able to compete with the gas 
companies in the way of putting in fittings, for they were 
handicapped by the fact that in many houses there were 
no fittings. 

Mr. MILTon (Maidenhead) said that at present it seemed 

to him the question of electric cooking would present a 
serious difficulty in connection with small undertakings in 
residential districts, and he would be glad to hear the views 
of others as to how that business was to be conducted. 
Now one or two stores at the end of a long main gave a 
great deal of trouble, and he wanted to krow how they 
would manage if thev had a heavy cooking load. It seemed 
to him that electricity would have to be sold at ld. to get 
that kind of business. The cooking load hardly coincided 
with the lighting peak, and he did not see how small under- 
takings could supply electricity at 1d. a unit profitably. 
'" Mr. Ayton (Ipswich) said he would really like to ask 
Mr. Leese if he wanted an engineer at all, because it seemed 
as Chairman of the Committee he had arrogated all the 
duties of the engineer to himself. If Mr. Leese did not 
encourage workmen of consumers to bring their complaints 
to him they would not come. Complaints both of workmen 
and consumers ought to go to the engineer first (hear, 
hear) and he thought Mr. Leese would get on much better 
if he altered his tactics and trusted more to his engineer. 
He saw that the Chairman and the Committee decided the 
type and size of the steam turbine, and he really wondered 
where the engineer came in. If they could not get advice 
from their own engineer let them pay a reasonable fee to 
a consulting engineer and get it (hear, hear). 

BairLLi& WirLock (Glasgow) did not agreethat the post 
of Chairman of the Electricity Committee was a thankless 


. 128 


office, as he appreciated the fact that he occupied that 
position, but he did not listen to complaints from workmen. 
His advice after 17 years' experience was that they ought 
not to interfere between the engineer and the staff. As 
regarded tenders he would not call in a consulting engineer 
if he could help it. They had had very large tenders before 
them in Glasgow, but they had faith in their engineer and 
a layman could well judge after the engineer had put the 
facts before him. In Glasgow and in the Clyde Valley 
District thev were giving radiators and cookers and ironers 
and everything which could be used with electricity at a 
flat rate of 1d. over the same meters and the same mains. 

Mr. FEDDEN (Sheffield) remarked that it had often 
been said that it was waste of time for people to eome to 
these conferences, but he was perfectly certain that Mr. 
Leese and Stoke-on-Trent would benefit enormously by 
coming there (laughter), and it would save Stoke a great 
deal of money if she followed Glasgow in their way of 
dealing with the engineer. They had talked a good deal of 
handing over profits to the rates, but where were they to 
get the profits in the future. The period for the repayment 
of loans was made so short now that they had to get a 
huge profit in order to make both ends meet, let alone 
give anything to the rates. ‘He doubted if all the munici- 
palities realised that the loans were getting so short now 
that they could not supply power at a price which would 
compete with other kinds of power, such as gas, and 
make both ends meet. He had made out a balance sheet 
of his own undertaking and divided the capital invested 
into the proportion of one-fourth debentures, one-fourth 
preference shares, and the remainder ordinary shares. 
After estimating 44% on the debentures, 5% on the pre- 
ference shares and making ample allowance for depreciation, 
etc., he had sufficient to pay 9-49, on what he called the 
ordinary shares. That was the profit the Local Government 
Board was forcing them to make to pay back the loans 
and interest in short periods. in 

Mr. R. HAMMOND: You had 949, profit and out of 
that you had to pay a lot of things. 

A MEMBER: What did you allow for depreciation. 

Mr. FEDDEN said he allowed £5,000 for depreciation on 
£800,000 or £900,000 capital. Mr. Leese said that at 
Stoke large power users got a supply at $d. per unit, which 
was sufficient to cover the cost of generation, but did not 
allow for sinking fund and interest on loans. He thought 
all those supplying big power loads would say that was 
absolutely wrong, because when they got a decent load 
then costs were going to be very much less than 4d. and 
would go to 0-2d. or lower, and if they got anything from 
40 to 50% load factor 3d. would pay the interest on the 
capital expended, because the capital expenditure to-day 
was very much less than it was a few years ago. He agreed 
that the best method of getting consumers was by having 
canvassers, but that would apply to large as well as small 
ones. As to tenders he had had a good deal of trouble with 
covering letters, and he thought it would be a good idea 
if the contractors would let them have straight tenders 
and not send covering letters with all sorts of things in- 
volved. 

Mr. Pearson (Bristol), while agreeing to the view that 
they ought not to subsidise the rates with the profits, 
thought it was hardly worth discussing it, because if the 
Local Government Board remained in their present state 
of mind they were not likely to have much chance of 


paving anything over. Assuming, however, that they did . 


make any profits, he thought they should be devoted to 
building up substantial reserves and in reducing the cost 
to consumers, so as to bring electricity within the reach 
of the lower middle classes and particularly to bring it 
witlun the reach of every person who wanted to use it for 
power purposes. The competition of steam and gas was 
very severe and unless thev could cut the price for power 
they would not get a good load. At the same time he did 
not agree with the restriction which had been put on Stoke- 
on-Trent that they should not be at liberty to use profits 
for the benefit of the rates. He had been accepting tenders 
for the electricity department for the last 20 vears, and had 
seen the covering letters, but he thought they were the 
simplest thing in connection with tenders. They need not 
take any notice of the covering letters if they did not care 
to. His trouble was to get the work done after the tender 
had been accepted. Now he never grumbled unless the 
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contractor was more than 12 months over schedule time 
(laughter). If contractors would consider that when they 
ordered machinery they did so because they wanted it, 
and would proceed to delivery it without delay, they 
would be not only a blessing in disguise but an actual 
blessing. 

Mr. Goop (Maidenhead) thought the Chairman of a 
Committee ought not to interfere between the engineer 
and the staff, but should look after the financial part of 
the undertaking. He entirely agreed that profits should 
not go towards the rates and he had been enabled to induce 
his committee to agree with that view. He would first build 
up & depreciation and reserve fund and then any profits 
remaining he would divide into three portions. He would 
put one-third to reserve for renewals, one-third towards 
a reduction of the cost to consumers and the other third 
he would utilise to reduce the cost of the public lighting. 

Mr. COUNCILLOR SMITH (Glasgow) remarked that he was 
one of those who waited on Mr. John Burns on behalf of 
the Smoke Abatement Society, when the point of the 
municipalities not utilising any profits from the electrical 
undertaking for the relief of rates was put forward. Mr. 
Burns in his reply said he had great sympathy with that 
view, and his colleagues were very much with him on the 
point. Electricity and gas were doing more than anything 
else to decrease the smoke evil. 

Mr. WALKER (Westinghouse Company) thought that 
there was some misunderstanding as to Mr. Leese's position. 
As a matter of fact they worked with the utmost harmony 
at Stoke-on-Trent. 

Mr. Alderman SwrrH (Liverpool) said they had no 
difficulty with their contractors, and got their work done 
to time. It did shock him to hear the talk about not 
helping the rates. After all, they were the servants of the 
ratepayers, and were present that day in the interests 
of the ratepayers and at their expense. If the undertaking 
did not pay the ratepayers had to find the money, but 
directly there was a profit they wanted to bank it. If they 
paid for their renewals out of revenue they did not want 
to bank money, and he thought they had done too much 
of that. He thought mighty little public lighting ought 
to be done by electricity (laughter, and “ Oh, oh!”’). 
It was all right for the tradesmen’s shops and in houses 
but for public lighting incandescent gas was right. 

Mr. LEEsE in a brief reply said Mr. Ayton thoroughly 
misunderstood the position when he said he had taken 
on himself all the duties of the engineer. He did not 
think they could work more harmoniously together, but 
naturally they were in a peculiar position. They had six 
districts with different aims and aspirations, which they 
were trying to blend into one. The system they adopted 
of charging current for cooking purposes was to take the 
average the householder had consumed for 12 months or 
two years, and charge all he took over that average amount 
at Id. per unit. 


MODERN WIRING PRACTICE. 


Mr. J. W. Beauchamp, Chief Electrical Engineer, Tun- 
bridge Wells, in the course of a paper on Modern Wiring 
Practice, observed that the growing experience of the 
public with regard to the cost and advantages of electricity 
supply is easing the work of the business-getting depart- 
ments and bringing the supplier rapidly to the last barrier 
which must be overcome before the use of electricity can 
become general, namely, the difficulty of introducing elec- 
tricity into premises where, on account of cost, there is 
a disinclination to instal the necessary wiring and fittings, 
although the supply may be desired and its economy well 
understood. 

The great bulk of this lighting business can be obtained 
in time by means of: prepayment meters, contract rates ; 
or the usual monthly accounts, according to the class of 
consumer, but the premises must be wired in exchange 
for a slightly increased supply rate, or on very simple and 
easy hiring terms. This is largely, but not wholly, a problem 
of policy and finance for the supplier; a suitably designed 
system of wiring would do much to assist in its realisation, 

Although the I.E.E. rules are adopted by most supply 
authorities, there still remain so many exceptions and 
amendments that no real standard can be said to exist 
and there is a great lack of uniformity in the quality of 
electrical installation work within any particular supply 
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area, regulations being observed in the better class work 
and evaded or only complied with in a perfunctory manner 
where competition brings down the price of wiring—against 
this tendency the supply authority can only struggle with 
difficulty, as the general run of small house and shop wiring 
usually falls to the lowest tender, and in manv cases there 
is not the most eleinentary form of specification to ensure 
that the several offers are based on the same requirements. 

To enforce regulations in detail without obstructing work 
and progress is a comparatively expensive matter, requiring 
experienced and conscientious inspection and a decided 
sense of proportion on the part of the inspector. The 
proper course appears to lie in drafting simple and definite 
rules dealing with (1) Safety of the consumer; (2) non- 
interference with the proper working of the supply to 
other consumers. 

A change in this direction should secure greater uni- 
formity of work, tending to lower the cost of high class 
wiring and force up the quality of the lower class work, as 
in the latter almost all the trouble arises from insufficiently 
skilled labour. Many of the existing rules are directed 
towards securing for the consumer a well designed installa- 
tion, with regard to capacity of conductors, sectionising, 
etc. As these cannot be enforced, and their value depends 
so much upon individual circumstances, they would be 
better eliminated from the category of “dont’s” and 
issued by the Supply Authority in the form of simple model 
specifications describing the requirements of good practice 
suitable for several different classes of wiring work. In 
any case, in view of the rapidity with which electrical 
practice changes and the fact that so much of our work is 
secured in competition with other systems of light and 
energy supply, it is undesirable that wiring regulations, 
however simple, should be administered in an inflexible 
manner, or pass under the control of any centralised body 
not directlv interested in the commercial development of 
the supply undertakings involved. 

Bv means of a brief analysis of the published regulations 
of a number of British and Foreign authorities controlling 
or advising upon electrical work, Mr. Beauchamp then 
showed how great a divergence exists in their requirements. 
With regard to insulation resistance, he said that the usual 
test, depends more upon dryness of the building and care 
used in connecting up fittings than upon the actual re- 
sistance of the dielectric, and a fair result may be obtained 
from wiring which has suffered considerably by careless 
workmanship and may be doomed to early failure. For 
these reasons, a much lower I.R. than is usually called for 
would suffice, but should be supplemented by inspection 
of samples of hidden work in every case. 

With regard to limits of lighting capacity which may 
he connected to one side of a 3-wire system and limits of 
capacitv of branch lighting circuits, he thought it would 
appear that the true limit lies in the ability to make proper 
current-carrying connections in the various “ loop in” 
fittings used on branch lighting circuits; | 10 amperes 
should be a workable maximum. 

The limit of motor capacity which may be connected 
to one side of a 3-wire system should depend upon the 
capacity of the system; in some cases most stringent 
regulations are issued by very large undertakings. 

With regard to earthing, the rules mostly fail to define 
the essential requirements for security from risk of shock 
or fire, which are that every part of a metallic sheathing 
or conduit svstem containing conductors shall be per- 
manently connected to earth by a conducting path of 
sufficiently low resistance to carry, without sparking or 
heating at any part of system, the maximum current which 
the main fuses of the installation will pass. 

The earth wire also, whilst requiring a definition of 
minimum size for reasons of mechanical strength, should 
have a stated size depending on the capacity of the installa- 
tion; the minimum might be No. 18 S. W.G., No. 14 being 
unduly heavy and expensive for use on small installations, 
and bevond this, the sizes used should bear a relation to 
the main fuses, or circuit breaker setting, of the system 
protected, being selected to carry the full current required 
to open the circuit without appreciable rise in temperature. 
Where local cireumstances require the earthing wire to be 
of considerable length, its area should be proportionately 
increased. As an example of safe practice :— 


For all lengths up to 20 yards, and current up to 50 
amperes, No. 18 S. W.G. 

For all lengths up to 20 yards, and current up to 100 
amperes, No. 14 S.W.G. 

For all lengths up to 20 yards, and current up to 250 
amperes, No. 12 S. W.G. 


The connections between metal work and tubing and 
the earth wire also need to be of low resistance and per- 
manent character. Earth connections should be made to 
the rising service pipes of town water systems, water 
meters being bonded across, or to metal plates buried in 
the earth in some position where natural dampness exists. 

Where the system of wiring makes it impossible to render 
all metal work of motors, lamps and other apparatus 
metallically continuous, it is advisable to run throughout 
the installation a substantial and visible earthing wire or 
tape, to which all apparatus can be connected, and to 
earth connect it at one point. This connection can be 
tested at intervals from different points of the installation 
by taking an ammeter reading between it and the live 
poles of the wiring through a small known resistance. The 
readings will show up any change in the state of the earth 
connection and prove its energy discharging capacity in 
a way which tests with a bell or lamp do not do. 

Where these methods of earthing are not possible it is 
necessary to resort to devices of the lightning arrestor type, 
of which the Cardew & Partridge appliances are probably 
the most used. Jn these a small air gap is maintained 
between the outer, neutral, or earthed pole of the system, 
and a connection which includes all tubing, frames and 
metal work ; in the event of the latter rising in potential 
beyond a certain limit the air gap is bridged by a spark or 
by electrostatic attraction of a light metal armature, and 
a short circuit results, opening the fuses or circuit breakers. 
The devices have the drawback that they will not operate 
with certainty excepting for pressure rises of considerable 
amount and so do not altogether avoid risk of shock ; thev 
are of a more particular value on high tension systems 
where good earth connection cannot be obtained. 

It is desirable to avoid connection: To girders and 
constructural ironwork which is often insulated by con- 
crete, and even if it appears to be well earthed, may be so 
through gas or other pipes making variable contact, and 
subject to removal. To gas pipes of any kind. To hot 
water and hydraulic supply pipes, as they are often jointed 
with imperfectly conducting material or are only connected 
to & water supply system through a tank and ball-cock. 
To water pipes drawing supply from cisterns fed by ball- 
cocks, or from wells, as the connection may be broken 
by lowering of the water level below the deliverv or suction 
pipes. To other earth connections provided for telephones 
or bells, as these may increase in resistance or provide an 
alternative path through the instruments to other earths. 

Earthing in positions which may receive sewage or 
corrosive waste liquids is not to be recommended, and 
drains and gullevs although full of water, often afford a 
very indifferent connection to earth owing to the insulating 
character of the concrete or earthenware of which they 
are built. 

The increasing stringency of Home Office Regulations 
has led to the production of various fittings designed to 
fulfil them. These new designs appear to fall into two 
classes, one in which provision is made for earth connecting 
all metal work, and the other in which insulating material 
shrouds all parts from which a shock might be obtained as 
a result of failure of internal insulation. When substantially 
made the latter class probably has the advantage—as its 
efficiency does not depend upon the condition of a more 
or less elaborate system of earthing wires and damage to 
the insulating shields can be at once seen and remedied. 

These precautionary measures are looked upon bv manv 
contractors as vexatious, the cost and trouble involved in 
meeting them is resented, and it becomes a matter of some 
diffic ulty to ascertain with certainty that a tube system, 
much of which is normally out of sight, has been made 
capable of safely clearing a fault which may arise in any 
part of it. In short, if the letter of the regulations is ob- 
served, the cost of the cheaper classes of tube work is 
incrersed > on the other hand, if, as is usual, installations 
are accepted for supplv on the strength of a few visible 
connections between the tubing and a convenient water- 
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pipe, the combined shock and fire risk, small as it obviously 
18, 18 distinctly: greater than it would be if no earth con- 
nection were provided. 

Steel tube has much to recommend it on the score of 
protection for wires and low cost of erection, and has done 
much to encourage the wiring of small houses during con- 
struction, for which purpose it is very suitable. 

It would seem worth while to consider the extension of 
the principle of I.E.E. Rule 46 (1907 ed.), earthing only 
portions of tube within usual reach in wet places, and 
keeping the remainder in isolated single lengths by the 
use of fittings and sockets which actüally insulate instead 
of partially connecting as at present. 

The principal weakness of the earthing precaution lies 
in the fact that it is not essential to the working of the 
installation, and the wires and joints upon which it depends 
may suffer damage without the fact being revealed until 
they fail to give the expected protection. 

Condensation trouble is only serious where runs of con- 
_ duit are subject to different temperatures, as in passing 
from living rooms to cellars and outdoor positions and can, 
to a great extent, be prevented by providing drain holes 
at lowest points and by the use of inspection boxes well 
filled with slag wool or similar non-conducting substances 
at points between which considerable temperature difference 
may exist. 

Corrosion in buried conduit is generally the result of 
condensation which particularly with ‘ close "" joint tubes 
permits surrounding plaster to become moist and chemically 
active, this is very noticeable with plaster or concrete 
made from ashes. The use of “ close " joint tube in any 
form of cement or plaster is undesirable but difficult to 
prevent on jobs where brazed or seamless material is not 
insisted on throughout. There appears to be a useful field 
for à conduit lapped with coarse tape or jute and com- 
pounded outside for such positions. 

One of the greatest safeguards for the consumer lies in 
the use of correctly proportioned fuses, and, where possible, 
the cartridge form or the modern development of the old 
Edison screw plug fuse, such as the “ Zed " and “ Dial " 
fuses, should be used, but the cheapness and convenience 
of the ordinary porcelain bridge fuse will prevent it from 
being easily superseded ; it is therefore desirable that con- 
sumers should be provided with simple information with 
regard to fusing, as it is not possible to prevent untrained 
persons from replacing blown fuses; the next best thing 
is to furnish easily understood instructions for doing so. 
The Supply Authority could well take this matter up by 
using printed cards to be fixed by the service cut-out 
and the distribution boards stating the usual fuse sizes 
rendered in ternis of lamps and wire gauges. 

The metallic filament lamp has led to a very general 
use of pressure-reducing transformers on A.C. distributions 
over 100 volts and in some cases also on direct current 
supplies where the importance of the installation has 
justified the use of rotary transformers. The use of low 
pressures has not apparently made much difference to 
wiring practice, nor has it become general to use material 
of lower insulating quality on new work where pressures 
of 50 to 100 volts are intended, although on A.C. supplies 
it would be possible to simplify and cheapen wiring work 
if due precautions were taken to supply only through 
double wound or “ true " transformers, and to shield the 
installation from accidental charging at supply pressure. 
If, however, the makers should produce & high voltage 
lamp of small power and low price the transformers would 
presumably be abandoned in time, provided that the 
wiring were found suitable for the higher pressure, and 
here, in the writer's opinion, lies one of the disadvantages 
of the general use of pressure reducers on new work. _ 

On a lighting installation, the comparatively high in- 
sulation of cable and porcelain fittings is greatly discounted 
by the insertion of a low priced device consisting of cotton- 
covered wire and earthed iron work. 

It is somewhat unfortunate that suppliers have not 
endeavoured to keep control over house transformers by 
a rental system which would lave done much to keep up 
quality and avoid troubles which have arisen from improper 
selection of voltages, errors in connection, and waste 
through excessive magnetising consumption. 

The general use of the metal lamp has in many cases 
reduced loading and pressure drop on networks, although 
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the expansion of supply which has followed its use is rapidly 
bringing us back to the old condition. In this connection 
it is interesting to note how the general use of the house 
transformer affects pressure regulation, interposing, as it 
does, on A.C. systems another link between the generator 
and the lamps which is susceptible to loading. 

With regard to cheaper wiring methods, the most impor- 
tant recent development in wiring appears to be the re- 
introduction of the concentric principle in the form of the 
" Stannos" wiring system. This material is now well 
known, and where it is possible to work on the surface 
of a building and use concentric conductors with the outer 
or return sheath earthed, a saving in cost of 10 to 15% 
over slip joint conduit wiring can be secured by means 
of it in the hands of men accustomed to its use. 

Flexible wiring has been much discussed from time to 
time but no effort made to define its utility or to establish 
any regulations which might make it safe for certain classes 
of work without rendering it too expensive ; in consequence 
a considerable amount of such wiring is actually in use 
in this country, the material being used in à most improper 
manner and only saved from failure by its high quality. 
Some attempts have been made to produce a strong and 
safe flexible wire, the result being usually rather clumsy 
and as costly as the cheaper forms of permanent wiring. 
There would appear, however, to be a field for such material 
in connection with heating circuits—a heavy armoured 
and fairly flexible cord to carry up to 10 amperes without 
over-heating, and provided with good plug terminal fittings 
and fuses of the cartridge tvpe, might reduce the first cost 
and consequent difficulty of inducing users of electric light 
to put in heating and cooking apparatus; such wiring 
could also be a tenant's fixture capable of removal to, 
and use in, other premises. 


DISCUSSION. 


Mr. FEDDEN (Sheffield) congratulated the author, who 
was an old and valued assistant of his, on a very carefullv 
thought-out paper. The question of the wiring of small 
houses was of the greatest interest to them all. In Sheffield, 
although they had remarkably cheap gas, they could get 
the big houses and also the £30 a year houses if they had 
not already been piped for gas, but the difficulty was to 
get the cheaper houses. He was not an advocate of jerry . 
work, but he really thought the severest economy should 
be exercised, and they would have to drop the ideal wiring 
requirements if in the future they were to get these very 
cheap houses. Even now when the requirements were 
carried out the consumers immediately did things which 
smashed up the regulations altogether. He was prepared 
to go a very long way in the line of cheapening the cost of 
installation provided they were allowed to use just slip 
tubing up inside the plaster or to wire little houses by 
boring the joists and doing away with the casings. This 
was absolutely safe if they put the wires far enough apart 
and they could reduce the cost from 8s. or 12s. a hght 
to 4s. or 5s. a light. He had an idea that in the future 
this class of wiring would come into vogue. For many 
years past he had indulged in the extravagance of using 
70/40 vulcanised flexible, because when he first went to 
Sheffield, flexibles were giving trouble all over the place, 
and he decided to put in a decent flexible so as to get the 
confidence of the people back again. He was now rather 
inclined to drop the expensive flexible and go back to the 
cheaper flexible which the Institute approved of, and also 
the insurance companies. He thought it a pity that the 
arrangements for electric lighting generally were in the 
hands of contractors in a number of towns because there 
were three distinct interests in every installation. There 
was first the consumer, who required as much light as he 
could get at a reasonable price. Secondly, there was the 
undertaking, the interest of which also was togive as much 
light as the consumer wanted at a reasonable price, because 
a satisfied consumer was the greatest advertisement. The 
third interest was that of the contractor who provided 
lamps at a reasonable price, but that price had to allow 
a decent profit for himself. The remedy for this was for 
the supply authority to advise consumers and in many 
instances to carry out the work themselves. The author 
talked about slip conduits and earthing, but he did not think 
in small houses the question of earthing had to be con- 
sidered. He had never-been wholly in favour of slip 
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conduits and would sooner have a screw conduit when 
there was a good earth. If they were going to make slip 
conduit continuous and earth it, it would be a very expensive 
thing to do. As to voltage reducers, from the pee qun he 
had taken the view that 200 volts would be the lamp of 
the future, and he had never advocated putting in these 
voltage reducers to any extent. With regard to Stannos 
surface wiring he had not tried it upon an extensive scale, 
but it seemed to him the cost of the wire was very high 
indeed. He had however made an estimate for a certain 
job which worked out as follows: No. 1, wood casing, 
600 megohm cable, £35; No. 2, with I.M.E.A. flexible, 
£35; No. 3, with single steel armoured flexible, £41 10s. ; 
No. 4, Stannos concentric with double wound transformers 
and earthed outer, £42 10s. He must say he did not like 
slip tubing and he did not like the heavy cost of the screw 
tubing, but at present they had no perfect substitute for 
these. He was glad to see that with regard to the rules 
there was a tendency towards relaxation from their former 
stringency, and he hoped in the future they would be 
considerablv simplified. 

Mr. Lone (Norwich) said they started free wiring in 
Norwich 14 years ago and were supplving houses down to 
as low as £10 or £15 a year rental. They had over 5,000 
consumers. Nearly all the troubles were electrolytic and 
were not caused by the overloading of the wires. The 
trouble occurred in damp places, and of course one should 
differentiate between what was required in damp places 
and in dry places. In small private houses one never got 
trouble from moisture. Their practice had been to attach 
the wires to the joists and they had found it satisfactory. 
As regarded flexibles he found the most satisfactory was 
pure rubber installation double jacketted. 

Mr. ViaNorEsS (Grimsby) thought that every town in the 

country should have the power to raise money for free 
wiring, and notwithstanding the failure of the Conference 
with the contractors he hoped the Council would take steps 
to bring in a Bill. The author referred to '* good slip joint 
conduit system," but personally he did not believe there 
was such a thing. The svstein they had found móst suitable 
and also most economical was to use wires threaded through 
the joists. A tube was put into the plaster to protect the 
wires where they came down to the switches. In large 
installations where he had advised he had used paper 
insulated lead covered wire, and that had given great satis- 
faction, and he had only found it necessary to tape the ends 
of the cables to prevent the moisture getting into the paper. 
Earthing was an important point in private installations, 
because frequently gas pipes were left in. It seemed to him 
that the cost of wiring could be considerably reduced by 
the use of a double wound transformer and supply on a low 
voltage. 
. Mr. Ayrton (Ipswich) still pinned his faith generally on 
wood casing, although where they had a dry situation they 
could safely use a fairly cheap qualitv of rubber insulating 
wire. Even in damp places it could be made reasonably safe 
by using porcelain roller insulators and coating the casing 
with a waterproof paint. He thought the Council might 
approach the Engineering Standurdisation Committee and 
sce if it were not possible to vet standards in switches, 
ceiling roses, wall plugs, and things of that sort. 

Mr. A. J. CripGe thought thev ought to be careful not 
to do anything which tended to sloppiness. In enforcing 
wiring rules common sense should be used, and he was 
afraid sometimes young men went round and rigidly 
enforced rules. 

Mr. Wacker (Kettering) said about six years ago they 
drew up a schedule of prices so that any contractor could 
canvass for them. Their price for screw conduit per point 
was 22s. against 22s. 6d. by the author, and wood casing 
19s., as against 17s. 6d. He would like to know whether the 
price of the author was for shellac or not. 

The author had not time to reply. but said his remarks 
would be incorporated in the official proceedings. 


At Portsmouth. 


On Wednesday the members of the Association and a 
number of their friends journeved by special train to 
Portsmouth, where they were cordially welcomed by the 
Mayor, Alderman T. Scott Foster. The meetings took place 
in the Lecture Hall of the Municipal College. 


t 
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DIESEL ENGINES FOR CENTRAL STATIONS. 


Papers on Internal Combustion Engines were read by 
Mr. Henley L. Howard, Chief Electrical Engineer, Barking, 
who dealt with internal combustion engines working on the 
Diesel principle, and by Mr. R. M. Carr, Chief Klectrical 
Engineer, Leek, who referred especiallv to gas engines and 
producer plants in central stations. 

Mr. Henley L. Howard said the problem the station 
engineer is always up against is how to deliver a unit of 
electricity to the station bus-bars at a minimum cost, 
and although very fine figures are being put forward for both 
steam and gas plants, yet in the author's opinion these 
can be greatly improved upon by the adoption of Diesel 

lant. 

: In the early days of the engine Diesel certainly created 
a good deal of prejudice against it by speaking of his plan 
of compressing the air to incandescence. This naturally 
made engineers think of cylinder walls and covers and 
pistons approaching softening temperatures, and of badly 
warped valves and seats. However, no such temperatures 
really appeared ; the temperature reached at the end of 
compression is lower than that developed later towards the 
end of the period of combustion, and this latter is only what 
occurs inevitably in explosion oil and gas engines worked 
under similar conditions. The temperature after purely 
adiabatic compression woyld, according to theoretic calcu- 
lation, be about 1,000? Fahr., but as the cylinder lining is 
well water jacketed, and therefore considerable cooling 
takes place during this compression, the actual temperature 
must be a good deal below this level. — l 

The standard engine of to-day is a single acting four- 
cycle engine—that is, every fourth stroke is a working 
stroke, the cycle of operations being as follows :— 

First down stroke is the air suction stroke, which fills 
the cylinder with fresh air ; l 

First return stroke compresses the above air to about 
500 lbs. per square inch, thereby raising its 
temperature to about 900° Fahr. ME 

Second down stroke is the working stroke, fuel oil being 
injected into the cylinder and mixing with the 
compressed air already therein. The compression 
heat having ignited the oil, it burns and expansion 
of the gases follows. 

Second-return stroke is the exhaust stroke, the producta 
of combustion being cleared out, ready for the 
air-suction stroke. 


It will be clearly seen from the above that, unlike the 
gas engine, the Diesel engine is not an explosion engine, for 
at every working stroke the fuel burns steadily as long as it 
is injected into the cylinder—every globule of the oil being 
surrounded by the air which atomizes it. The quantity of 
oil burned is regulated by the fuel pumps, whose delivery 
is directly controlled by a sensitive governor. No 
explosive mixture exists in the cylinder before the beginning 
of the working stroke, the compression in the cylinder 
being that of air alone. The volume of air drawn in 
is constant and is always sufficient to Van rins d burn 
the maximum quantity of oil required at full load. The 

uantity of fuel injected varies with the load and 1s 
delicately regulated by the governor, there being no “ hit 
and miss " method, as with gas engines. Whatever quantity 
of oil is injected into the cylinder, it enters one or two 
degrees belore the dead centre, when it automaticelly 
ignites and continues to burn during a portion of the 
stroke. The Diesel engine, again, unlike the gas engine, 
knows of no such thing as a “rich or poor" mixture, 
has no incandescent tube, electric spark or other extrancous 
igniting device, and pre-ignitions and misfires are cn 
impossibility. mE 

The compressed air used for the injection of the fuel oil 
is stored in a steel air-bootle, at a pressure of about £00 lbs. 
per sq. in, which is kept automatically charged with 
air by means of a two or three-stage compressor, worked 
direct from the crank shaft. There are also two other 
air-bottles used for starting the engine. mE 

A departure from the above standard engine is that 
put upon the market by the Nederlandisch Fabrik of 
Amsterdam. This engine is fitted with a cross-head and 
guide, and has a comparatively short piston. It is also 
provided with a distance piece, between the cylinder and 
the crank chamber. The makers; claim several points in 
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its favour, and in the author's opinion, for high-power 
vertical engines, it is the line that will eventually, be 
followed. 

One of the most interesting examples of high-power 
Diesel engines is the installation at Halle, where two 
1,600 b.h.p. sets of the horizontal double-acting, four- 
stroke type, constructed upon the lines of the Nurem- 
berg gas engine, have recently been started up. These 
engines are of the twin-tandem type, and are of massive 
construction ; the general appearance of one of these sets 
is similar to the above-mentioned gas engine. 

. The first question one is generally asked, when talking 
of this engine, is: “ What is the possibility of the price of 
fuel oil fluctuating within wide limits ? " and then: “ What 
guarantee is there of a reliable and continuous supply ? " 
The answer to both these questions is that, as petroleum 
is found in so many parts of the world, and as many new 
oil-fields are being opened up, it is obvious by the common 
law of supply and demand that the above factors cannot 
vary over very wide limits, and any such variation should 
compare favourably with the variations in coal. The 
‘oil fuel most generally used is the residue from crude 
petroleum, after the lighter spirits and oils have been 
distilled, and is commonly known as ** petroleum residue.” 
This oil runs about 240 gallons to the ton, and is generally 
either Texas or Roumanian oil As regards price, the 
author has recently fixed up a contract on behalf of his 
council, for a supply up to January 1. 1913, at 37s. 6d. per 
ton delibered into tanks at the Electricity Works, Barking. 

Another factor in the fuel oil question is the possibility 
of using the by-products from the gasworks, viz., gas oil 
tar, and gas tar oil. The author recently made a careful 
inspection of some plants using gas oil tar, including a 
large double-acting tandem four-cycle engine, and a twin- 
cylinder horizontal two-cycle engine, the sets working with 
a 10 per cent. addition of crude petroleum—and was 
perfectly satisfied as to the practicability of using such 
fuel; so much so, that a 600 b.h.p. engine is now being 
built to his specification by the Diesel Engine Company, 
Ltd., to run on either petroleum residue or gas oil tar, 
and will be in commission this autumn. 

With regard to fuel costs, Mr. Howard takes first’ the 
actual guaranteed consumption of the 600 b.h.p. engine, 
using fuel oil having a calorific value of 18,000 b.th.u., 
at 37s. 6d. per ton. 


Fuel 
consumption | Fuel cost in 
Engine in lbs. Pence. Dynamo, Fuel used. 
Load. |——————|—————— effi- . 
B.h.p. Kw.h.[B.h.p. Kw.h.|| ciency. 
Petroleum 
124195 over | 0:40. | 0:58 [0:080 | 0:112 |} 9395 Residue. 
1/ 0:40 ; 0:58 [0:080 | 0:112 | 939, | Calorific 
3/4 0:42 | 0:61 [0:084 | 0-122 || 92:595 value 
72 047 | 0:69 [0-098 | 0-132 || 92°, 18,500 
1/4 0:66 | 1-01 {0:132 | 0-202 || 8895 |B.th.u. per 
lb. at 37s. Ed. 
per ton. 


The fuel consumption is independent of the time during 
which the engine is run, being the same for half as for 
twenty-four hours per day. There are no stand-by losses 
whatever. The engine can be started with absolute certainty 
in a simple manner by means of compressed air, without the 
least danger, at any time within a minute of entering the 
engine room, even after a lengthy period of rest. Again, 
the fuel costs are in no way dependent upon any other 
factor than that of the price of fuel, and the guaranteed 
consumption per kw.h.; there being no question of the 
price to be obtained for by-products to be considered: 

In determining costs with Mond gas plants, the state of 
the market for such by-products must be seriously con- 
sidered, and when one is likely to have large quantities of 
sulphate of ammonia or other fertilisers to be disposed of 
it 13 as well to bear in mind the rapid and extraordinary 
progress that is being made in Norway in this line, par- 
ticularly with reference to the electrical fixation of nitrogen. 

The amount of cooling water used is extremely small. 
It is circulated round the cylinders at the rate of about 
4 gallons per b.h.p. hour, the outlet temperature not 
exceeding 120° Fah. The make up water should in no case 
exceed 2À per cent. This is a most important consideration 
to those engineers who, like the author, have to take town 
water from the main. Compare this item with steam plant, 


especially cooling water for the condensers of turbine plants, 
or, with producer plant, for gas engines. 

The Diesel engine is entirely automatic in its action, pre- 
praing its own fuel, stoking itself, and rejecting the waste 
gases. The engine is controlled from no-load to overload by 
a powerful governor which automatically and efficiently 
regulates the amount of fuel entering the cylinder, this 
being approximately in direct proportion to the load upon 
the engine, the speed being similarly maintained constant ; 
accordingly no highly skilled labour is required, the services 
of a machine-minder or engine-driver being sufficient. 
One man per shift (exclusive of switchboard labour) can 
easily do all that is necessary in a Diesel power station, up 
to 1,000 kw. capacity. 

The expenditure under repairs and maintenance, etc., 1s 
found to be very small, although those interested in other 
types of engine often state that the reverse is the case. 
Taking an actual case of three power stations, having 
installed 1,500 b.h.p., a sum of £117 was expended between 
them during the last completed year, some of these engines 
having run practically continuously. This sum corresponds 
to 1s. 6d. per b.h.p. per annum, a very liberal allowance 
indeed, and certainly much too high an average for large 
sets. 

There appears to be a feeling amongst engineers that 
although the Diesel engine can compete with other forms 
of prime mover for small outputs, it is quite out of the 
question when large power stations are under consideration. 
That this is an entirely erroneous idea will be seen by 
the following comparison. 

STEAM PLANT. 

The Brighton works is taken as an example of a large 
steam driven station, and one of equal output for both 
Diesel and gas plant respectively is compared with it. The 
output in each case being 10,800,000 units generated, 
9,000,000 units sold, with a load factor of 21:8 per cent., 
and a maximum load on generators of 5,900 kw. "The 
present capacity of the Brighton works is 10,200 kw. 
The approximate area occupied by the existing plant is 
31,000 sq. ft., and the capital cost of buildings and founda- 
tions was £109,300, which covers buildings sufficient to 
house plant up to 30,000 kw. capacity, although at present 
only 10,200 kw. is installed. For the purpose of com- 
parison therefore a proportionate amount of the capital to 
the plant installed is taken, although the foundations for 
the extension plant should be added. This gives a total 
capital cost of £199,162, or floor space per kw. installed 
3:04 sq. ft. Capital cost per kw. installed, 19:52 per kw. 
Works cost per unit sold 0:70d.; generated, 0:583d. 
Interest and sinking fund, 8 per cent. on £199,162, 
£15,928; on 10,800,000 b.t.u., 0:354d. per unit. There- 
fore total costs, exclusive of management and adminis- 
trative charges, and outside department costs, are as 
follows :—Sold, 1:124d. ; generated, 0:927d. 


(To be continued.) 


The British Consul at Moscow (Mr. H. M. Grove) reports 
that during 1910 there was a very considerable increase in 
Russia in the use of electrical energy, and, asa consequence, 
of the manufacture of electrical machinery in Russia. 
The greatest increase in the machinery produced was 
shown 1n the output of Diesel motors, of which as many 
were turned out last vear as during the preceding five years. 
Owing to the increasing needs of municipalities, factories 
turning out cables, tramway and telegraph fittings, etc., 
extended their business. Mention may be made of the 
signs of activity which are apparent in provincial towns 
such as Orel, Tamboff, Kaluga, Smolensk, Minsk, Tula 
and Moghileff, all of which have important municipal 
projects (both electrical and other) in anticipation or in 
progress. 


Lonvon ELECTRICAL ENGINEERS.—Orders for the week 
ending July 8, 1911 :—Ofhcer commanding, Colonel H. M. 
Leaf.(1) Headquarters will be closed for instruction during 
the week. (2) Saturday, July 8: The Plymouth Detach- 
ment will parade at headquarters at 9.30 a.m. Dress : 
Service Dress, Drill Order with waterbottle and haversack ; 
arms will be drawn before this parade.—(Signed) P. H. 
CAMPBELL, Captain, R.E., and Adjutant, London Electrical 
Engineers. 
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"The Electrical Engineer. 


LONDON, June 30th, 1911. 


MUNICIPAL ELECTRICITY SUPPLY. 


The Brighton Convention of the Incorporated Municipal 
Electrical Association. marks an important stage in the 
history of Municipal Electricity Supply. Whatever opinions 
may be entertained to-day with regard to the effect of 
municipal electricity undertakings on the electrical industry 
as a whole—and the communications published in the 
course of our inquiry into the condition and prospects of 
the industry show that very strong opinions on the subject 
are still held in many quarters—the time has long since gone 
by when it was possible to bring about any alteration in the 
situation created by the Act of 1882. Municipal supply is 
now a factor permanently to be reckoned with, and its 
prosperity is necessarily bound up very closely with the 
general prosperity of every form of electrical enterprise. 
The development of the Municipal Electrical Association 
since its foundation sixteen years ago has been very re- 
markable. It represented at the outset of its career some 
thirty undertakings with a combined investment of two 
millions sterling. Fiftcen years ago, when the Association 
met, as this year, at Brighton, it consisted of thirty-eight 
Municipal members, forty-eight Engineer members, and 
thirty-six Associate members, and the total capital repre- 
sented was only a little over three millions sterling. To-day, 
as Mr. Christie pointed out in his presidential address, the 
Association has upwards of four hundred members on its 
roll, and wholly exclusive of tramway and company under- 
takings, it represents a capital of more than £41,000,000. 
In this financial growth alone, we have a complete epitome 
of the progress of municipal electricity supply in the com- 
paratively short period covered by less than half a genera- 
tion. Whether the énterprises thus represented have 
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achieved all that was hoped when the Municipal Electrical 
Association came into existence is a question with regard 
to which differences of opinion are inevitable. There are 
numerous individual cases, as our recent analyses of 
municipal accounts have amply demonstrated, in which the 
results achieved have been eminently satisfactory judged 
from the ordinary commercial standpoint, notwithstanding 
the attitude of the Local Government Board in one direc- 
tion, and the pressure of municipal gas undertakings in 
another. But taken as a whole, the financial results of these 
undertakings, remarkable though they are, cannot be held 
altogether to have justified early expectations. 

Dealing with 188 municipal undertakings, “ Garcke's 
Manual" for the current year shows that on a capital 
expenditure of £39,080,229 the total gross revenue from all 
sources was £5,488,997, and the total working expenses 
£2,235,772, leaving a trading balance of £3,153,225. Of this 
balance sinking funds absorbed £1,186,911, and interest on 
loans £1,138,316, thus bringing the balance down to 
£827,998. From this total there falls to be deducted 
£313,709 under the head of special charges and bad debts, 
and £276,042 under that of depreciation or reserve funds, 
the final outcome of the analysis being a surplus with regard 
to & proportion of the undertakings, of £268,080, and a 
deficit, with regard to the remainder, of £29,833. It has to 
be remembered, however, that these figures only apply to 
the 188 municipal undertakings whose accounts were avail- 
able for analysis at the beginning of the year, whereas the 
total number of such undertakings is officially given as 320 
‘at the end of 1910, with a total of authorised loans aggre- 
gating £44,754,445. Notwithstanding this fact, it 1s clear 
that where interest and sinking fund payments absorb 
£2,325,227 out of a trading balance of £3,153,225, the 
margin for renewals, emergencies, and payments in relief of 
rates is a very small one in proportion to the capital in- 
vested. 

The analysis thus brings us to a point on which (as we 
saw the other day at Edinburgh, for instance) the munici- 
palities are by no means agreed as between the general body 
of their members and their Electric Supply Committees— 
the question of allocations in relief of rates. We have little 
doubt that Mr. Christie had the bulk of the members of the 
Municipal Electrical Association with him when he depre- 
cated any comparison between municipal and company 
undertakings. Company undertakings, he said in his 
presidential address, “ are in business primarily to obtain 
the biggest dividends they can possibly earn for their share- 
holders, irrespective of all other considerations, and their 
management has a more or less free hand to achieve this end. 
Incidentally they must, of course, as far as circumstances 
permit, consider the interests of their consumers, but big 
and regular dividends are their first objective, and it is in 
this respect that we differ. The concession to supply elec- 
tricity, now so essential to the well-being of all communities, 
was granted to us in order that we might do the greatest 
good to the greatest numbers by affording an efficient and 
reliable supply of electricity for lighting and power purposes 
. at the very lowest possible cost, while paying our way." It 
is not, however, only a matter of paying their way. Before 
allocations are made in relief of rates, and even before the 
question of cheapening the cost of current to the consumer 
is considered, a sound commercial policy dictates the neces- 
sity of building up adequate provision for developments and 
renewals, for strengthening sinking funds, and for applving 
surpluses, after all other contingencies have been provided 
for, to the repayment of capital outlay. When provision has 
been made under all these heads it will be appropriate 
enough to consider the question of relieving the rates and 
lowering the tariff. More than ever has such a business 
policy become necessary since the Local Government Board 
changed its attitude with regard to loans. From a free and 
easy system which undoubtedly in the early days of 
municipal electric supply engendered, if it did not encourage, 
ill-considered expenditure, the Board has veered round to a 
policy as illogical in its restrictions as 1t formerly was in its 
concessions, For good or ill, municipal trading in electricity 
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is now established as part of our economic system, and it is 
far too late in the day for the Local Government Board to 
interpose obstacles to those developments which it has 
itself rendered inevitable. | 

Among the debateable points raised by Mr. Christie's 
address are those of wiring and hiring. With regard to the 
former question, and to the supply and sale of fittings, we 
are glad to find the president of the Municipal Electrical 
Association declaring himself out of sympathy with the 
municipal authorities who seek to carry out this work 
themselves. There should, he said, in every town or im- 
portant district at this time of day be one or more electrical 
contractors whose souls are above the mere retailing of 
hardware and gas mantles, in preference to carrying out 
electric installations. The interests of these firms are com- 
mon with those of the supply authority, and where anv 
friction unfortunately exists, a policy of give and take on 
both sides should serve to remove the cause. “In my 
opinion," he added, “ a supply authority can no more 
afford to ignore the existence of bona fide contractors than 
these firms can afford to take up an attitude hostile to the 
interests of the supply undertaking, and by friendly co- 
operation, much unnecessary expense in the way of elabo- 
rate showrooms, canvassing and publicity organisation can 
often be saved without detriment to the undertaking in any 
way." These are sentiments which we cordially re-echo ; 
and we are glad to learn, too, that although the Brighton 
Corporation has possessed powers to sell and hire electrical 
appliances for the past ten years, they never exercise them 
if there is any possibility of a consumer carrying out the 
business through a contractor. 


KW. HOUR PRICES IN GERMANY. 


Some interesting details on this subject appear in the 
“ Eletrotechniker Zeitung." The Stadtische Wasser und 
Licht Werke Barmen charges 40 pfennigs (a little less 
than 4d.) per B.T.U. for consumptions not exceeding 
15,000 kw. hours per annum for hghting, photographic 
purposes, cinematographs, alarms, clocks and charging 
portable accumulators. The price is lowered progressively 
for larger consumption until for 100,000 kw. hours and 
over the price is 25 pf. only. Discounts are allowed on al 
prices for use for not less than 600 hours per annum. For 
this time the discount is 24%, rising up to 3095, for times 
of 2,500 hours and upwards. Illuminated signs are charged 
20 pf. per unit per closed lamp for à minimum of 1,000 
lighting hours per annum after 8 p.m. For staircase lighting 
and for lighting the numbers on houses 30 pf. per unit is 
charged per closed lamp if the minimum time is 1,200 
hours per annum and a prescribed meter is used. Current 
for cooking and heating is supplied at 12 pf. per kw. hour. 
The power tariff is separate. For varying rates of con- 
sumption the charge is 25 pf. as a minimum, but if the 
consumption is not less than 13 hours daily regular use, 
the charge is 22 pf., and for 6 hours per day 14 pi.. Dis- 
counts are paid annually, varying from 4% on a yearly 
account not less than 500 marks to 20°% on a yearly account 
not below 9,500 marks, provided that the current is all 
used on the same premises. If the current is in use during 
regular hours the kw. hour reckoned on the lowered voltage 
costs, for at least 8 hours daily use up to 8,000 units a vear, 
13 pf. with regular cheapenings up to 8 pf. for 120,000 
units and over. The discount is 595 for not tess than 1,000 
consumption hours per annum to 2594, for 5,000 and up- 
wards. For high voltage rotary currents the prices vary 
from 12 pf. up to 10,000 kw. hours to 6 pf. for €00,000 and 
more kw. hour. The discounts are the same. 


Messrs. F. A. Lipski and A. W. Below, of Berlin, propose 
to form a company for the construction and working of 
an electric railway from Moscow to the Ssergievski Possad. 
with branch lines to the Northern Railway. The lines 
would be about 46 miles long, and the cost of construction 
is estimated at about £915,000. The project has been sub- 
mitted by the Ministries of Finance and Ways of Com- 
munication to the Council of Ministers. 


THE ELECTRICAL ENGINEER, JUNE 30  IgIr. 735 
The Education and Training of Engineers. 


An important Conference on the Education and Training There is no fear that literary culture will absorb too much 
of Engineers was opened at the Institution of Civil Engi- | time. Against that danger there is a very eflicient safeguard. 
neers on Wednesday under the general chairmanship of the | The boy who is going to be a first-rate engineer will not take 
president, Mr. Alexander Siemens, and was continued , any more literary education after the age of 16 or there- 
yesterday. abouts. Until that age clever boys are almost always 

The subjects for discussion were sectionized under three | equally clever at every subject, but at 16 their tastes begin 
heads—I., General Education, IL, Scientific Training, and | to be pronounced and their minds cease to be receptive 
III., Practical Training. Sections I. and IT. were under the | except in one particular direction. Parents are seldom 
chairmanship of Mr. Anthony G. Lyster, Vice President | awake to this fact. They see a clever little boy amusing 
Inst.C.E., and Section III. under that of Mr. R. Elhott- | himself. with a toy engine, or making an aeroplane, or 
Cooper, Vice-President, Inst.C. E. Mii | interested in motor-cars, and they assume that his ultimate 

We give herewith a summary of the papers read on the | bent will lie that way, and trundle him off to the modern 
opening day, but are compelled to hold over the discussions | side or the engineering school. It is a mistake to be in such 


until our next issue. a hurry. The best plan, I am sure, is to give a boy a general 
education, mainly literary, up to 16, and at that point to 
SECTION L—GENERAL EDUCATION. watch him closely, and put lim to what he wants to learn. 
If he is clever, he will be successful ; if he is not clever, he 
Literary Education and Engineering. will at least be happy and proud of his calling. 


Tho Rev Jana Gowy [utt Doc Hesdmae ror West | On the Extent to which Mathematical and Scientific 
minster School, in the course of his paper, said he proposed Subjects should share with other Subjects of 
to argue that a literary education, up to a certain point, was Lit 

erate Education the Attention of Schoolboys 


| 
of as much value to the engineer as to anybody celse; and | 
that, at least in the higher walks of his profession, he is Mad ria to enter later the Engineering 


likely to be injured by the want of it. 
I do not contend, he said, that literary studies are of any Professor SiLvANUS P. Tuompson, D.Sc., F.R.S., said : 
direct or immediate use to the engineer. His work must be | In the present chaos of secondary education, the schools of 
largely deductive and mathematical, on which a literary | the tvpe which chiefly furnishes bovs to the engineering 
education has no bearing. But presumably there are occa- | profession are almost wholly destitute of any organisation 
sions when he is called upon to make use of chemistry or | adapted to that end. From the oldest, such as Eton, 
geology, or some other inductive science, and he is not ; Harrow, and St. Paul's, down to the newest secondary 
properly equipped unless he has a fair knowledge of these | schools established by the County Councils, not one, so far 
sciences. Now it is notorious, at least to schoolmasters, that | as the writer is aware, has any definite educational goal to 
a boy who passes from the classical side to the modern side ' set before the majority of its boys. Is there in all London, 
of a school has an immense advantage in inductive science | nay, in all England, a single school which has a definite 
over those who have been educated entirely on modern , educational aim towards which it focuses the training for as 
lines. Latin, as we teach it, with grammar and dictionary, | many as 50°% of its scholars ? In general, schoolmasters 
is inductive science almost in the abstract. devote their energies to preparing a few scholarship candi- 
Secondly, the engineer is doubtless often called upon to | dates, and have no definite educational aim whatever for 
command a. gang of foreign workers. The sooner and the | the bulk of the boys. Until this hopeless state of things 1s 

| 

| 

| 

| 

| 


better he learns their language the more easily he will | radically altered, and until the goodness or badness of a 
control them and direct their labour. The language, of | school is adjudged, not by the triumphs of a few, but by 
course, may be wholly alien to any that is spoken, or ever | the proportion of all its scholars whom it brings to a 
was spoken, in Europe; yet the necessary elements of | maturity test, British education will continue to be in a bad 
language must always be the same. way. 

Thirdly, though it is perhaps not the business of the Contrast this state of things with that which exists in’ 
engineer to make contracts, it 1s undoubtedly his business | the Secondary Schools all over Central Europe. Austria, 
to understand them and to give and receive orders accord- | Prussia, Bavaria, Switzerland, and even Denmark, are 
ingly. These transactions require a careful and exact | vastly ahead of us here. In all German Secondary Schools, 
appreciation of words by whomsoever used. It is too often , whether of the Gymnasium, the Real-Gymnasium or the 
forgotten that the whole profession of lawyers lives in the | Oberrealschule type, there is a perfectly definite goal before 
on the inability of other people either to say what they ' every boy in the school. Before he reaches the Ober- prima, 
mean or to understand what is said to them. or topmost class, he jwill have to pass the “ Einjahrige ” 

Something also should be said of literary studies proper— | examination, or pass out disgraced ; and it is his ambition 
the world of books, poetrv, history, and the rest. The | and that of his master that he shall pass not only this, but 
engineer, in Europe, India, China, and other countries which also the Abiturient or Maturity Examination some three 
have an ancient civilisation, is frequently called upon to , years later. If he passes the Abiturient examination of his 
deal with places and things which have artistic merits or . school—an examination held in his school by co-operation 
historical associations that endear them greatly to the | of his teachers with the Governemnt commissioner who 
general educated public. I suspect that a time is at hand | comes to conduct it—the way is open for him to any 
when it will be advantageous to the engineer to mingle the | University and to any professional career, except a military 
utile with the dulce, to discern not only what is mathe- , career, which begins earlier in the cadet schools. If the 
matically possible but also what is artistically impossible ; | German boy fails to pass the Maturity Examination of his 
not only what is cheap, but also what is nasty. For this | school he is marked as unfit for professional life. The 
purpose some general culture is necessary, some critical | Universities are closed to him. The Church is closed to him. 
faculty, some pleasure in beauty, some habit of reading and | The higher Civil Service is closed to him. He cannot become 
delight in reading such as makes a man liberal in min and | barrister, solicitor, physician, surgeon, veterinary surgeon, 
sympathetic to the common run of his fellows. And this | architect, engineer, surveyor, patent-agent or accountant. 
same culture which keeps a man from being a prig may also | Here, with us, the State has not vet (save in Scotland) 
serve to keep him from becoming a beast. Most of the | organised the Secondary Schools. Each University wastes 
mischief that is done in life is done in lesiure, and the , its energies over holding matriculations and the like. 
rational employment of this time is the real object of general | Almost all the professional bodies, such as the Law Societ v, 
education. To be happy with a book, to know a good book ! the Institute of Actuaries, the Society of Apothecaries, also 
from a bad one, to be able to read a first-rate book over and hold amateur matriculations or preliminary examinations 


over again finding new pleasure in it every time—the man | of their own to test the general education of candidates for 
who can do this is master of himself and saved from a | entrance. The result, educationally, is muddle, waste, 
hundred base temptations. To these temptations, I imagine, | inefficiency. The schoolmasters, in despair at the multitude 
the engineer is peculiarly liable, since he is so often lonely | of 20 conflicting matriculations, fix upon none, and let chaos 
in & far country and a cruel climate. work. On this they are-agreed : that of all the matricula- 


736 


tions that of London University is .he worst, the most 
doctrinaire in its requirements. 

Many mistaken notions are abroad as to science-teaching 
in schools. Excellent as was the notion to give science à 
place in the school curriculum, the pressure put upon 
schoolmasters to introduce science subjects has had some 
strange results. T'he writer knows of one school where the 
“ chemistry " taught twice a week consisted in making the 
boys “get up" a chapter from Roscoe’s Elementary 
Lessons without their ever making, or even being shown, a 
simple chemical experiment. On the other hand, the 
heuristic method—a method used in due place bv every 
good teacher since the days of Socrates—has been absurdly 
pressed, even to the detriment of progress. There can 
scarcely be anything more dreary than a forced heuristic 
lesson by a teacher who has neither inspiration nor sym- 
pathy. For at school the first object of science-teaching 
should be to evoke interest, not to impart the facts or data 
of science, still less to systematise their re-discovery. All 
that has its place later. The fossilisation of science-teaching 
is indeed the thing now most to be feared. Elementary 
mechanics, the foundation of all engineering, can be made 
thoroughly attractive by a live teacher who handles his 
subject in a human way ; and he will lead his boys readily 
from experimental fact to deduced principle, and from 
deduced principle to simple calculations, which can, again, 
be verified by experiment. The laws of forces, of the com- 
binations of forces, of balanced forces, of oblique forces ; 
their applications in the case of levers and pulleys and 
kindred mechanism will be a delightful change from the 
dreariness of history or the grind of grammar. The bad 
teacher, of course, can make even electricity as dull and 
distasteful a subject as the conjugation of irregular verbs. 
Not until a boy is 15 or 16, and is approaching the stage of 
matriculation, should science be allowed to degenerate into 
a grind. 

Reverting to mathematics, it may be remarked that a 
great change has already come over mathematical teaching 
during the last 10 years. This is partly due to the general 
discontent with the bad methods in vogue, partly to the 
strenuous crusade undertaken by Professor Perry and other 
reformers. The recommendations of the Institution Com- 
mittee of 1906 have already been widelv adopted in the 
schools. They are worth recalling :— 

Instruction in mathematics should be given by methods 
differing considerably from those usually adopted in the teaching 
of this subject merely as an intellectual exercise. The geometrical 
side of mathematies should be fostered, and before they leave 
school. boys should be conversant with the use of logarithms, and 
with at least the elements of trigonometry, including the solution 
of triangles. It is also of importance that instruction in practical 
arithmetic should be carried further than has been the case 
hitherto, with the object especially of encouraging the use of 
contracted methods and operations in mental arithmetic. . . . 
Special attention should be given to drawing: the instruction 
should include ordinary geometrical drawing, with orthographic 
projection, curve drawing, freehand drawing, and practical 
mensuration, 

Bad teaching is responsible more than anything else for 
distaste for mathematics. A really capable teacher will 
make his boys enthusiastic over matters that in the hands 
of others are deadly dull. A class can be made—the writer 
has seen it happen with students of 17 or 18—wildly excited 
over Bessel's functions : and a class of voung bovs has been 
known to sit up late in the pursuit of finding out all the 
prime numbers that occur between 1,000 and 2,000. If 
mathematical teaching is dull, it is the fault of the teacher. 

Of all the changes that have come over the teaching of 
mathematics, the greatest is the almost complete dis- 
appearance of Euclid. Theoretical geometry is now taught 
on other lines. But the writer is not sure whether the loss 
is not greater than the gain. If it is approached rightly, 
after practice in geometrical drawing which familiarises the 
learner with the concrete facts, the study of Euclid con- 
stitutes an unrivalled training in methodical and cogent 
reasoning. The great charm and value of Euclid's presenta- 
tion is the way in which one proposition hangs logically 
upon another. Sequence and sustained cogency of arguinent 
are the vital matters. The bad teacher ignored all this, 
requiring only verbal accuracy in memorising details, and 
brought disrepute on the finest mental discipline ever intro- 
duced into education. But Euclid is gone, and there has 
been nothing put in its place. It is the writer's deliberate 
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opinion that boys nowadays are less capable of following a 
sustained train of thought than they used to be. The mental 
discipline of the chain of connected thought is strange to 
them. There may be other causes also ; but this is assuredly 
& cause. 

Every educator interested in maintaining a good balance 
in the subjects of preliminary education, will surely agree 
that while premature specialisation, whether in languages 
or in science, is to be deprecated, boys must be trained in 
thinking and in the expression of thought. It is, after all, 
not so important whether the hours per week given to 
science should be a few more or a few less, as that in all 
studies—science, mathematics, language or literature— 
there should be cultivated precision in the use of words, and 
cogency in modes of thought. These things are more 
important in the long run, and vastly more important in 
the ultimate making of a professional engineer, than the 
acquisition of a hoard of scientific facts. The secondary 
school must not. degenerate into a house of cram. 


Specialized Entrance Examinations. 


Professor ALFRED ScuwartTyz, M.Se.Tech., Assoc.M.Inst.. 
C.E., dealt with the relations subsisting between the 
curricula of our Secondary Schools and those of our Engin- 
eering Courses ; or, more broadlv, of the relation of General 
to Specialized Education, and*expressed the conclusion 
that it is particularly necessary, in the case of the engineer, 
that his secondarv school training should be on as liberal 
lines as possible, since his subsequent training in the 
college, the workshop, and the office is largely materialistic. 
In this connection we shall do well to remember Tredgold's 
famous definition of a civil engineer as one who controls 
the forces of Nature for the use and convenience of man, 
and to note that this definition postulates not only a 
knowledge of natural philosophy, but a knowledge of the 
humanities also. 

What is wanted in the engineering courses is a supply 
of students with a wide mental outlook, whose faculties 
have been well trained and evenly developed, and any 
specialization in the secondary school at the expense of 
this liberal training is to be deprecated. Let us bear in 
mind, with Emerson, that Nature is not fixed but fluid, 
and that spirit alters, moulds and makes it. The future 
of the whole human race is closely bound up with the work 
of the engineer ; we should see to it, therefore, that his 
preliminary training shall be in no sense a narrow one. 


The Apportionment of Training between Practical 
Work and Scientific Study. 


Mr. ALFRED FERNANDEZ YARROW, M.Inst.C.E.,, in a 
paper prepared in conjunction with members of his staff, 
said that although the advantages and disadvantages from 
a purely educational point of view of what is termed the 
“ sandwich system " have been frequently dealt with, the 
social aspect of the question has perhaps been overlooked. 

In considering the question of engineering students, we 
have been frequently impressed by their need of being 
accommodated with courses of study which would enable 
them to get their practical training without the necessity 
of being banished from home influences for a continuous 
period of several years at a most critical time in their lives. 
It will be admitted, for instance, that London can no longer 
be looked upon as an engineering centre ; consequently, it 
is necessary for young men to obtain their practical training 
in the North, where engineering workshops exist. 

This practical training, if continuous, would probably 
not be of less duration than three years, and these young 
men, who possibly have no friends or relations with whom 
they can live when serving their apprenticeship away from 
their family, must reside in lodgings under conditions of 
much discomfort, and if this condition should exist for 
lengthened periods during the student's youth, at an age 
when every young man is subject to a certain amount of 
temptation, experience has shown that the risk is con- 
siderable. 

Now, if their practical and theoretical training can be so 
arranged that during the six summer months they work 
in the shops while living in lodgings, and during the six 
winter months they take up theoretical study in the colleges, 
living at home and subject to good influences and affec- 
tionate surroundings, this home influence is a source of 
great security, especially ifthe six months they work in the 


THE ELECTRICAL ENGINEER, JUNE 5o, 1911. | 737 


shops he during the summer, when their spare time can be 
spent in outdoor pursuits. Unless courses of study can be 
arranged to alternate with periods of practical work, so 
that the young man avoids being banished from his home, 
he will clearly be placed at a disadvantage compared with 
those young men whose homes are in the manufacturing 
districts, such as Glasgow, Newcastle, or Birmingham. 

The colleges, especially those in London, should en- 
deavour to arrange their courses of study so as to conform 
to the social conditions indicated above as desirable, and 
thev should arrange their engineering. courses of study 
during the winter months. We are aware that many firms 
object to take young men into their works for such short 
periods as six months, but we believe this system will be 
advantageous in the distant future to the engineering in- 
dustry of the country, and those firms who have at heart 
the future success of their establishments should, at some 
small present inconvenience, be prepared to fall in line 
for the general benefit of the engineering industry, of which 
their firm forms a unit. We have for years allowed students 
during their summer vacation to work in our shops, and 
we are prepared to continue this practice conditionally on 
their being with us a total period of not less than 3€ months, 
which together with four winter sessions at college of six 
months each, would represent a total period of training 
of five years. e 

We would draw attention to the desirability that in 
works some member of the staff should be looked upon as 
an adviser to the apprentices, it being among his duties 
to get into personal touch with each young man. The 
young men should not be thrown into the shops without 
anv one toadvise them in their studies or otherwise, or to 
whom they could turn in a difficulty. Those who have worked 
in the shops will know that it is almost impossible for a young 
man to obtain an interview with the heads of the firm, even 
if he had the courage to do so. It would, therefore, be a 
very desirable thing if in works some gentleman could make 
it part of his business, as it were, to befriend the appren- 
tices. He should be accessible at all times, and should make 
a point of interviewing each lad at least once in three 
months, and ascertain if he could be of service to him. 


The Requirements of Practical Training in Works, 
with the Necessary Complement of Scientific 
Study. 


Mr. WirLiAM Henry ALLEN, M.Inst.C. E, said he thought 
it was now fairly certain that no man could expect in future 
to take a good position in life as an engineer without having 
equipped himself for his work by taking advantage of the 
best that our age can offer in the way of scientific training 
and opportunities for scientific study, as well as by a period 
of apprenticeship in practical engineering under commercial 
conditions. 

One must not, however, disparage the value of the work- 
shop apprenticeship, as it is so often the lot of the engineer 
to have to deal with quantities of which we have, as yet, 
very little accurate knowledge. Problems of this nature 
are of almost daily occurrence in practical work ; hence 
experience of them at the present state of knowledge must 
be gained by personal contact with them. 

One is often asked, in the case of a student determining 
to go both to college and to works, which he should enter 
first. My views on this point are that a schoolboy coming 
direct to the works does not succeed so well or stand the 
same chance as the one who has been to college first. The 
latter has been better broken in, as it were. He has been 
formed in character bv association. with others of the 
same age in like pursuits, has learnt the value of time, and 
to recognise the serious side of life, and those qualities 
which tend to manliness, and has also received training in 
mental development. Much economy in time is also effected 
by preserving the continuity of study. I should therefore 
say that the man who sets himself the task of obtaining 
his degree before entering the works stands a much better 
chance of securing a higher and more responsible position 
in hfe than the one who is trained in the reverse order. 

As regards the requirements of workshop training, there 
seems little doubt that a period of 3 years—the actual 
time depending on the previous education of the subject— 
comprising a year in the drawing oftice, should be spent in 
the works in a not too specialised manner, that js to sav, 


J 


it should cover work in some or all of the branches of 
mechanical and electrical practice, which may be found in 
some of our better establishments. 


Practical Training in Workshops or on Works of 
Construction. 


Sir Hay Freperick DoNaAnpsoN, K.C.P., M.Inst.C. E., 
referred in his paper to the importance of knowledge of 
modern foreign languages, for which he is of opinion that 
Latin forms an excellent ground-work ; Geography, 
physical, geological and ethnological ; History, both of the 
world and of our own country ; and Literature, the love 
of which will frequently be found to be not only very 
valuable from a professional point of view, but extremely 
so for purposes of relaxation. To these he would add 
the more or less scientific study of accounting and book- 
keeping and allied commercial subjects. The want of such 
knowledge by engineers has not infrequently been found 
to be full of danger to undertakings with which he may be 
associated. 

The time available for the acquisition by a voung enginecr 
of his theoretical and practical education must very largely 
determine the completeness of these studies. The author 
thinks it cannot be properly effected in less than 6 vears, 
or perhaps it would be safer to say 7 years, that is, 3 vears 
for theoretical study and 3 or 4 vears for practical training. 
Assuming that the theoretical work should be taken first, 
or after & year in the workshops, and that it will last 3 
years, there remains the apportionment of the 3 or 4 re- 
maining years out of the 6 or 7 years to be considered. To 
do this it will perhaps be advantageous to consider the 
divisions of the practical course for some of the leading 
branches of the engineering profession. Taking (1) 
Mechanical Engineering. (2) Constructional Engineering. 
(3) Electrical Engineering, and (4) Shipbuilding and Naval 
Architecture, as typical. 

The author places Mechanical Engineering first because, 
in his opinion, workshop practice is essential for all branches 
of engineering, and he sets the minimum for this course at 
3 years, either all after theoretical knowledge has been 
acquired, or 1 vear hefore and 2 years after that period. 

For a mechanical engineer he suggests the following 
apportionment of time to allow of the acquisition of manual 
dexterity, and the application of theory to the main lines 
of shop work, thus:—Machining, 9 months; fitting, 9 
months ; boiler-shop, erecting, millwrights, electrical appli- 
ances for workshops, 9 months ; patternmaking, 3 months ; 
foundry, 3 months ; smithy, 3 months. ol 

In the case of constructional engineering, or as it 18 foo 
frequently called, civil engineering, the author would, in 
addition to the theoretical education, allot at least 18 
months to the shops, with an additional 6 months for the 
acquisition of practical electrical experience, and arrange 
that he should pass into the oflice for a period of 12 montlis, 
or into an ofhce combined with work on construction, 
which it is assumed would be regarded by the Council as 
complying with the by-laws. This apportionment of time 
in the individual shops should follow the same ratio as the 
period sketched for the mechanical engineer's training. 

As regards the electrical engincer, the author considers 
that besides 3 vears’ theoretical study, 4 years’ practical 
training is required, that is to say, 2 years in the ordinary 
mechanical workshops, 1 year in electrical workshops, 
followed by 1 year of office experience. Here again. the 
division of time in the mechanical workshops should be 
made on the basis of the complete mechanical engineer s 
course. There is in this case the same disability with any- 
thing short of 4 vears’ practical course as to election to 
associate membership as is mentioned in the case of the 
mechanical engineer. 

The same would applv to the naval architect, where, 
however, the author would suggest | year in the mechanical 
workshops, 6 months in electrical workshops, and 2 vears 
on shipbuilding design, moulding loft and construction. 
Here again the time in each shop should be proportionate 
to the total period allowed for this part of the education. 

Mr. WiLLiAM Barton Wortiixeros, B.Sc., M.Inst.C.E., 
dealing with the same subject, said practical training for 
the man who is to become an engineer necessarilv includes 
two distinct things. On the one hand, during that part of 
his training spent upon works he must, by observation 
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and by taking some part in the work, acquire a knowledge 
of engineering operations, of economical methods of carry- 


ing them out, and of the time required for the purpose, as. 


well as of the qualities and disposition of materials most 
suitable to meet varied circumstances. While so engaged, 
although he cannot, of course, during the short period of 
his training acquire anything approaching a sufficient 
knowledge of this side of his professional work, he will, if 
he is afforded fair opportunities and makes full use of them, 
lay a sound foundation on which further experience may 
be built up. Upon works of construction it is not necessary 
for the young engineer to do actual manual work, as is 
required of him if he is to gain a proper knowledge of the 
making of machines, but bv availing himself of his oppor- 
tunities of observation he will acquire that practical know- 
ledge of construction which is essential to him in projecting 
and designing works. 

There is some danger, possibly arising out of the very 
practical attitude adopted in this country towards engineer- 
ing works and our national preference for results as com- 
pared with projects, that the importance of training in 
designing works under practical conditions may be lost 
sight of. It is with a view to check any tendency in this 
direction that the Institution has recentlv drawn attention 
to the necessity for every young engineer spending a 
substantial part of his training period in the engineer's 
office as well as in or upon the works. However good a 
man's training and experience on constructional works or 
in the shops may be, it will not, without experience in the 
engineer's office, make him a civil engineer, although it 
mav make him a good mechanic or contractor. . 

During his term of office training, the man who is to 
become a civil engineer should have the opportunity of 
becoming familiar with as great a varietv of work as 
possible. He must gain experience in draughtsmanship 
and design, specifying, costs and estimating. He must, 
while in the office, see and deal with as many aspects and 
varieties of the work as possible, and he must above all 
have his training in or upon works, otherwise he may 
become & draughtsman, surveyor, clerk or commercial 
man, but will not become a civil engineer ; just as, on the 
other hand, he may spend his time of training on or in 
works, and may become a skilled mechanic or a resourceful 
contractor, but without varied office experience he will 
not become a civil engineer. 


INTERNATIONAL RUBBER EXHIBITION. 


Some of the Chief Items of Interest. 


It is fitting that an Exhibition such as this, devoted to 
the Rubber and Allied Trades, should be opened by the 
Right Hon. the Earl of Selborne, who, as late High Com- 
missioner for South Africa, and otherwise has had so much 
to do with our oversea dominions, for rubber not only holds 
an important position in the world's industries, but is of 
vital consequence to more than one of King George's 
possessions. 

The Exhibition, which is being held at the Royal Agri- 
cultural Hall, Islington, was opened to the Press on Saturday 
and to the public on Monday, and remains open until 
July 14. 

In view of the high price of rubber and the constantly 
recurring threats of famine, it is reassuring to see what is 
being done in different parts of the world to keep pace with 
the steadily increasing demand. The Imperial Institute, 
South Kensington, makes an instructive display of photo- 
graphs, maps, botanical and industrial specimens showing 
the development of the rubber planting and collecting 
industry in no less than twenty-eight of our Colonies and 
possessions. To this list, however, Queensland may now be 
added. Apart from collective and very summary exhibits, 
several of the Colonies are making very excellent displays 
of their own special products. Among these one must 
enumerate Ceylon, Southern India. British Honduras, the 
Straits Settlements, and the Federated Malay States, the 
Gold Coast, British East. Africa, and Uganda. Queensland 
is also to make its appearance, but on the occasion of our 
visit its exhibit was not ready. 
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While efforts are being still continued to produce artificial 
rubbers (witness the “ Isoprene " and synthetic caoutchouc 
products of the Caoutchouc Syndicate, Ltd.), more decided 
progress 18 being made in the recovery of old rubber. These 
are phases of the industry of interest to our readers, for 
although the products are of little direct use in electrical 
engineering, they tend to satisfy other sections of the 
industrial market. 

As regards scientific investigation and assistance, it must 
be confessed that the Germans are far ahead of us. Thus at 
the Exhibition the Prussian Royal Testing Office fills an 
important corner in the Teutonic Section. It has on view a 
large number of instruments for testing rubber for purelv 
scientific or industrial purposes. Theseinclude the Schopper- 
Dalen new type of tensile tester, Hinrichsen's simplified 
apparatus for the electrolytical determination of sulphur in 
rubber, Laurent's apparatus for estimating the polarisation 
angle, Gasparini's apparatus for determining the sulphur- 
content of rubber, Martens-Schopper extensometer, Martens 
ball-pressure hardness tester, Martens' fatigue tester, and 
Mail's machine for the abrasion test. 

Among the trade exhibits we noticed the following : 

Messrs. Rilev, Hargreaves & Company, Ltd., Singapore, 
who make a speciality of equipping plantation factories, 
have a display showing how electricity may be applied for 
power purposes, ventilation, heating, ard drying. They are, 
it appears, providing complete electric installations for 
working rubber factories. Apart, or in conjunction with, this, 
they also put up telephone and telegraph installations to 
connect up various parts of a factory and outlying parts 
of an estate. 

Messrs. Crompton & Company, Ltd., make a display of 
the Blondel flame-arc lamp, ceiling fans, Crompton motors 
and dynamos, switchboards for isolated installations and 
all kinds of electrical appliances suitable for estate and 
factory equipment in the tropics and elsewhere. 

The Automatic Electric Vacuum Drying Syndicate, Ltd. 
(109, Salisbury House, E.C.), show an attractive range of 
apparatus for treating wild rubber, including thermometric 
and electrical appliances. ) 

There seems to be a great opportunity for introducing 
electrical appliarces on tropical and other Colonial estates, 
an opening well worth cultivating by our manufacturers. 

All things considered it is perhaps not curious to find in 
the crowded exhibition only one exhibit of cables, and this 
is made in the Netherlands Section by the Colonial Museum 
of Haarlem. The specimens shown are of Dutch made sub- 
marine cables. 

Three firms, the Millwall Rubber Company, Ltd. (White 
City, Harpenden, Herts), the Leyland & Birmingham 
Rubber Company, Ltd. (Leyland, near Preston), and the 
Dunlop Rubber Company, Ltd. (Manor Mills, Salford-street, 
Aston, Birmingham), bring forward rubber tihng and 
paving, chiefly of a decorative character, but suitable in the 
plainer forms for covering switchrooms in private and 
public installations. 

A number of firms exhibit rubber gloves, boots and shoes 
for electricians. 

Messrs. Wallach Bros., Ltd., display “ Arnabestine ”’ 
jointing (a preparation of rubber and asbestos). .It will 
withstand superheated steam, most acids, oils, etc., and can 
be used for jointing pipes, engines, etc., and has a limited 
though useful place 1n electrical engineering. 

The North British Rubber Company, Ltd., of Castle 
Mills, Edinburgh, have a very large stand, at which is a 
most comprehensive exhibit of their productions, which 
embrace practically everything which is made of India- 
rubber and vulcanite. Their Stand is No. 27, in the centre of 
the Main Hall, under the Band Stand. A cinematograph 
show, illustrating the various departments at Castle Mills 
and the numerous processes of manufacture, is shown in a 
special room and has proved of great interest to visitors to 
the Exhibition. 

Mr. Alfred Smith, of Excelsior Works, Clayton, Man- 
chester, shows a very wide range of chemicals, rubber sub- 
stitutes, etc., used in connection with the electrical and 
India-rubber trades. His exhibit also includes a range of 
qualities of reclaimed rubbers, and, in fact, everything in 
the way of drugs for the manufacture of rubber goods, 
cables, etc. 
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and their Solution. 


QUESTIONS AND ANSWERS BY PRACTICAL 
MEN. | 


RULES. 

Under the above heading we insert questions of a practical 
character relating to power stations, electrical railways, and 
tramways, mining installations, electric power in workshops, 
electro-metallurgical plant, and electrical engineering work 
generally. 

QUESTIONS.—For each suitable question we offer one shilling. 
Questions of a practical character stand a better chance of 
acceptance than those of a theoretical nature. Questions may 
be sent in at any time. ] 

ANSWERS.—A fee of 10s. will be paid for the best answer, 
and 5s. for the next best, but in the case of two replies adjudged 
to be of equal merit, these two sums may be added together 
and divided. Replies should reach the office within seven days 
of the appearance of the questions. 


SeT. Í Corina rs. 
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QUESTIONS. 

Question No. 1254.—Would some reader kindly explain 
how interpoles affect the regulation of a shunt-wound 
generator. I was under the impression that the only 
use of interpoles was to neutralise the reactance 
voltage in cases where sparking would otherwise occur, 
but now I see it claimed that a shunt-wound generator 
fitted with interpoles can be made to give almost the 
same characteristic as a flat compounded generator. 
Is this true, and if so, what is the physical explana- 
tion? Am I right in supposing that interpole machines 
always have their brushes fixed at the exact neutral 
point ? Ought the pole tips of interpoles to be broad 
or pointed ? Also, should the air gap under the inter- 
poles be greater than the air gap under the main 
poles ?—" INTERPOLATED." 

Question No. 1255.—A solenoid to give a pull of 300 Ibs. 
is required. The stroke is to be 8 in., and the plunger 
is to come into action every 15 seconds. Make the 


necessary calculations for such, and state the minimum 
value of the current which will sustain the weight when 
the plunger is in its drawn-up position.—‘* TECHNE.” 


Question No. 1256.—]t is desired to alter an existing 
dynamo, 6-pole, 410 kw., 500 volts, 400 r.p.m., shunt- 
wound, at present working on two-wire svstem, to be 
suitable for use on three-wire svstem. The out-of- 
balance current to be about 20°, to 3094 of normal 
full load. Please state best method of doing this, and 
if static balancer inethod is proposed, the considera- 
tions which govern the choice of the number of phases 
of the balancer and the exact points at which the 
armature should be tapped. Also state maximum 
out-of-balance load that can be satisfactorily handled 
by this method.— Kort.” 


To Tasty 


Question No. 1257.—Tin requires a higher fusing current 
than lead. An alloy of one tin and two lead fuses 
with a lower current than lead. Explain why this is, 
and make reference to the melting temperatures ; also 
explain what are the most suitable proportions for 
soldering trolley wires, cables and armatures *—J. B. 


—— A —— VÀ 


ANSWERS. 


Answer to Question No. 1253 (awarded 5s.).—In order 
that the questioner can make use of the Corporation 
three-phase mains some inconvenience will have to be 
put up with. In the first case provision will have to be 
made to step down the 6,000 volts to 250, as it is obvious 
that the high pressure could never be used on the existing 
cables and switchboard. Undoubtedly the cheapest plan 
would be to instal a 150 kw. transformer. This capacity 
would be able to meet the 200 h.p. load and allow for some 


extension in the future. The installing of this transformer 
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would entail the erecting of a h.t. switch panel in order 
that the consumption of Corporation current could be 
registered. A sketch of such a panel is shown in Figure 1. 
The initials will, I think, explain themselves. It will be 
noticed that this panel is fitted with two switches which 
can be oil immersed or otherwise, a8 no current need be 
broken on them. The main bus-bars of the switchboard 
coming from the existing generator can be extended to one 
switch as marked M.B.B., so as to change over the whole 
plant for week-end or breakdown running. As a prevention 
some device should be fixed on either one of these switches 
or the generator switch so that there is no possibility of 
the generator being accidentally paralleled with the 
Corporation mains. Another set of bus-bars could be run 
from the panel controlling the 19/12 feeders to the other 
switch as marked T.B.B. It will be seen that all the 
conditions stated in the question can be met with by 
this arrangement. Change over switches will be required 
on the 19/12 feeder panels so as to run the motors on 
these feeders when the rest of the plant is working on 
the generator. An arrangement of these panels is shown in 
Figure 2, but this could be altered to suit the existing 
conditions. 

Another condition that will have to be considered is 
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With regard to the measuring instruments on the feeder 
panels these may be of a type which is independent of 
frequencies, but the chances are that this is not the case. 
This difficulty might be overcome by fixing a double scale 
on the instruments, a scale for each frequency. This 
would be cheaper than buying new or duplicate instruments. 
—'" JERR.” 


DIARY. 


FRIDAY, JUNE 30. 

THE INCORPORATED MUNICIPAL ELECTRICAL ASSOCIA- 
TION.—Closing day of Convention at Brighton. 9 a.m.: 
Council meeting. 10 a.m.: Annual general meeting in 
the Royal Pavilion. Agenda: (1) election of President 
for 1911-12; (2) place of meeting for Convention, 1912 ; 
(3) election of officers and Council for 1911-12 ; (4) annual 
report of the Council ; (5) balance sheet ; (6) other business. 
2.30 p.m.: Special trip by motor cars to Arundel. 

PuvsicAL Society or Lonpon.—The Imperial College of 
Science. ‘‘ On the Effect of a Narrow Saw-cut in the Edge 
of à Conducting Strip on the Stream Lines in the Strip and 
on the Resistance of the Strip," Professor C. H. Lees, F.R.S. 


1 3. 


Panel 


4 To Seal 


MSIE: 


FIG. 2 FEEDER PANEL. 


the difference in the frequency between the generator and 
the Corporation supply. This could be met with by installing 
a frequency changer, but this would be rather an expensive 
item. The higher frequency would cause the motors to run 
20°%, faster and also affect the measuring instruments on 
the panels and the trip coils of the switches. As to whether 
the former will be a serious matter depends on what the 
motors do and the arrangement of their drives, countcr- 
shafts, etc. The question states that the stand-by supply 
is wanted on the 19/12 feeders, work at week-end and 
breakdowns. Under these circumstances, it would, very 
likely, not be a difficult job to make provision on the 
motors on these 19/12 feeders to meet the increased 
speed and perhaps the week-end work does not amount to 
any great percentage of the whole plant. At breakdown 
this extra speed might not cause a great deal of incon- 
venience if wanted only for a short time. If these assump- 
tions are correct I think the installation of a transformer 
as suggested would meet the requirements. 

The effect of the higher frequency on the electrical 
conditions of the motors would be that their magnetising 
current would be less, but thev would have a slightly 
greater slip from no load to full load, and also a less overload 
capacity and starting torque. The power factor would be 
slightly higher. 


“ The Capacity Coefficients of Spherical Electrodes,” Dr. 
A. Russel. “ Exhibition of the Benkö Primary Battery,” 
Mr. W. R. Cooper. 5 p.m. This meeting takes the place 
of the one previously arranged for June 23, which is 
cancelled. 

Monpay, JULY 3. 

Rovar Institution.—Albemarle-street, W. 5 
General meeting. 

Tue ELECTRICAL CONTRACTORS’ ASSOCIATION (INCOR- 
PORATED).—6.20 for 7 p.m., at Frascati’s-restaurant. 
Annual dinner under the chairmanship of the Prezident, 
Mr. G. Harland Bowden, M.I.Mech.E. 

WEDNESDAY, JULY 5. 

THE NationaAL ELECTRICAL. MANUFACTURERS’ Asso- 
CIATION (ÍNCORPORATED).—12 noon, at the Institution of 
Electrical Engineers, Council meeting; 3 p.m.: Special 
general meeting. 


p-m.: 


THURSDAY, JULY ô. 

THE INSTITUTION OF ELECTRICAL ENGINEERS.— to 11.30 
p-m., at the Natural History Museum: Annual conver- 
sazione. 

THE NATIONAL ELECTRICAL MANUFACTURERS” Asso- 
CIATION (INCORPORATED).—2.30 p.m., at the offices of the 
Association, Balfour-house, Finsbury-pavement: Council 
meeting. 
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BUSINESS NOTES AND NEWS. 


LIGHTING, POWER AND TRACTION. 


HOME. 


i 
| 

BanNEs.— For the year ended March 31 last there is a profit. 
on the electricity undertaking of £2,201. | 

BrERMONDSEY.— The accounts of the electricity undertaking 
for the year show a surplus of £1,645. The gross profit increased | 
from 6:6?, to 7°2% on the capital outlay. The estimate for the 
year ending March 31, 1912, is based on 4,650,000 units being ` 
sold, i.e., 1219, increase on the previous year. The total cost 
per unit decreased during the year from “71d. to ‘65d. 

BrxinirL.—The Council's electricity undertaking shows a net 
profit on the past year's working of £561. 

BLACKBURN.—Mr. P. P. Wheelwright, M.LE.E. Electrical 
Envineer of the County Borough of Blackburn, in his report on 
the working of the department for the past vear, says the income 
was £38,372 and expenditure £19,324, leaving a gross profit of 
£19,048. Of this sum, interest and sinking fund absorbs £17,351 
and depreciation fund £1,000, the net protit being £697 as com- 
pared with £1,388 in the previous year, £976 in 1908-9 ard 
£1,443 in 1907-8. Although the number of units generated in 
the twelve months has increased by over 300,000, the expendi- 
ture on fuel compared with the previous year is less by nearly 
£100, equivalent to a 99, reduction on the cost per unit. The 
gross revenue obtained from the sale of current for all purposes 
has increased by about £1,500, which figure would have been 
greater but for a decreased consumption by the tramways 
department equivalent to £400. The increase is chiefly made 
up by the current used by power consumers, which amount is 
now, for the first time, in excess of that used for lighting pur- 
poses. The actual number of units sold for power purposes 
during the year (exclusive of traction) has increased upon the 
previous years’s figures by nearly 34?,, whilst the average con- 
sumption in units per b.h.p. installed is 23°, larger, due to the 
adoption of electrical driving bv trades running many hours per 
day. Mr. Wheelwright expresses the view that the greater 
proportion of the increase in revenue in the future will have to 
be obtained from.the users of electricity for the driving of all 
classes of machinery used in the various trades, which is becom- 
ing more and more general as the many and substantial advan- 
tages are realised by the public. With regard to the decreased 
consumption of electricity for lighting purpose, due to the ad- 
vent of the metal filament lamp, he thinks that no further 
appreciable effect will be felt, and whatever may have been the 
influence upon the fortunes of the various undertakings during 
the past three years, it is very certain that the lamps have 
greatly popularised the use of electricity. 

Ecc _es.—The Corporation invites tenders for the supply of a 
high efficiency type centrifugal pump direct-driven by single- 
phase a.c. motor.  Particulars (£1 1s.) from Mr. H. Wangus, 
Borough Electrical Engineer. July 17. 

FurnuaM.—The Borough Treasurer reports that up to March 
31 last, the outstanding capital of the electricity undertaking 
amounted to £235,327. The total capital repaid was £36,321, 
which was equal to 13:37°o of the total loans taken up. The 
revenue account for the past year showed a gross income of 
£33,001 as against £32,896 for the previous year, while the 
expenditure amounted to £28,730 as against £28,330 for the 
preceding vear. The net profit was £3,861 as against £4,551 for 
the preceding year. The total number of units sold for private 
purposes during the twelve months was 2,345,847 and the average 
price 2:45. per unit as against 2,202,287 units and 2°5d. in the 
preceding year. The percentage of increase in the units sold as 
against the preceding vear was equal to 6:5. There was a de- 
crease in the publie lighting supply which represented £71. 

Heywoop.—The Electricity Committee has resolved upon the 
following scale of charges to large consumers who satisfv the 
Electricity Department as to the continuous running of their 
motors, and are prepared to guarantee à consumption of not 
less than £120 per annum :-—75,000 units per annum ‘75d. per 
unit; 100,000 units per annum ‘70d. per unit; 150,000 units 
per annum ‘65d. per unit ; 175,000 units or upwards per annum 
‘60d. per unit—subject to a rebate or addition of 2s. 6d. per 
1,000 units for every Is. per ton variation in price of coal based 
at 10s. per ton. 

OLpHAM.—The report of Mr. Newington, the Borough Elec- 
trical Engineer, shows that the gross revenue of the Council's 
Electricity Department for the vear was £42,020; gross ex- 
penditure £22,683; total gross profit £20,237, instalment to 
sinking fund £8,988, interest to sinking fund £2,125, interest on 
loans, £7,811, interest on deposits £11. This leaves a total net 
profit of £1,300. There was an item of £383 for the supply to 
and fixing of feeder pillars, which, according to the engineer 
ought to be paid out of the reserve fund. The net profit would 
thus be £1,684. Last year the net profit was £2,203, so there is 
a falling off this vear of £906 in net profit, or £325 if allowance 
is made for the item of £383. A sum of £1,319 5s. had been 
taken from the reserve fund during the vear for expenditure on 
meters, and the amount over-expended in this respect for the 
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year ended March 25, 1910, was £1,261. The number of units 
sold for private lighting during the year was 1,381,386, for power 
583,553, public lighting 26,131, traction 3,757,901, total 5,748,971 
units, as compared with 5,720,351 units for the previous year. 
The Council decided to reduce the flat rate from 4d. to 31d. per 
unit. 

REpprrCH.— The report of Mr. W. J. Ferguson, manager of 
the Urban District Council's Electricity Works, shows that the 
equivalent number of 8 c.p. lamps connected was 46,120, being 
an increase during the year of 4,005, as against 3,863 in 1909-10. 
The increase is made up as follows :— Lighting, 1,054; power 
and heating, 3,851. The number of units sold for private lighting 
was 172,642, as against 144,609 for the previous year, being an 
increase of 27,043, as against 9,720 in 1909-10. During the same 
periods the total number of units sold for power and heating 
supply was 602,797, as against 451,607, being an increase for the 
twelve months of 151,190, as against 49,478 in the preceding 
year. The costs side of the revenue account shows a total in- 
crease during the year of £318 Is. 9d., or an increase in working 
expenses of barely 796. The income side shows a net increase 
in revenue of £1,009, or nearly 18?,. The total receipts were 
£6,833, and working expenses £5,028, the balance carried to 
net revenue account being £1,805. The total costs per unit 
work out at l:19d. as against 1:36d. in 1909-10, but if the cost 
of repairs to and renewal of public lamps is deducted from the 
actual running costs per unit, that the figure then obtained for 
the works cost is under one penny, and the total costs per unit 
are ]:12d. The total increase in the number of units sold, 
186,104, has therefore been obtained for an additional expendi- 
ture of £318 1s. 9d., or in other words, the additional units have 
been generated for an average cost of O'4ld. per unit. 

NALFORD.— The Corporation invite tenders for the supply of 
one 35 kw. belt.driven d.c. generator. Particulars from the 
Borough Electrical Engineer. July 3. 

STOCKTON-ON-T'EEs.— The Corporation of Stockton-on-Tees 
invite tenders for the supply and erection of switches, cut-outs, 
instruments, etc., on main switchboard; addition to existing 
cooling tower; one superheated and one feed-water meter ; 
wrought and cast steam and exhaust pipes and valves. Nee 
official notice. Particulars (£1 ls.) from Mr. J. J. Smith, Borough 
Electrical Engineer. July 11. | 

TRowBRIDGE.—The town is shortly to be lit by electricity, 
the work having been taken in hand by a company composed 
to a large extent of leading citizens. Some years ago the Western 
Electrical vans ae obtained a provisional order for the supply 
of electricity to Trowbridge, and proceeded to lay mains, but 
for some reason or other, the project fell through. Some of the 
citizens generated electricity for their own uses, these including 
Messrs. Haden and Company, the engineers, and others, but 
these were rare exceptions. The next step was taken when 
Messrs. Edwards & Armstrong, electrical engineers, of Bristol, 
came to an agreement with the Trowbridge Urban District 
Council, whereby the Council gave them certain rights for the 
opening up of roads and pavements for laying mains and con- 
necting up various consumers. "This agreement was later taken 
over by the ‘Trowbridge Electric Supply Company, Ltd., on its 
formation. The new company had on the board of directors 
numerous local gentlemen, as well as Mr. J. Herbert Edwards, 
A.M.I.E.E., head of the firm of Messrs. Edwards & Armstrong. 
A small portion of the mains previously laid have been utilised, 
but most of the mains now in use are those which have been 
supplied by the present engineers. A mutually satisfactory 
arrangement. was come to with the Council, as the result of which 
the Council Surveyor undertook the responsibility of opening 
up the roads and pavements, and making good the same, the 
contractors paying the full cost of the whole work, plus 109,, 
which may be regarded as profit to the Council on the trans- 
action. The company took over some old weaving sheds and 
by constructing new walls and re-rooting and other works, they 
have adapted these to their uses, and they now constitute a very 
commodious and substantial generating station. In the genera- 
ting room there isa 50 h.p. Crossley engine, belt driving on to a 
electric dynamo. There is a little motor booster set which is 
used for boosting up the voltage for charging accumulators. 
At the same time, the motor drives by means of belt and shafting 
on to a small pump, which pumps water from a well into a large 
tank, which forms a supply for cooling both the engine and the 
producer plant. ‘The town gas is also laid on for use if required, 
but the main running is done off the company's own producer 
plant. A very fine switchboard has been erected composed of 
three marble panels with appropriate switch gear, meters, etc. 
The whole forms a very eflicient and reliable plant. 

WORCESTER.—AÀt a meeting of the City Council, the Elec- 
tricity Committee reported that, subject to the Local Govern- 
ment Board sanctioning a loan of £3,375, the Council be recom- 
mended to accept the tenders of the Electric Construction 
Company for a 200 kw. motor generator £640, and the Pha-nix 
Dynamo Company for a 125 kw. alternator £250. The Com- 
mittee had been asked that the cable to Messrs. Heenan & 
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Froude's should be laid immediately, but were of opinion that 
the work should not be commenced until the loan was sanctioned 
or at any rate until after the Local Government Board enquiry had 
been held. The recommendation as to the terders was adopted, 
and on a letter being read from Messrs. Heenan & Froude asking 
for a definite answer as to when the Council would be able to 
supply them with power as they were exceedingly busy, working 
day and rivht, & d would like the “ change over” to be made 
at August Beak Holiday, it was also resolved to proceed at 
once with the lsying of the cable without waiting for the Local 
Government Board. 

WoRcEsTER.—Mr. J. C. Ekin held a Local Government Board 
inquiry into the application of the City Council for sanction to 
borrow £3,375 for extensions to the electricity works. Mr. R. 
Clarke, chairman of the Electricity Committee, said it had long 
been recognised that their undertaking was being worked at a 
disadvantage, inasmuch as they could supply only single alter- 
nating current. They had been making negotiations with a large 
engincering firm in the city to supply that firm with a large 
quantity of current, and, these negotiations having come to a 
head, it had been decided by the Electricity Committee to 
change over to the polyphase system. The cost of supplving 
the necessary plant for the supply of current to this engineering 
firm and the change over to the polvphase system amounted to 
£7,100. The difference between that sum and the amount of 
the loan asked for would be raised out of the revenue. The 
Electrical Engineer, in answer to the Inspector, said the reason 
they could not supply the power with their present system was 
because of the difliculty of starting the motors with it, and the 
verv bad power factor which resulted from the use of the single 
phase system. During the past few years many applications to 
the Council to supply power had had to be refused to firms 
outside the current area. They had had to refuse upwards of 
400 h.p. in the past few vears. At the preseat time they had to 
run the alternating and continuous systems separately, and 
retain spare current for each, whereas under the polyphase 
system they would combine those two systems, and make a 
net gain of 800 h.p. People knew that outside the current area 
the Council could not supply the current, and they had not, 
therefore, asked to be supplied. The Inspector pointed out that 
there was an outstanding debt of £400 on some of the present 
machinery, and he would have to deduct that amount from any 
loan. On his suggestion, the ‘Town Clerk formally applied for 
an increase of £400 on the loan. 

WannINGTON.—Mr. F. V. L. Mathias, Electrical and Tram- 
ways Engineer. reporting on the work of the department for the 
year ending March 31, says the progress of the undertaking 
continues to be very satisfactory. The total units sold was 
3,285,802, an increase of 513,841 or 18:5305 as compared with 
the previous year. The demand for power increased by 529,317 
units, and that for lighting decreased by 15,557 units. Gross 
revenue amounted to £19,385 and working expenses to £10,512, 
leaving a balance of £8,873. Interest on loans absorbs £2,759 
and sinking fund £3,446, leaving a net profit of £2,667. 


COMPANY MEETINGS AND REPORTS. 


ARON ELECTRICITY METER. 


Mr. Hugo Hirst, presiding at the 14th annual general meeting 
of the Aron Electricity Meter, Ltd., at Winchester House, szid 
the report and balance sheet showed a healthy development and 
progress of their business. The gross profit on trading, amounting 
to over £44,000, was nearly £9,000 in advance of last vear, and 
nearly every branch in every couatry contributed to this result. 
The amount received from dividends on investments wes 
reduced, owing to the fact that the expansion of business drained 
their liquid reserves to the utmost, and they had to realise these 
reserves during the year at a loss. No blame could be attached 
to the directors for this loss, ss they kept these reserves in trust 
securities, and all trust securities in this country have receded in 
their value to an unpleasant standard. But he was happy to say 
that they were at last in a position to pay a dividend to the 
ordinary shareholders, and he thought the outlook was such that 
they may enjoy continued participation in the company's pros- 
peritv. They proposed to put £5,000 to reserve account and use 
£7.04) of this vear's profits in writing off a portion of the costs 
of the debenture issue. The meter business was carried on on 
the same lines as before, and their increased output, due to 
increased sales, had strengthened their power to compete in the 
world’s markets. Their organisation, thanks to the supervision 
and hard work of Professor Aron, was being more and more 
perfected every year, and the lovalty and interest in the business 
of their staff was an asset of which they could be proud. He 
moved that the report and accounts be received and adopted. 
sir James Peader, Bt.. seconded the motion, which was carried 
unanimously. The Chairman proposed " That dividends at the 
rate of 3 per cent. on the preference shares and 6 per cent. on the 
ordinary shares for the period to March 31, 1911, be paid." Mr. 
Roger Wallace, K.C., seconded the resolutioa, and it was carried 
Unanimously, The Chairmen next moved. the re-election of 
Colonel R. E. Crompton, C-Bo and Mr. N. Barclay Heward as 
direetors of the company. Mr. Harry Khan seconded the pro- 
position, which was unanimously agreed to. 
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VICTORIA FALLS AND TRANSVAAL POWER. 


The Marquis of Winchester, presiding at the meeting of the 
Victoria Falls & Transvaal Power Company, Ltd., said the profit 
for the vear had amounted to £157,749, and with the carry- 
forward from last vear to £210,507, after payment of the debenture 
interest for the year under review. Of that sum they had devoted 
£114.850 to depreciation, leaving £95,747, from which they had 
declared a dividend at the rate of 6 per cent. per annum on the 
Preference shares for the time being paid up from January 1, 
1909, to October 14, 1909, and a further amount at the rate of 
] per ceat. per annum from October 17 to December 31, 1908. 
The additional 1 per cent. fulfilled the condition attaching to the 
shares. The profits had been secured by the work of the stations 
Brakpan and Simmerpan, which had been erected almost entirely 
out of the moneys provided by the early preference and debenture 
issue, ard it would be seen that their realised profit being 
£157,749, and their total debenture interest £150,000, the plant 
of the Brakpan and Simmerpan stations, equivalent to about 
one-third of the larger output of the Rosherville and the 
Vereeniging stations, were equal to meeting the interest demand 
of the whole debenture capital and would leave the profits on the 
shares and loan capital of the Rand Mines Power Supply Com- 
pany to provide for depreciation. ammortisation and interest on 
share capital: Active operations were in progress at Vereeniging. 
where a station was being erected to 2ccommodate two sets each 
of 15,000 h.p. capacity. 


J. G. WHITE & COMPANY. 


The report of J. G. White & Company, Ltd., states that the 
company has again experienced a profitable period. The net 
profit amounted to £01,466, as against £64,801 for the previous 
year. A total dividend on both classes of shares of 1295 per 
annum is declared, this being the maximum dividend to which 
the Preference shares are entitled. In addition, an extra dividend 
of 10s. per share on the Ordinary shares is to be distributed, 
making 62°, for the year. The sum of £15,000 is transferred to 
special reserve for equalisation of dividends. and the amount 
enrried forward is £19,812. The reserve fund stands at £100,000 
in relation to à subscribed and authorised capital of £260,000. 


BOMBAY ELECTRIC SUPPLY. 


The report of the Bombay Electric Supply & Tramways Com- 
pany, Ltd., states that the total revenue for the year amounted 
to £219,317, an increase of £21,489 over the previous year. 
Expenditure amounted to £122,139, an increase of £7,007, or 
6:099,, and the net receipts of £97,177 show an increase of 
£14,482, or 17:50. After deducting £32,383, the proportion of 
Debenture interest chargeable to revezue, and £629 appropriated 
to sinking fund in lieu of interest on Debenture stock cancelled 
in 1909 and 1910, there remains £64,164, to which is to be added 
the amount brought forward from last year of £4,567, making an 
available total of £68,731. From this has to be deducted the 
dividend on the Six per Cent. Cumulative Preference shares paid 
to August 15, 1910, £22,489: ditto accrued to December 31, 
1910, £12,492; leaving a balance of £32,748. The directors 
recommend to place to depreciation account £15,000, to the 
sinking fund for capital redemption £6,000, and to be carried 
forward £11.748. The traftic receipts amounted to £144,182, 
compared with £134,153, and the working expenses in Bombay 
amounted to £73.488, compared with £70,506. The balance of 
receipts over expenses in respect of the vear's working is £73,222, 
compared with £65,918. The gross receipts for the year, including 
the amount represented by the sale of current to the tramways, 
amount to £66,921, compared with £57.552. The receipts, 
exclusive of the revenue represented by the current supplied for 
the tramwavs, amount to £37,043, compared with £31,493, and 
the working expenses were £43,807, against, £40,934 for, the 
previous year, ‘The balance of £23,024, as the result of the year's 
operations, compares with a balance of £16,618 for 1909. 


CORONATION PRESSURE AT SIEMENS. 


Messrs. Siemens Brothers Dynamo Works, Ltd. inform 
us that their energetic move in keeping their supplies depart- 
ment at 39, Upper Thames-street, E.C.. open all night on 
Wednesdav in Coronation week was much appreciated. by 
contractors, who kept the staff busy right through the 
small hours. More than one of the large shows would have 
been incomplete 1f there had not been some electrical 
supply firm to turn to in the dead of night. 


At this years Royal Agricultural Show at Norwich, 
Messrs. Willans & Robinson, Ltd., are showing a recent 
type of Diesel Oil. Engine, operating on. the. two-cvcle 
two-stroke principle. and designed for speeds of 400 r.p.m. 
and upwards. The engine is a three-crank one, developing 
7) b.h.p.. and will be in operation at the Show. They are 
also exhibiting at the same stand one of their new double- 
acting forced lubrication steam engines. 
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Electrical Contractors Section. 
Contracts Open and Accepted, and Business Prospects. 


gOoUxoOum. 


Contraot and Misoellaneous Advertisemente should reach 
this Office by Mid-day on Wednesday. For rates apply to 
the Manager, 149, Fleet Street, London, E.G. 


CONTRACTS. 
BekouGH OF STOCKTON-ON-TEES. 


ELECTRICITY WORKS. 


The Corporation of Stockton-on-Tees invite Tenders 
for the Supply, Delivery and Erection of the following 
supplementary plant at their Electneity Works :— 

Section’ 10.—Switches, Cut-outs, Instruments, ete., on 
Main Switchboard. 

Section 9.—Addition to existing Cooling Tower. 

i- Section 11.—One superheater and one feed water meter. 
; Section 12.—Wrought and cast steam and exhaust pipes 
and valves. 

Specifications and Forms of Tender for the respective 
Sections may be seen at the Office of the Borough Electrical 
Engineer, Mr. J. J. Smith, Electricity Works, Stockton-on- 
Tees, or obtained from him on receipt of application 
accompanied bv the fee of One Guinea, which will be 
returned on receipt of a bona fide Tender. 

Sealed Tenders, endorsed according to Section and 
addressed to the undersigned, must be delivered at the 
Borough Hall, Stockton-on-Tees, not later than 12 noon 
on July 11, 1911. 

The Corporation do not bind themselves to aecept the 
lowest or any Tender, and the acceptance of the selected 
Tender will be subject to the sanction of the Local Govern- 
ment Board being received to tlie necessary loan for the 
works. 

ARTHUR B. CROSBY, 

Borough Hall, Town Clerk. 
Stockton-on-Tees, 

June 26th, 1911. > 
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qum CALCUTTA ELECTRIC SUPPLY CORPORA- 
TION, LIMITED. 


COSSIPORE HIGH TENSION SCHEME. 


The above Corporation are prepared to receive Tenders 
for the supply, delivery and erection at the site of their 
Cossipore Station, Calcutta, of the following : 

Specification No. 16, Auxiliary Plant and. Pipework, 

Copies of this specification, along with drawings and 
general conditions, can be obtamed on and after Monday, 
July 3, from the undersigned, on payment of a fee of two 
guineas, Which will be returned on receipt of a bona fide 
tender, or on the return of all the documents with a satis- 
factory explanation as to the contractors inability to 
tender. ; 
ia. Tenders, which are to be written on the forms at the end 
of the specification, must be enclosed in sealed envelopes, 
endorsed on the outside © Electric Plant, Tender to Speci- 
fication 16," and sent to the Secretary of the Calcutta 
Electric Supply Corporation, Ltd., Salisbury House, London 
Wall, E.C., so that they can be received by him before 
10 o'clock on July 24. 

The Corporation do not bind themselves to accept the 
lowest or any tender, and no allowance whatever will be 


made for expenses incurred in the preparation of a tender. 


The specification and drawings can he seen at the office 
of Messrs. Kennedy & Jenkin, No. 17, Victona-street, S.W., 
but can only be obtained from the undersigned. 

FRANCIS R. REEVES, Secretary. 
The Calcutta. Electric Supply Corporation, Ltd., 
Salisbury House, London Wall, E.C. 
June 27, IOI. 
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(UY AND COUNTY BOROUGH OF BELFAST. 


TRAMWAYS AND ELECTRICITY DEPARTMENT. 


The Tramways and Electricity Committee of the Belfast 

Corporation are prepared to receive tenders for the supply of 
A CIRCULATING WATER PUMP, and 
A MOTOR-DRIVEN AIR PUMP. 

Specifications with Form of Contract may be obtained 
from Mr. T. W. Bloxam, City Electrical Engineer, East 
Bridge-street, Belfast, on deposit. of one guinea. for each 
specification, This deposit will be refunded, provided a 
bona fine Tender has been sent in, and not withdrawn. 

Extra copies may be obtained at 10s. each, which sum 
wil] not be returnable. 

Sealed Tenders endorsed Tender for Circulating Pump " 
or " Tender for Air Pump,” to be lodged in my Office, not. 
later than 10 a.m. on Monday, July 17, 1911. 

The lowest or any Tender not. necessarily accepted. 

A Tender if sent by post must be registered ; if delivercd, 
an official receipt must be obtained for it; otherwise the 
undersigned. will not be responsible. 


R. MEYER. Town Clerk. 


APPOINTMENTS. 


Coe BOROUGH OF STOKE-ON-TRENT. 


ELECTRICAL ENGINEER'S DEPARTMENT. 
METER TESTER. 


Applications are invited for the position of Meter Tester 
and Testing Assistant in one of the Works under the control 
of the Council. 

Applicants must have successfully passed through a 
thorough course of electro-technical training and laboratory 
work at a recognised institution and be thoroughly com- 
petent to handle, use, and be responsible for the testing 
equipment of an alternating current supply, testing meters, 
and locating faults. 

Forms of application and list of duties can be obtained 
on application to the Electrical Engineer, Hanley Electricity 
Works, Stoke-on-Trent. 

Commencing salary, 20s. per week. 

E. B. SHARPLEY, 
Town Hall, Town Clerk. 


Stoke-on-Trent. 


J UNDALK 
ELECTRICITY UNDERTAKING. 


The Council invite applications for the appointment of 
Resident Engineer to their Fiectricity Undertaking. 

The successful applicant will act as Clerk of Works under 
the Council's Consulting Engineers, during the construction 
of the necessary Works, and on the completion of the 
contracts will take charge of the running of the undertaking. 

Candidates must have had charge of a similar. under- 
taking, and have had experience in the running of suction 
vas producers and sas engines or Diesel oil engines. and 
the commercial management of a corporate electricity 
undertaking. 

To a suitable man a salary of £250 per annum will be paid. 

Candidates to send in applications to the undersigned 
not later than Monday, July 10, 1911, and to vive full 
details of experience, age, and copies of not more than 
three recent testimonials. 

Dated this 27th June, 1911. 


MATHEW COMERFORD, 
Town Clerk, Dundalk. 


URBAN 


DISTRICT 


COUNCIL. 
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CONTRACTS OPEN. 
HOME. 


BELrFAsT.—The Tramways and Electricity Committee of the 
City and County Borough of Belfast invite tenders for the supply 
of a circulating wztcr pump and a motor-driven air pump. ee 
official notice. Particulars (£1 1s. cach specification) from Mr. 
T. W. Bloxam, City Electrical Engineer, East Bridge-street, 
Belfast. Julv 17. 

CaRDIFF.-—The Corporation invites tenders for (a) the supply 
and laving of ccbles, (b) economisers, and (c) induced draught 
installatio s. Particulars from Mr. A. Ellis, City Elcctrical 
Engineer, The Hayes, Cardiff. July 14. 

CHARLEVILLE.—The Charleville Electric Compeny, of Cherle- 
ville, Couaty Cork, invites tenders for the supply of (a) suction 
gas plant, gas engine, and electric’ generators; (b) storage 
battery and accessories; (c) switchgear, overhead lines, a.d 
street lamp fittings. Plans and specifications prepared by Mr. 
L. J, Lawless, consulting engineer, Castlewood-avenue, Rath- 
mines, Dublin, may be obtained from Mr. P. Cronin, secretary, 
Charleville, on payment of £1 1s. June 30. 

GovaNn.— The electricity department of the Corporation in- 
vites tenders for (a) extensions to high tension switchboard, (b) 
steam boiler, mechanical stoker and coal bunkers, and (c) 
cooling tower. Particulars from Mr. T. C. Parsons, Borough 
Electrical Engineer, Helen-street, Govan. August 1. 

HAMMERSMITH.—-The Borough Council invites tenders for the 
supply of about 600 time switches for the control of individual 
lamps in side streets, to deal with one ampere at 120 volts ; 
single phase, alternating current, £0 periods. Particulars from 
Mr. G. G. Bell, Borough Electrical Engineer. June 30. 

Lonpon.—The Calcutta Electric Supply Corporation, Ltd., 
invites tenders for. the supply, delivery and erection at their 
Cossipore station, Calcutta, of auxiliary pla:.t and pipework 
(Specification number 16). See official notice. Particulars (£2 2s.) 
from Mr. Francis R. Reeves, Secretary, The Calcutta Electric 
Supply Corporation, Ltd., Salisbury House, London Wall. Date 
July 24. 

" LoNpoNDEnRY.— The Corporation invites tenders for wiring, 
fittings, lamps, switchboards and connections for the electric 
lighting of the new Cuildhall. Particulars from Mr. R. V. 
Macrory, City Electrica] Engineer. July 7. 


OVERSEAS. 

JERUSALEM.—-With reference to the notices rek tive to an 
electric power and tramway concession and a water supply 
concession, respectively, et Jerusalem, the British Consul at 
that place (Mr. H. E. Satow) reports that the period for the sub- 
mission of tenders has been extended till September 13, in exch 
case. Tenders will be received by the Ministry of Public Works, 
Constantinople, in the case of the electric power and tramway 
concession, and by the President of the Municipality, Jerusalem 
in the case of the water supply concession. The specifications 
(in French) may be seen by British firms at the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall-street, 
L»r.don, E.C. 


CO. PASS & SON, Ltd. 
Bedminster Smelting Works, BRISTOL. 
SELLERS OF 


ANTIMONIAL LEAD OF ALL GRADES. 


BUYERS OF 


LEAD ASHES & LEAD RESIDUES FROM ACCUMULATORS. 


Telegrams: ‘‘ Pass, BRISTOL.” Telephone: 475. 
D Write for Samples and Prices. 


MOSSES & MITCHELL, 
Chiswoll Works, 122-124, GOLDEN LANE, E.C. 


VULICANITE 


TURNED &à MOULDED 
GOODS TO PATTERN. 
RODS, SHEETS, AND TUBES. 


F.OARSON &- EVANS. 
> Fenchurch Buildings: 
LONDON, E.C. 


EBONITE 
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MELBOURNE.—-Tenders will be received et the office of the 
Deputy Postma:ter-General, Mell ourre, up to 3 p.m. on August 
15, for the supply of (è) 20,000 stor.eware insulators and 60,000 
porcelain insulators (Schedule No. 513), and (b) indierubber- 
covered wire (Schedule No. 516). > 


TENDERS ACCEPTED. 

ASHTON-UNDER-LYNE.—-Flectricity meters, 10 amp. 
current year for Corporetiom's electricity department : 
Bastian Meter Company, Ltd. 

BarNsLey.—- Electrical plant for the Corporation. Steam 
turbo-generator, with condenser ard Siemens dynamo: Messrs. 
Willans & Robinson, Ltd.: water-tube boiler and fittings : 
Messrs. Clarke, Chapman & Company; water cooling tower : 
The Davenport Engineering Company, Lid. 

BnisTor.. -The Electricity Committee of the City Council hes 
accepted the following contracts: Messrs. Wm. Geipel & Com- 
pany, for arc lamp carbons for open type lamps at a cost of 
£345 l5s.; The Sloan Electrical Company, Ltd., are lamp 
carbons for flame type lamps, £370 11s. 4d. ; Messrs. Sykes & 
Sugden, Ltd., joint boxes, £198 17s. 1d. ; the British Westirg- 
house Company, Ltd.. electricity meters (Watthour type for 
alternating current), £385 15s. 

BURNLEY.—NSwitchgear for Education Committee’s generat ing 
plant: Messrs. Ferranti, Ltd. i 

CARLISLE.— Battery-booster balancing set, switchgear ard 
maintenance for Corporation’s electricity department: The 
Premier Accumulator Company, Ltd., £1,755; and mainterarce 
£77 per annum. 

CHELTENHAM,—Acceccsories ard supplies for Corporatior.’s 
electricity works. 12 months’ supply of meters: The British 
Thomson-Houston Company, Ltd. : open-type arc lamp carbons : 
Messrs. W. Geipel & Company, Ltd.; flame carbons: Ship 
Cerbons, Ltd. 

Loxpon.—The following tenders have been accepted by the 
Government Departments named :—Admiralt y : Circuit breakers, 
ete., Whipp & Bourne; gutta percha, Craigpark Electric Cable 
Company, Ltd. War Office: Electric cable, British Insulated & 
Helsby Cables, Ltd. ; Hooper's Telegraph & India Rubber Works, 
Ltd. ; India Rubber, Gutta Percha, & Telegraph Works. Comi- 
pany, L'd.; Midland Electric Wire Company, Ltd. ; Sicmers 
Bros. & Company, Ltd. ; Ward & Goldstone; Western Electric 
Company, Ltd. ; electric incardescent lemps, Cryselco, Lid. ; 
The “Z” Electric Lamp Marufzeturing Company, Lid. ; clectric 
motors, Electric Construction Company, Ltd. ; India Cflice Store 
Department : dynamos, J. Stone & Company; G.P.O. tele- 
phorie apparatus, Hexible cords, British Insulated & Helrby 
Cables, Ltd. ; London Electric. Wire Company, ard Smiths, 
Ltd.; indicators, British Insulated. & Helsby Cekles. Ltd. ; 
plugs, British L.M. Ericson Manufacturing Company, Ltd. : 
bell receivers, Western. Electrie Company, Ltd, : branch ex- 
chenge, C.B. switchboards, Briti-h Insulated & Helsby Cables, 
L'd.; Western Electric Company, Ltd. ; well trunk and local 
switehboards, British Insulated & Helsby Cables, Ltd.; tele- 
phones, British L. M. Ericsson Manufacturing Company, Ltd. ; 
P.C. cable, British Insulated & Helsby Cables, L‘d., Johnson & 
Phillips, Ltd. ; Siemens Bros. & Company, Ltd.; to provide, 
deliver, and lay suhmerine cables, Sicmens Bros. & Companv, 
Ltd. ; veering cable, Telegraph Corstruction & Maintenance 
Company, Ltd. ; distribution eases, British Insulated & Helsby 
Cables, Ltd. ; Siemens Bros. & Company, Ltd. ; insulators, 
Taylor, Tunnicliff & Company, L'd. : bronze wire, T. Bolton & 
Sons, Líd.; British Insulated & Helsby Cables, Ltd. ; Shre p- 
shire Iron Company, Ltd. ; F. Smith & Company, ete.. Ltd. : 
flame proof. wire, J. C. Fuller & Son; London Electric Wire 
Company, and Smiths, Ltd. ; G.L strand wire, Rvlands Bros.. 
Ltd.; local telephone exchange equipment at Barry (Glatmn.), 
Hford, Nelson. (Lanes.), end Rotherham, The Pecl Conr.er 
Telephone Works, Ltd. : extension of local telephone exchange 
at Mayfair, W., The Western Electrie Company, Ltd. E 

LoxpoN.—Coronation decorations ard illuminations at the 
P. & 0. Steam Navigation Company, Northumberlard-averiue - 
Kitch & Son, Bishopsgate, E.C. ; Russian Bank, 61-62, Grece. 
chureh-ztreef ; Roval Institution of Great Britain, 21, Albe- 
mele-street ; Thames Iron Works; Royal Yacht Club: Messrs 
Niemens Bros. Dynamo Works, Ltd., who sub-let all fixing and 
erecting to electrical contractors, es u ual. 

Loxpox.- The London County Council has accepted 


for 


The 


the 


tender of Messrs. Dick, Kerr & Company, Ltd., at £2.003 10s. Qd 
for the menufacture, ete., of overhead electrical equipment Por 
tramways from Brixton to Herne Hill, also the tender of H. L 
Holloway, at £1,818 for the erection of workshops, store, et c : 
the Stockwell electricity sub-station. 

MIRFIELD- — Electric pumping plant for the District Council. 
Messrs. Mather & Platt, Ltd. 


-. at 
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3 GomMUTATOR GRINDERS. 


A í 
"N 


TM 
Y 


= 


mer “bee 


On the Admiralty, 
War Office, India Office, 
and Crown Agents’ Lists. 


NO MOTOR REQUIRED. 


THE BEST, CHEAPEST, AND ONLY MACHINE SUITABLE 


POR TRUEINO UP ALL KINDS OF COMMUTATORS IN POGITION. 


NO ELECTRIC STATION COMPLETE WITHOUT IT. 


Awarded Gold Medal 
Marseilles Exhibition, 
1906. 


Catalogue and Price List on application : 


PHILLIPS COMMUTATOR GRINDER Co., 


Telegrams : “ QGOMQRINDER, LONDON." 


EASY WIRING MILL FITTINCS. 


Labcur S: ving. 


Economical. 


The illustration shows a sectional elevation of well 
glass fitting of the ** easy wiring " type. The usual 
lampholder nipple being dispensed with, the wire: 
have a straight run through from the tube into tte 
lampholder insulator, thereby eliminating danger- 
ous bends in theinsulated wires. Wiring up is 
facilitat.d, and th» risk of *'short circu.t’’ 
obviated by the use «f this type of fitting. 


DORMAN & SMITH, 


LIST ON APPLICATION. 


SALFORD. 


Ordsal Electrical Works, 


ST. HELENS.—One 2,000 kw. turbo-generator for Corporztiow's | 
Electricity Department : Messrs. Dick, Kerr & Company, Ltd. ; | 
condensing plant: Messrs. Mirrlees, Watson & Company, L'd. | 

NOUTHEND.— Electricity meters for the Corporation: The | 


British Thomson-Houston Company, Ltd.; the Electrical 
Apparatus Company ; the Electrical Company ; Messrs. Siemens 
Bros. & Company, Ltd. ; Messrs. Venner & Company ; Mesrr. 
l'erranti, Ltd. 

SouTH SHrELDS.—One 1,500 high pressure steam turbine 
coupled to one 1,100 kw. single-phase a.c. generator and onc 100 
kw. d.c. generator in tandem, with condenser, air-pump end 


4 
, 


| 


awitchpanels, for the Corporation: The British Westinghouse | 


Electrical & Manufacturing Company, Ltd. 


WiGan.—Supply of cables for Corporetion’s Electricity 


Depertment: Messrs. W. T. Glover & Company, Ltd., £282. 


OPENINGS FOR TRADE. 
Plant, Wiring, Fittings, Accessories, etc. 


Aldershot : The Urban District Council proposes to expe:.d 
£2,500 on extensions to the electricity plant. 

Barrsley : Extensions to Council's electricity works. 

Bispham: The Urban District Council proposes to expend 
£9,180 on extensions to the electricity undertaking. 


Ltd., 
50, NEWINGTON BUTTS, LONBON SK. 
Telephone: Ne. 3620 GERRARD. 


es 
A | 


S 


ira 


Torquay: The Town Council is seeking sanction to a loan of 
£5,000 for extensions to’ the electricity undertaking. 

Wednesbury 5] Sanction is being sought by the Council for an 
experditure of £3,850 for extensions to the electricity urder- 
taking. 

West Hartlepool : The Council is proposing an expenditure of 
£35,400 on extensions to the electricity undertaking. 

Worcester: The Council is seeking sanction for a loan of 
£3,375 for extensions to the clectricity undertaking. 


The County Borough of Stoke-on-Trent (Electrical 
Engineer's Department) invites applications for the position 
of meter tester and testing assistant. The conditions are 
set forth in an official notice which will be found in to-day's 
issue. 


Messrs. J. & H. Grevener, owing to the steady extension 


of their business and to the inconvenience attached to 


offices, works and warehouses being situated at various 
addresses have now, with a view to centralisation, taken 


. over the large premises at 40, Southwark-strect, S.E., 


Cardigan: Proposals for the electric lighting of the town are | 


shortly to come before the Council. 

Gloucester : The Council is seeking sanction for an experditure 
of £14,000 for extensions to the electricity urdertakirg. 

Hastings: It is proposed to extend the electric light mains at 
a cost of £580. 

Leigh: Local Goverrment Board senction has been received 
for the borrowing of £7,320 for extensions to the Courcil's 
electricity undertaking. 


Manchester: It is proposed to expend £12,186 on extensions | 


to the electricity undertaking. 


Sale: Local Government Board sanction has been received for | 


the borrowing of £6,150 by the Urban District Courcil for electric 
lighting. 

Ntockton-on-Tees: The Council proposes an expenditure of 
£6,750 on extensions to the electricity urdertaking. 

Taunton: The Council is seeking power to raise a loan of 
£2,900 for extensions to electrical plant. 


between London-bridge and South wark-bridge, and hence- 
forth that will be their sole and only address for the offices, 
arc lamp works, cable, accessorics and conduits de- 
partments, are lamp and lighting department, and motor 
and power plant department. 


"We are informed by Messrs. Siemens Brothers & Com- 
pany. Ltd., that the stand at the Roval Agricultural Show, 
Norwich, of Messrs. Boulton & Paul, Ltd., electrical 
contractors, of Rose-lane Works, Norwich, has been wired 
with “ Stannos " and fitted throughout with Holophane 
reflectors and ** Tantalum " lamps. 


Mr. G. D. Mathews, A.M.I.C.B.. A.M.I.M.E., A.M.IE.E., 
has left the Government service at the Royal Arsenal, 
Woolwich, and has joined the staff of the Tudor Accumu- 
lator Company, Ltd., of 119, Victoria-street, S.W. 
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Weekly Digest of 


Electrical Patents. 


Specially compiled for the “Electrical Engineer." 


Magneto Electric Machines for Internal Combustion Engines. 


2436.—1911. A. E. FLETCHER, Sampson-road, North Spark- 
brook, Birmingham. A spring arm or brush bears upon the 
collector stud and serves the double purpose of conveying 
the current to the contact breaker and also to an external 
terminal adapted to be connected up with the switch 
employed for circuiting the magnets. 


Telephone Meter. 


11048.—1910. INTERNATIONAL TELECHRONOMETER COMPANY, 
Rochester, New York. The meter is fitted to the sub- 
scribers’ station and records the number of connections set 
up and registers the length of time the connections are 
maintained. The meter starts recording immediately the 
. called party answers. 


Electric Motor Plant. 


11439.—1910. CUTLER HAMMER MANUFACTURING COMPANY, 
Milwaukee. This is an improved plant designed for working 
with varying or intermittent load. The object is to equalise 
the load on the initial source of energy and at the same time 
to shorten the period of time that is required to perform 
any specific amount of work. For this purpose the coils 
of a number of relays are connected in series in the stator 
circuit of a polyphase current driving motor. The relays 
control electromagnetically operated switches the coils of 


which are adapted to be connected in parallel with two' 


phases of the stator circuit of the driving motor. The 
switches when closed are adapted to short circuit resis- 
tances arranged in the rotor circuit of the driving motor. 
The relay coils are so wound that the switches are opened 
and closed successively as the current of the stator circuit 
rises and falls. The field magnets of the generator and 
working motor are excited from an independent source of 
direct current. A controller raises, lowers and reverses the 
voltages of the generator. 


Locking Incandescent Electric Lamps. 


11747.—1910. G. H. Ipe, 152, Sherlock-strect, Birmingham. 
A cireviar band of spring brass fits over the lower portion 
of the lampholder barrel. The band is cut through ver- 
tically and one end turns under to form a tongue which 
fits into the lampholder barrel. A thumbscrew locks the 
tongue until the band is secured in position. The thumb- 
screw is then removed as the hand is securely locked. 


Starting Devices for Electric Motors. 


11186.—1910. CUTLER HAMMER MANUFACTURING COMPANY, 
Milwaukee. This is an improvement in devices of the kind 
in which resistance is gradually removed from the motor 
circuit by means of reciprocating mechanism. According 
to the invention the operation of the reciprocating 
mechanism is not interrupted by the interruption of the 
motor circuit, but is continued. The continued operation 
returns the mechanism to its original position. The 
resistance, therefore, is always included in the motor 
circuit prior to starting the motor. 


Electrical Communication Establishment. 


13583.—1910. J. L. Bryan, Serjeantsville, U.S.A. This is an 
appliance for establishing communication between the two 
approaching vehicles and automatically bringing them to 
a standstill. Contact and signal devices carried by the 
trains and in series with a source of electrical energy 
operate in conjunction with independent train controlled 
connecting devices to simultaneously establish electrical 
communication between the conducter in circuit with a 
train and the next succeeding conductor and to interrupt 
electrical communication between the conductor in circuit 
with a train and the next preceding conductor. 


Electric Drills. 


14505.—1910. A. STEWART AND WESTMINSTER Toor & ELECTRIC 
Company, 9, Bridge-street, Westminster. An adjustable 
friction clutch transmits the motion of the armature of an 
electrometer to the drill gearing. A collar mounted on the 
armature spindle and rotating with the spindle has a 
number of springs projecting from its periphery which ex- 
tend tangentially or radially from the points at which they 
are secured to the collar. The outer ends of the springs 
have shoes which are held in contact with the inner face of 
a driven cluteh part which actuates the drill gearing. 


Electric Condensers. 


14092.—1910. SIEMENS SCHUCKERTWERKE G M.B.H., Berlin. 
The dielectric is built up of alternate layers of conducting 
and non-conducting material, The conducting layers or the 
dielectrie layers are formed of rigid. bodies into which in 
the}first case the dielectric and in the second case the con- 
ducting materia] is pressed. or poured. 


Arc Light Electrodes. 

13518.—1910. GENERAL ELECTRIC ‘Company, Schenectady, 
U.S.A. The electrode comprises a metal tube filled with 
953?5 of titanium carbide mixture and 43° 5 chromium 
carbide. 


Attaching Electric Conductors to Switch Boards. 


18867.—1910. ALLGEMEINE ELEKTRIZITATS GESELLSCHAFT, 
Berlin. A strip of bent elastic sheet metal which has a 
split gap for the reception of one of several wires at its 
outer end and fitting at the other end into a hole in the 
switchboard by friction forms a simple clamp for fixing 
electric wires to the switchboard. 


Electrolytic Production of Antimony. 

19772.—1910. M. RUTHENBURG, Electrical Federation Offices, - 
Kingsway, W.C. <A mixture of ferrous and antimonius 
chloride is electrolysed between soluble iron anodes and 
copper. Antimony is deposited at the cathode. The 
electrolysis is stopped whilst the solution is only partially 
depleted of its antimony and the solution is converted in 
any convenient way into a mixture of ferrie and antimonic 
chloride. 


Electric Furnaces. 

19804.—1910. J. H. REID, 354, Mulberry-avenue, Newark, 
U.S.A. The electrodes in the upper furnace form a support 
for the material under treatment. A lower furnace receives 
the molten metal which is continuously discharged from 
the upper furnace. The lower furnace is also heated by 
electricity. Several furnaces may be mounted one above 
the other for the purpose of ensuring greater refinement 
of the metal. 


Permanent Magnets. 

20374.—1910. G. HOOKHAM, 4, New Bartholomew-street, Bir- 
mingham. The magnet has a spacing piece inserted between 
the poles or adjacent parts so as to retain them at the 
correct distance apart. 


Telephone Receiver. 

23748.—1910. C. BAEHR, 21, Schillerstrasse, Charlottenburg. 
The receiver has separate concentric pole pieces standing 
at an angle to the body of the magnet. The iron of one or 
both pole pieces is partially subdivided like a comb. This 
form of division prevents the production of eddy currents 
in the outer surfaces of the pole shoe without interfering 
with the passage of the lines of force between the magnet 
body and the pole shoes. 


Electrical Switches. 

1037.—1911. A. W. PEnrosr, 109, Farringdon-road, E.C. An 
insulated contact ring surrounds the spring actuated 
central spindle which is enclosed in a casing secured to a 
fixed support. A slidably mounted fixing ring removably 
secured in the casing carries the ends of the electrical con- 
ductors the spring terminals of which make sliding contact 
with the contact ring. 


Time Switches for Controlling Electric Circuits. 

2259.—1911. J. G. MEHNE, 852, Oberdorferstrasse, Schwen- 
ningen, Wurtemberg. The switch Jever has two teeth 
which act successively in conjunction with catches. The 
teeth are so close together and the catches so formed that 
the teeth, after the release of the locking pawl of the switch 
lever, rest on the slide faces of the catches without being 
able to spring off after passing the first catch. 


Electric Switches. 

3705.—1911. Stn ELECTRICAL Comrany, LTD., 120, Charing 
Cross-road, W.C. This is an improvement in thermal 
switches of the type in which a buckled spring is acted on 
by automatic devices which push it over from one side to 
the other, and in which the quick snap over action due to 
the reversal of the curvature of the bow is employed for 
making or breaking the electrical contact. The expanding 
element of the switch is made of a covered strip of brass 
having an open wound heating coil arranged in a pilot 
circuit to permit the introduction of different externa] 
resistances to allow of the switch being used on circuits of 
different voltages. 


Trolley Bases for Electric Traction Systems. 


7198.—1911. E. M. Munro, Finshury-pavement House, E.C 
This is an improvement in trolley bases which are provided 
with tail springs which act upon the socket carrying the 
trolley pole so as to raise the upper end of the pole in eon- 
nection with the overhead conductor. A feature of the 
invention is the mounting of the springs on a stati 
carrier which will not rotate with the rotatable Socket 
The pole socket can be swung round relatively to the base 
without any rotary movement of the part upon which the 
spring i8 mounted. 
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An Illustrated Record and Review of Electrical Progress. 
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NN Eee 


TRANSFORMERS. 


Air or Oli Cooled, Single or Three Phase. 
Any Size. 


DIRECT AND ALTERNATING CURRENT MACHINERY. 


J 


Write for Prices. 


QHNSON «xo ti ir Lm 
CHARLTON. SO SO. KENT. 


Klinger's Packing 


RA Frictionless “Keeps the Rod like Glass” 

A @ If Klinger's Stuffing-Box Packing Th | d 9 ki 

does not substantiate every claim we g -FOUN ac mg 
make for it, we will return the money » i i 

willingly. Ifyouknew how economical, a h ALL- d 
how durable, how resilient, how lubrica. Wi C Toun 
tive it is, you would never useany other. e i 
Ask your Dealer for it Klinger Company, London, E.C, rar ee 


CAPELL PATENT FANS | “AnTI-SULPHURIC” ENAMEL 


Should be used in al 


diim 


CYCLONE MOTORS 


For MINES, ACCUMULATOR MEER for Direct Current. 
Induced Bolle Dray ete pe las, Forge For Protection from Acid Fumes, Reliable, Comp i Sempaot, and 
Sole Makers ke vea ae apt PU Satisfaction Quarant 
APE AM go- yp Al ts BROS. & = hte BE Ack for Cool No. 132 
ton, an er. 
- FLEXI BLE x 
ELECTRICAL PORCELAIN METALLIC YOU DESIRE 
OF 
HIGHEST QUALITY EFFICIENT FANS 
APPLY TO Works: PONDERS END, MIDDLESEX. Girest drive y 
JAMES MACINTYRE & Co., Ltd., Offices and Showrooms: RELIABLE eect morons. 
BURSLEM. 102; Queen Victoria Bt, LONDON, E-C. | send fer “M.V.8."" Catalogue. 


Standard insulating Varnishes and Compounds 


STILL THE BEST. 


For Prices and es and Particulars write :— 


vanNisH peer, PINCHIN, JOHNSON & CO., Ltd., 


26, BEVIS MARKS, LONDON, E.C. 


P ANI A N CHURTON 
ARB ALTERNATE-CURRENT i 
for Open and Enclosed MOTORS. 
Faa latter 1n all C'olonra, Atlas Works, LEEDS. 72, 76, DUKE STREET, LIVERPOOL. 


CARBON ,.BRUSHES LIGA Uf eyes PSS uis ituri PEE HE On Admiralty & War Office Lists. 
ELECTROLYTICAL CARBONS. PERFORATED METALS! 


For Samples and Prices apply to FOR ELECTRICAL WORK. 


H. G. MAYER & CO., 


67a, Aldersgate Street, pegs E.C. 
Telephone : arotik Y Me fi T ire 
CITY 2564 LIT " Lorpd&. 


QUOTATIONS. 


For measuring 
Boiler Feed Water, 
Condensed 


CRYSELCO 
ELECTRIC 


Walden || CG .A. HARVEY & CO. 


KEMPSTON WORKS, BEBO 
Telegrams; "Cryselco," Kew LEWISHAM, LONDON, S.E. 


Tele bone 1377 Be " 


OVER 1,000 DESIGNS. 


PROMP 


Lea Recorder Co., 
28, Deansgate, Manchester. 
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FOR 


ELECTRIC POWER, TRACTION, LIGHTING, MILL DRIVING, Etc., 


SELF - LUBRICATING ENGINES 


and CONDENSING PLANTS. | 


4,500 


ENGINES 
BUILT. 


900,000 


B.H.P. 
SUPPLIED. 


Standard Sizes 
from 


Simple, Compound 


and 


Triple Expansion Types. 


5 to 2,700 Horse Power. 


3 GHANK ENGINE AND DYNAMO. 


BELLISS & MORCOM, | 
TS BELtioe, mnminanam.” BIRMINGHAM. On VICTORIA T. Be F 


The “Hatfield” Pump. 


Merryweathers’ Patents. "C 


THE EDISON & SWAN UNITED a 
ELECTRIC LICHT co., LTD. Specially suitable for Deep Suction Lifts. - 


At the official trial of the first Motor Fire Engine supplied tothe —— 
Glasgow Fire Department the Hatfield Pump on same worked om & 
suction lift of 27 ft. At the trial of two similar pumps supplied ~~ 
subsequently the water was picked up instantly and delivered at ——— 
the nozzle in 10 secs. from starting the motor. pc 


The Perfect Pump. 


FOR | 3 
ELECTRIC DRIVING DEEP WELLS trs = 
MANSION WATER SUPPLY -> AUCMENTINC PRESSURE IN FIRE —— 
COUNTRY WATERWORKS MAINS MIS 
SHALLOW WELLS FILLING RESERVOIRS, &o., &e. — 


Filament 


Lamps 


MERRY WEATHER LONDON 


Merryweathers' Electrically-driven “Hatfield” Pump. 
Write for Illustrated Pamphlet, 193 P. 


MERRY WEATHER SONS, - 


Fire-Engine Works, Greanwich, SE., Londom. 


C " -^ 


EDISWAR BUILDINGS, QUEER ST., LONDON, LE. 
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Makers of VULCANISED FIBRE SPINNING CAN WORK 


for the manufacture of Steel and Fibre 


SHEETS, RODS and TUBES  " "Wm UT 


LARGEST MAKERS IN THE WORL 


for Electrical and Mechanical Purposes, Trunks, Boxes, OF SPINNINC CANS. 
etc.; also Slabs and Blocks for Noiseless Wheels. All 
qualities, Soft or Hard. Capacity, 45 Tons per week. Output - 1,200 Cans per da; 


CRUMPSALL FIBRE ROLLING MILLS. 


SOUTH SIDE OF WORKS. WEST SIDE OF WORKS. NORTH SIDE OF WORKS. SOUTH-WEST SIDE OF WORKS. 


aay 


22 is » Meg TN 
LI As Wr i 


FIBRE SHEET ROLLING MILLS. FIBRE TUBE ROLLING MILLS. i 


dec : 


qe k 


BOILING, WASHING AND 
BEATING FIBRE. 


7 = ’ | 
CAN PRESS SHOP FOR DRA WING UP SEAMLESS STEEL BINDERS. MAKING UP AND FINISHING 1,200 CAN RING SHOP, MAKING 2,400 | 
THE FINEST PRESSING PLANT IN THE WORLD. CANS PER DAY. STEEL RINGS DAILY. 


VULCANISED SHEETS SUPPLIED TO SHIPPERS, MERCHANTS, CAN MAKERS, Sc 


| 
| 
! 
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W. H. ALLEN, SON & C0., LD. 


QUEEN’S ENGINEERING WORKS, BEDFORD. 


ap QUHEN ANNE'S CHAMBERS, WESTMINSTER, S.w. 


THE ALLEN’ Partir « OIL ENGINE 


SUITABLE FOR 


FOR DRIVING 
DYNAMOS, 
PUMPS, 
FANS, eto. 


WORKING WITH 


PARAFFIN 
OR PETROL, 
TOWN OR 
PRODUCER 


SPECIALLY 
DESIGNED FOR 


Independent 
7 he € OOS, o ZU or Isolated 
GAS. id z Plants. 


15 B.H.P SINGLE-CYLINDER OIL ENGINE AND 
6-INCH CENTRIFUGAL PUMP. 


p ic ; iet : 
p. : 
P a itt ee Cd 
Ne uM 


Reference 


for the Trade. 


JUST PUBLISHED. 


POST FREE ON REQUEST. 


The General Electric Co., Ltd., 


Head Office: 67, Queen Victoria St., Loadon, E.C. 


BRANCHES: 
Manchester : Victoria Bridge | Dublin: 16, St. Andrew Street 
Birmingham : 42, High Street | Belfast : 13, Queen Street. 


Glasgow : 71, Waterloo Street : s A 
Newcastle-on-Tyne : 3o, Gallowgate. | Cardiff Womanby Street. 


Also at— 


PARIS MADRID, MILAN, CAPETOWN, 
JOHANNESSURG and SYDNEY, &c., &c. 


RECS TRADE MARK Works: London, Witton, Birmingham, Manchester. 
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ULCANITE 


GOODS 


OF EVERY DESCRIPTION FOR 


BRITISH 
MADE. 


SCIENTIFICO | SURGICAL 
CHEMICAL MECHANICAL 
and ELECTRO-TECHNICAL purposes. 
Any Artiole made to Pattern. Highest Quality at Lowest Prioe 
THE NORTH BRITISH RUBBER CO., LIMITED, 
l (Incorporating THB SCOTTISH VULCAWITE CO. CASTLE MILLS, EDINBURGH 
ESTABLISHED 1856. (505) 


PROMETHEUS 
ELECTRIC HEATERS. 


EFFICIENT. DURABLE. CHEAP. 


THE BEST SYSTEM. 


All “ Prometheus °’ Heaters are Sold Under a Twelve Months’ Guarantee. 


SEND FOR | CATALOGUES. 


LONDON SHOWROOMS & OFFICES: 
9, NEWMAN ST., OXFORD ST., W. 


f" The British Prometheus Co., Ltd., 
CAT. NO. 4!8. . . Salop Street Works, Birmingham. 


EASY WIRING MILL FITTINGS. 


Labour Saving. Economical. 


Tos am niin poem sectional elevation of 

wW ass fitting o " wiring ” . 

The usual lainphoider nipple 1 being di kb 

with, the wires have a straight run through 

from the tube into the lampholder insulator, < 

thereby am | dangerous bends in the 
wires. 


Wei nd 
DORMAN & SMITH, 9 mesi vens. 


NNNM —————É s D DK 
ACCIDENTS OF ALCL KINDS, 
Slokness, Employers" Liability, Burglary & Fidelity Guarantee Risks 


INSURED AGAINST BY THB 
RAILWAY PASSENGERS ASSBURAMNOZH OO. 


Capital (fully subscribed), 47,000,000. Claims paid, 45,700,000. 
entEP OFFICE IN CANADA: BAY ST.. TORONTO. ea, Teles - 4. 'p- @ u oF oe LONDONI. A. VIAN, Secretary. 


ne ee Nin A 
WANTED TO PURCHASE Zi rise. — Dynamos, 
Motors, Cable, Wire, instruments, and every description of Electrical Material, also Manufacturers, 


Surplus Stocks. The bulk being for re-use, High Cash Prices can be paid.—A. Vergy & Co., Dover. 
Telegraphic Address: “ Verey, Dover.” 
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"TATE "CETT: 1906 | 
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CASPAR FLASHER 


DOUBLES the Advertising Value of a Sign. 
HALVES the Electric Light Bill. 


Lhe — The Cas spar Flasher is perfectly automatic, there is ni 
mechanism whatever to get out of order, and the construction 
is of the simplest kind possible. U nlike other flashers it can 
not burn out and requires no renewing whatever 

Every flasher is fully "guaranteed. 

Price List on application from the Patentees d: Sole Manufacturers 


The CASPAR SIGNS CO., 33, King's Road, St. Pancras, N. W. 


A hd 
LEA 


ANE SUPPLY 


od 


THE ELECTRICAL ENGINEER REPRINTS. 


New Series No, 1. 
JUST PUBLISHED. 


"LIGHTNING CONDUCTORS,” 
By ALFRED HANDS, F.R.Met.s. 
PRICE THREEPENCE. 
Post free, Threepence Half-penny. 


THE ELECTRICAL ENGINEER, LTD., 
149, Fleet Street, London, E.C. 


ur G, INSULATING sunm | 


MOSSES & MITCHELL, 
Chiswell Works, 122-124, GOLDEN LANE, E.C. 


ONSULTANTS SPECIFY 
ONTRACTORS INSTAL 
ONSUMERS APPRECIATE 


HOOPER'S 


Telegraph and indiarubber Works, London. 
MILLWALL DOCKS, | PURE TAPE AND STRIP, etc. 


LONDON, B. 


3l, LOMBARD ST., E.C. 
(Established 1860.) 


IQII. 


VULCANITE 


ALL SPECIAL ARTICLES QUOTED 
FOR ON RECEIPT OF SAMPLE, 
SKETCH, OR SPECIFICATION. 


F.CARSON & EVANS, 
3A Fenchurch Buildings, LONDON, E.C. 


EBONITE 


Telegrams; “ re, London.’ 
Telephone: 136 Ea tern 


GG’ 


COPPER 
EXPANSION PIECE. 


EXHAUSTING TURBINE 
ENGINES. 


——M 


A HIGH - CONDUCTIVITY 


JOHN DORE & CO. 


Coppersmiths and Brass Founders, 
BROMLEY, LONDON, Xi. 


EKTRIK 


ACCESSORIES. 


Hoopers' Vuicanised indiarubber Cables 
for Electrical Work 


maintain the highest quality, and their durability has been proved. 


Telegrama: “Linear, — Teiepnone Nos. : 1169 P. 84 East. 


KAYE'S LATEST PATENT SERRATED STEEL 


SEAMLESS OIL CAN 


Sole Makers 


JOSH. KAYE & SONS, Ltd., 
Look Worke, LEEDS. 
And 93, High Holborn, London, W.C. 


FITTED WITE 

New Patent Thumb Button and 
Patent Seamless Spout. 

Alse In Copper er Brase fer 
Blectrical Purpeces. 


Offiee ond Tndtan Stata Waillweve. 


PACKING, 


That’s all. 


THE UNITED STATES METALLIC PACKING CO., LTD., SOHO WORKS, BRADFORD. 


Contractors te H.M. Navy, War Department, Home 
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[p.p SPONGE TYPE 
NEGATIVE PLATE 


The active material is a porous paste which 

on charge expands, making complete 

effective contact with the grid, and con- 
sequently maintains full capacity. 


Section showing how the " sponge " paste 
is encased by the perforated shield, which MESES 
at the same time allows free access < ~ NN NS 

of the electrolytic. AS SES 
SSN =~ SAS 


The D-P BATTERY COMPANY, Ltd. 


ESTABLISHED 1888. 
Head Offices : CONTRACTORS TO THE ADMIRALTY 


BAKEWELL, DERBYSHIRE —AND THE WAR OFFICE 


London Office : 
'1 VICTORIA STREET, WESTMINSTER, S.W. 


mee 


Telephones : d BAKEWELL ; 291 WESTMINSTER 


ATTERY, PAKEWELL." 
Telegrams : A EOMULOSE! LONDON." 


Cables: ABC CODE, 5t EDITION. 


Electrical Apparatus 


to be properly advertised 
demands the highest degree 
of perfection to which the 
art of printing can attain. 


SMITHS’ PRINTING CO. (%6), LTD., 
The Printers of “The Electrical Engineer,” 


have for many years designed and printed sumptuous Cata- 
logues, simple and elaborate Booklets, Circulars, etc., for the 
leading advertisers in London and the Country. Their works ` 
produce some of the finest colour-printing extant; in artistic 
type display they have an individual style of their own, and 
their prices are reasonable. 


SPECIMENS SUBMITTED. 
WRITE FOR SAMPLES AND STATE REQUIREMENTS. 


SMITHS' PRINTING CO. (st. arsans), LTD., 


Telephone Nos.— 28-32, HUTTON STREET, WHITEFRIARS, Telegrams - 
13033 Central. LONDON E.C. Printable, London. 
1030 Holborn. 7 


31 St. Albans. And FLEET WORKS, ST. ALBANS. Printable, StAlbans. 


A ee r TV RS RT Ne Dt CREE ee See ES 


viii THE ELECTRICAL ENGINEER, JANUARY 6, rIgri. 


ARCTURUS 
A R C 


Works Lighting at Challenge ULIS WORK Coventry. with LI G H ] ING 
' Arc tu T l l 


rus” Arc Lamps. 


Fig 32601. 


Steady and Reliable Burning 
Simple Construction 

Economical Current Consumption 
Fewest Possible Working Parts 
Fully Protected by Master Patents 


-Go Gconomise Cost 
|. “Go Eliminate Machining “PRANA” 


‘Go Ensure perfect Accuracy. DIE-FINISHED 


See CASTINGS. | 
Upper Edmonton, London, N. 


estin E 


Manchester 


THE LONDON ELECTRIC WIRE COMPANY 


Telegrams: “ELECTRIC LONDON.” A N D SM ITHS LT ID, Telephone No. 3105 London Wall. 


E Offices and Warehouse: W. : CHURCH ROAD WORKS, LEYTON, E. 
- PLAYHOUSE YARD, GOLDEN LANE, LONDON, E.C. orks: ANACONDA WORKS, SALFORD. 


MANUFACTURERS OF EVERY DESCRIPTION OF CABLES AHD WIRES FOR ELECTRICAL PURPOSES. 


.DYNAMO WIRES, strips & compressed strands. INSTRUMENT WIRES, siia cotton covered. 
.. EUREKA, PLATINOID au othar High Resistance wires. ENAMEL insulated wires. 


FLEXIBLES. INSULATING VARNISH. BRUSHES. FUSE WIRES. JOINTING MATERIAL, 


HIGH CONDUOTIVITY COPPER WIRE.. SILICIUM BRONZE & PHOSPHOR BRONZE WIRE 
SPECIAL TROLLEY WIRE. ALUMINIUM WIRE. 


BAKE" IL Q EPARATOR 


LIST OF EMINENT USERS AND CATALOGUE FROM DEPT. 2, THE BAKER OIL SEPARATOR OO., LTD., HUNSLET. LEEDS 
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CROSSLEY'S HIGH-SPEED VERTICAL ENGINES. 


"4r. PP 


Exhibition. 


P 
, 


UCIZIGQIYXS [BjuUucZUsDO 
eunuesay xijg pugaog PpepaBmy 


Awarded Grand Prix at Brussels 


nes are made with 1, 2, 3, 4 inders, and will work 
Gaur domes EE me Nus Pireletm. Gc AM Aloohol. . . , 


CROSSLEY BROS., Ltd., 0PENSHAW, MANCHESTER. 


Holdenau 15 Bez., DRESDEN. 


Electrical Meters, Dynames and Accessories. 


Price List Froo upen applloatien. 


Large dieoount allowed to retal dealers. 


BOOK BARGAINS. 


Dynamo Construction: Electrical and Mechanical. 


By GISBERT KAPP. 
* With Working Drawings and Illustrations. Royal 4to cloth. 
PUBLISHED AT 21/- HET. FEW COPIES ONLY. POST FREE, 10/6 EACH. 


Dynamos, Motors, Alternators, and Rotary Converters. 


By GISBERT KAPP. 
Translated from German edition. 200 Illustrations. 8vo cloth. 


PUBLISHED AT 10/6 NET. FEW COPIES CNLY. POST FREE, 6/6 EACH. 


PECIAL 
OFFER. 


X 
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TRAFFIC RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 
AND TRAMWAYS. 


Traffic Returns per 


Line. 


Ending! 1909-10.| 1908-9. 


Aberdeen Corporation. .........|Dec. 21 
Ayr Corporation ............., Sept. 18 


Baker Street and Waterloo Ry... M 


Birkenhead Corporation........ 

Birmingham Corporation. ...... Dec. 24 
Blackburn Corporation........ .|Oct. 6, 
Blackpool Corporation.........|Aug. 26, 
Blackpool-Fleetwood Trams.... , ü 
Bolton Corporation. . .......... Oct. 10, 
Bournemouth Corporation......|July 21' 
Bradford Corporation..........|Nov. 19 
Brighton Corporation.......... Jan 1 
Bristol Tramway Company.....|D«c. 30) 
Burnley Corporation....... ..../ Dec. ed 
Burton Corporation............/Jan. l 
Cardiff Corporation..........--. April i 
Carlisle Tramways Company....|June 19' 


Central London Railway .......|Dec. 24) 


Charing X, Euston, & Hamp. Ry.iNov. 
City and South London Railway Jan. 1 


Colchester Corporation......... July 
Cork E. 1T. and L. Company... . Der. 22 
Croydon Corporation .......... Dec. 9: 
Darwen Corporation........... Oct. 1 
Dover Corporation ..........-.- Sept. ‘i 
` Dublin and Lucan Electric Ry... Dec. 31) 
Dublin U.T. .....0ec cece ecco | DEC. 
Dundee City Tramways........ Oct. 6 
East Ham Corporation......... Dec si 
Glasgow Corporation... .. e... ..| Dec. 24 
Gloucester Corporation.........|Oct. 6 
G.N., Piccadilly and Brompton..|Nov. | 
Halifax Corporation .........-.- — | 
Huddersfield Corporation.......|Dec. 4 
Hull Curporation..........-+.-;Dec 31, 
Ilford Corporation........ wee Feb. 12 
likcaton Corporation........... Dec. 23, 
Kirkcaldy Corporation.........|Sept. 8 


Lancashire United Tramways...|Dec. 28 


Leeds Corporation........... . Sept. 18 
Leicester Corporation..........|Sept. 11. 


Liverpool Corporation .........|Nov. 19' 
Liverpool Overhead Railway....,Dec. 26 


London County Council..... ...|Dec. 21, 
Lowestoft Corporation ......... Dec. n 
Maidstone Corporation....... ..|Mar. 6 
Manchester Corporation........ Sept. 11 
Metropolitan District Railway..,Dec. 31. 
Metropolitan Railway.......... Dec. 25 
Nelson Corporation............ Oct. 16 


Newcastle-on-Tyne Corporation. Dec. 


Newport (Mon.) Corporation....;Oct. 9 


Oldham Corporation........... Jan. 24 
Portsmouth Corporation .......;O0ct. 10 
Reading Corporation........... May 19, 
Rochdale Corporation..........' Dec. 26 


Rotherham Corporation........:Feb. 4 
Sept. 27 


Salford Corpotation............ 
Scarborough Tramways Co......! — 
Sheffield Corporation ...... s... Dec. 25 


Southampton Corporaticn...... Dec. 2 


Southend-on-Sea Corporation.. 


i . |Aug. 21 
Stockport Corporation ..... — | 


t.t o 


27 


Sunderland Corporation eto (Jal. 
Swindon Corporation ..........j|Aug. 10 
Torquay Tramways............ Aug. 26 
Wallasey U.D.C. ..........-...|Dec. 24 
Warrington Corporation........ en 
West Ham Corporation.........,Aug. 18 
Wolverhampton Corporation....'Noy. 8 


BE 


week. 


13,429 


1.613 
3,042 


451 
133 


259 
1,807 


6,896 
2.162 


10,803 
1,469 


44,148 
155 


157 
15,631 


11,233 
19,427 


151 
3,941 


643 
1,778 


9.046 
704 


1,240 
555 


4.596 


mes 


6,597 
1,165 


995 


Ee | ee | e 


Week. | Current | 1909. | 1908. 
year. 
i 
£ £ £ ! 

1,165 98 706 270 | 27} 
562 108| — 8 8 
60704-2001] — | 495 | — 
1,171 33 H+ 1,070 , 24-089, 24-089 
7,139 -- 1,105 +4 6 960 | 56-792; 58-52 
1,293 |— 173 |— 1,036 | 24:53 |28:3 
2,050 102 J- 732 — em. 
2309 |— 24 = = ER 
2337 4- 79 259° 42 42 
1,723 ,— 42 23 203 | 203 
4,425 215 + 6.781 98 | 54-81 
876 | 16 484 9:5 — 
6,684 | 67 51} 
1,434 | 22 20 
295 el el 
1,957 _-|- 
175 a = 
5,660 | 632 | 6:32 
6,092 | 775 | — 
3,817 . T20 | 7-26 
219 | 8 = 
467 989 | 9-89 
1,509 bt — 
250 | 7-23 | 7-23 
252 | 7 = 
117 | T 7 
5,071 | 64g | 543 
1.305 jitas 26} 
1,090 +1,816 | 14 15 
16,681 1953 | 189 
425 15 — 
9,354 9:25 | — 
— 52-574 | 37 
1,367 +2668 28 283 
3,0 1 5581 ' 29 26 
891 10 10} 
135 4 4 
266 |— 7| — | "LÀ " 
1,362 M- 445 -- 372 39 39 
6,624 -4- 272 - 3,662 | 108 | 96} 
2130 + 382; — Meer 
10,687 - 116 |— 1.977 | 109 | 104 
1261 |-+ 208 903 | 6:65 | 2-40 
39,848 l-t- 4,300 |-]-10:539 1344 1254 
150 5 + 30 3} | — 
1 — 7:4 — 
15,297 I 334 |—2,871 183 | 181 
106,523 -+ 710 18.017 24 24 
18,525 -- 902 4-13,321 244 | 244 
131 + 20 7| 941| 9 
3,585 t 56 725' 60} | 60} 
638 25 311 | 14b | 144 
1,516 | 262 386 — — 
1809 .- 237; —  28}| 28 
558 206 6 13 13 
1,126 114 + 746 20-9 | 20-98 
687 — 32. — pee 
4,062 — 66 |— 3,320 78 741 
6.107 489 --14,702, 40 393 
1,058 107 4-1,328 : 18 18 
557 438 j-1483| — | — 
vep — , 25 | 25 
1336 — 26 |—7,984, — | — 
183..— 8| c- s pen 
647 — 30 841; — 
789 j- 232 i 1,412 Ds 12:45 
a — — Li =s 
2,392 L 97 1,985 i 27 |147 

| 
823 + 18 — 206 24| — 
| | 
8 Train Miles. 


Increase or 


decrease. 


WD 


Mile of 


' track open. 


Accounts for past year. 


track. 


per 
Car 


per 
Car |Mileof| mile. 
senger.; mile. 


Total Passengers 
Ending receipts. carried. 
£ 

81, 71,930 17,517,304 
. 31| 117,799 | 25,492,909 
31| 86,225 | 13,991,328 
31,235,958 | 47,839,509 
| 265,362 | 46,652,389 
64,261 | 12,355,958 

31; 14,918 8,221,595 
31! 109,979 | 25,058,146 
31| 350,150 | 41,898,373 
31, 10,983 2,308, 721 
31, 24,044 5,737,478 
74,132 | 16,277,418 

31, 13,899 2,657,654 
31, 11,593 2,697,672 
15| 60,578 | 16,367,011 
47,439 15,355,708 

81; 907,494 | 226,948 290 
81,872 | 20,378,672 

31| 84,704 | 16,200,029 
31| 128,722 | 30,964,254 
81| 25,328 6,385, 466 
31| 7,214 1,968,850 
15| 14,993 4,874,199 
31| 68,904 | 12,554,593 
31,340,368 | 75,734,083 
572,822 | 124,043,239 

30| 79,004 | 11,171,515 
. $1'1,274,660) 279,166, 461 
. 30, 11,399! 2,645,206 
30; 080,357 99,846,735 
7,362 | 2,060,712 

31| 211,085 | 46,203 164 
$1} 35,531 8,174,003 
31| 97,741 | 21,247,048 
31| 32,769 7,933,572 
31; 56,558 10,196,148 
81; 244,005 45,771,011 
. 25! 289,745 | 17,508,680 
25| 62,647 | 10,121,887 
31! 52,004 9,155,172 
31, 15,065 2,880, 420 ' 
43,823 8,331,038 
122,881 | 35,502,836 

31, 44,432 9,440,369 


. 31 
. 3] 


.81 


` 91 


A Half-years' figures. 


1,566,119 


am 
=m 


=n 


2,492,149 
1,766,068 


5,331,007 


5,756,842 
1,209,330 


430,913 
2,497,169 
1,460,780 


Lo 


349,539 
896,945 
1,884,137 
245,584 
316,754 


= 


1,281,552 
1,091,586 


20,766,722 


1,786,390 


1,960,329 
3,022,844 


634,446 
198,415 


459,066 
2244 344 


7,694,989 
12,231,779 
1,106,386 
25,591,028 
370,320 
204,740 
4,411,745 
798,029 
2,309, 439 
915, 481 
1,252,925 


5,486, 150 


7,065,380 
1,167,451 
1,335,911 


353,297 
891,640 


2,556,854 
975,714 


*98 [11-02 


maa | eae 


1:1 
1:47 
1:17 


11:34 
11:71 


10°59 
12-83 


8:30 
10°57 


|] 


9 804 
2'912 


2,378 


5,971 
1,460 


, 6-769 155,464 


1:09 | 774 1,477 
— | 6:43 = 
1:06 | 9-56 | 3,703 
1:30 | 13-68 | 1,922 
98 | 878| — 
:875| r9 | 2371 
*73 (10°26 = 
-96 {10°49 | 5,080 
11°40 |118 | 1,528 
1:29 10-37 | 2,491 
1:. | 10°22 = 
*87 | 9°58 | 2,066 
91 |79 1,803 
711| 7-838 | 1,856 
1:06 10:62 | 3,527 
1:108 11:24 | 5,508 
108 |1174 — 
103 | 7-36 | 2,279 
146 | — = 
85 | 8:63 | 1,907 
110 |11:48 | 3,504 
1:04 | 9-89 | 2,450 
1:10 |10:15 — 
2z 8°93 — 
i 
1:32 |10°83 | 2,693 
1:95 10-67 | 8,185 
896 | 9-842; 4,225 
1:25 | 11-33 -— 
1:34 "3 1,830 
1:40 | 1023| — 
L2 |1179 | 3,453 
-78910:95 | 4,417 
-— (10:029 | 2,190 
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POS [Hustrations. 


Just Published. Medium Svo, 298. paves, 


10s. 6d. net 


ELECTRIC MOTORS 


Their Action, Control, and Application. 

Bv FRANCIS B. CROCKER, E.M.. Ph D.. 
Professor of Electrical. Engineerirg, Columbia University, 

AND MORTON ARENDT. EE. 

Professor of Electrical Engineering. Colunibia 
University. 

PongrtisuErps! NomTk.—'l'his work has been designed for those 
who operate Electric Motors, or are interested in their operation ; 
for Electrical Engineers who instaleor run Electric Power Plants : 
for Managers of manufacturing or other establishments in which 
electric. devices are. emploved ; and also. for. Students and 
others desirous of acquamting themselves with the working of 
various kinds of Electric Motors, and their application to useful 
purposes. 

LONDON: CROSBY LOCKWOOD AND SON, 
7, STATIONERS Harr Court, E.C., anp 1214, VicTORIAS- STREET, 
S.W 


Assistant 


Ladders, Steps, 
Trestles, 


Scaffolds, &c. 
Bale or Hire. 


HEATHMAN & CO. 


10, Parson’s Green, 
London, 8.W. 


Wm. RICKARD, Ltd., 


V...R. AND BITUMEN CABLES, 
DRY CELLS, &c. 
Ashbourne Road Mille, Derby; 22 & 23, Jewin Street, E.C. 


THE ‘PATENTEES’ HANDBOO 


9 BY J.G. LORRAIN 
M.LE.E,M.I.MECH.E. 
) Chartered Patent Agent 


Gives fuli information and advice to intending Patentees 


dent post fres on application to MR. J.G. LORRAIN, Norfolk House 


Norfolk Street. Strand. Tandan., W.C. 


QUANTITIES, ESTIMATES. 
Installation Data Sheets; Sample Estimates; 
other Information Useful those studying 
Commercial side Engineering. 


E. KILBURN SCOTT, M.LE.E., 
BROMLEY, KENT. 


PATENTS. 
5. SOKAL, Chartered Patent Agent, 


AND 
Certified Austrian Patent Attorney (Patentanwalt), 
Specialist for German Patents and Patent 


Litigation. 
ss, CHANCERY LANE, LONDON, w.c. 


“ Improvements in Submarine Signalling Apparatus"; 
1848/1908, relating to " New or Improved Apparatus for Alter- 
native Wireless Telegraphy and Telephony " ; and 14775/1908, 
relating to “Improvements in Transmitt ng Apparatus for 
Submarine Signalling.” are desirous of negotiating with interested 
parties for the granting of licenses under them on reasonable 
terms. 

: For information, apply to Messrs. Lroyn Wise & Company, 
Chartered Patent Agents and Consulting Engineers, 46, Lincoln's 
]nn Fields, London, W.C. 


“Watkin” Switch. 


1. Turns Electric Light up and down 
like gas. 

2. Metallic Filament Lamps save 
current: the ‘‘ Watkin’’ Switch saves 
12} to 80% more. 

3. Prolongs life of your Metallic Fila- 
ment Lamp, no matter what make. 

4. For direct or alternating current. 


CTRICAL ENGIN 


T ——— 
— — o— 


HE OWNERS OF PATENTS Nos. 1451/1908, relating to ` 


6, IQII. xi ! 


C. PASS & SON, Ltda. 
Bedminster Smelting Works, BRISTOL. 
SELLERS OF 


ANTIMONIAL LEAD OF ALL GRADES. 


BUYERS OF 


LEAD ASHES & LEAD RESIDUES FROM ACCUMULATORS. 


Telegrams: " Pass, BRISTOL.” Telephone: 475. 


PLANT FOR SALE. 
IGHTY MOTORS AND DYNAMOS for sale or hire.—W. W. 
Martin, 320, Witton-road, Birmingham. 


AND LAMPS, Portable Electric, fitted removable Celluloid 

Accumulators, numerous ty pes, for all purposes. Portable 

accumulators every description, hundreds of sizes. Catalogues 
free. — ARMSTRONG'S, Twickenham. 


PLANT WANTED. 
LATINUM UTENSILS, SCRAP, LAMP TOPS.—Best 
prices given by DzRBY AND Co., Lrp., 44, Olerkenwel! 
Road, London, E.C. N.B.— Platinum Sold. 


| der d WIRE FOILS, lamp ends and scrap. Old 
gold, silver and mercury purchased at highest pricea 

by—TH& Lonpon REFINING & METALLURGICAL Wonas, 32, 

Clerkenwell-road, London, E.C. Telephone: Holborn 388. 


ESTING SET. —- Wanted a good second-hand set; state 
make, age, price, and where ean be seen.—‘* MoTORMAN.'' 
T ANTED, Old Electric Lamp Tops, Scrap Platinum 
False Teeth, Mercury, Old Metal, Waste Rubber, etc. 

Essex Co., 2a, Greenleaf-road, Walthamstow. 


SITUATIONS VACANT. 


P. oec. for Appointments effectively arranged 

ensuring favourable consideration. Numerous unsolicited 
testimonials. Expert advice. Write now. —H ERBERT GREATOREX, 
Beechwood, Matlock. 


NE or two apprentices (17-18) required with some technical train- 

ing, for Electrical Instrument Test Room work.—Apply Box 

No. 614, c/o THE ELECTRICAL ENGINEER, 149, Fleet-street, 
London, E.C. 


j PPRENTICES (14-15 years of age) required in electrical firm, 
Pi must have had good education.— Apply Box M62, c/o THe 
ELECTRICAL ENGINEER, 149, Fleet-street, Lendon, E.C. 


MPROVER, used to Instrument work, wanted.—Apply Box 
No. 64, c/o THE ELECTRICAL ENGINEER, 149, Fleet-street, 
London, E.C. 


RAVELLERS calling upon Electrical Firms, Wholesale and 

Retail Ironmongers, etc., can hear of profitable Agency.— 
Address, Box 60, c/o THE ELECTRICAL ENGINEER, 149, Fleet-street, 
London, E.C. 


ORKING MECHANICAL ENGINEER wanted, capable 

of looking after Babcock boiler, high speed engine and 
generator, and genera] small electric power and lighting plant. 
Apply by letter, stating age, experience, &c. All replies treated 
in strict confidence. —'" ENGINEER," Box 001, c/o. C. MITCHELL 
& Company, LTD.. l, Snow-hill, London, E.C. 


SITUATIONS WANTED. 


VLECTRICAL AND MECHANICAL ENGINEER requires 
competent fitter, experienced in motor building, electrio 
wiring. gas engines, &ce.— W. Situ, 215, Union-street, Mid. 
dlesboro'. 


E LECTRICIAN desires engagement. 20 years’ experience 
AA creeting, running and maintaining light and electrical 
power plant: also wiring. Fluent German, fair French.— 
A. B., 18, Lausanne-road, Peckham, S. E. 


SIMPLY REMOVE ORDINARY SWITCH 
AND REPLACE THE "WATKIN.". 


NO RE-WIRING. ABSOLUTELY NO 
FURTHER COST THAN ACTUAL COST 
OF SWITCH. 


ON SALE EVERYWHERE. 


The Switch is supplied to every dealer of 
repute and it can be specially demon- 
strated to you. 


If your Local Dealer is not supplied, 
send us his name and address. 


VIEW OF THE INSIDE 


ADAMS, WATKIN & CO. 
36, VICTORIA STREET, S.W... 


OF THE SWITCH. 


Bpecial Catalogue will be sent post free. 
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CLASSIFIED DIRECTORY. 


MANUFACTURERS 


Accumulators. 
D.P. Battery Co., Lumford Mille, Bakewell, 
Derbyshire, and 11,Victoria-st., Westminster. 
Hart Accumulator Co., Marshgate.lane, 
Stratford. 
Johnson & Phillips, Old Charlton, Kent. 


Accumulator Acid Manufacturers. 
Spencer, Chapman & Messel, 36, Mark-lane, 
London, E.C. 


Acid Proof Paints. 
Griffiths Bros., Mack’s-road, Bermondsey,S. E. 


Ammeters and Voltmeters. 
Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W. 


Arc Lamp Hoists. 
London Electric Firm, George-st., Croydon. 


Auto-Transtormers. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Johnson & Phillips, Old Charlton, Kent. 


Batteries (Primary) and Accessories. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Belting. 
Willcox & Co., 36, Southwark-street, S.E. 


Bollermakers. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 


Bolts, Nuts, Washers, Rivets & Screws. 
Tetley Bros., Ltd., Floodgate Street, Bir- 
mingham. 


Cable and Wire-Covering Machinery. 
Johnson & Phillips, Old Charlton, Kent. 


-~ Garbons (Arc Light). 
General Electric Co., 71, Queen Victoria- 
atreet, E.C. 
Johnson & Phillips, Old Charlton, Kent. 
Mayer, H. G., & Co., 67, Aldersgate-street, 
ndon, E.C. 
Sloan Electrical Co., Ltd., 15, Fore-street, 
London, E.C. 


Cable and Wire Makers. 

Callender's Cable and Construction Co., 

Hamilton House, Victoria-embank't, E.C. 
General Electric Co.,7 1, QueenV ictoria-st, E.C. 
Hooper’s Telegraph and Indiarubber Works, 

3l, Lombard-st., E.C., & Millwall Docks. 
Johnson & Phillips; Old Charlton, Kent. 
London Electric Wire Co., Playhouse-yd.,E.C. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


 Casings and Cleats. 


General Electric Co., 71, Queen Victoria.. 


` street, E.C. 


Casting Plant. 
Aerators Limited, '* Prana ” Sparklet Works, 
Upper Edmonton, London, N 


Chemicals. 
Spencer, Chapman & Mossel, 36, Mark-lane, 
London, E.C 


Condensing Piant. 

Allen, W. H., Son, & Co., Queen’s Engineer- 
ing Works, Bedford. 

Belliss & Morcom, Ledsam-street Works, 
Birmingham. | 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 

Willans & Robinson, Victoria Works, Rugby. 


Conduits. 
Flexible Metallic Tubing Co., Ponders End, 
Middlesex, & 112, Queen Victoria-street. 
General Electric Co., 71, Queen Victoria-st. 
Mctallic Seamless Tube Co., Wiggin-street, 
Birmingham. 


Coppersmiths. 


Andrews, R. W., & Co., 148-150, Penton- 
ville-road, London, N. 


Harvey, G. A., &Co., Lewisham; London, S. E. 


Distributing Boxes & Wall Plugs. 
HRevrolle, A. & Co., Ltd., Hebburn-on-Tync. 
Dynamo Oil. 
Willcox & Co., 36, Southwark-street, S.E. 


Dynamos, Transformers, Motors, etc. 
Allen, W. H., Son, & Co., Queen's Engineer- 
ing Works, Bedford. 
British Thomson-Houston Co., an 
Mfg. 


| British Westinghouse Electrical an 


Co., Manchester. 
Ferranti Limited, Hollinwood, Lancs. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Morris-Hawkins, 30, St. Mary Axe, E.C. 
Union Electric Co., Park-street, South- 
wark, London, S.E. 


Ebonite and Vulcanite. 
F. Carson & Evans, 3a, Fenchurch-build- 
ings, London, E.C. 
Mosses & Mitchell, 69, Chiswell-street, E.C. 
Traun, Dr. Heinr., & Son, 8, Redoross-street, 
London, E.C. 


Electric Cooking Apparatps. 
British Thomson-Houston Co., Rugby. 
General Electric Co., 71, Queen Victoria-st. 
British Prometheus Co., Ltd., Salop-street 

Works, Highgate, Birmingham. 


Electrical Fittings and Appliances. 
The Benjamin Electric, Ltd., 1a, Rosebery 
Avenue, London, E.C. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Dorman & Smith, Ordsal Station, Electrica] 
Works, Salford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Flexible Metallic Tubing Co., Ponders End, 

& 112, Queen Victoria-st., London, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Lundberg, A. P., & Sons, Pioneer Electrical 

Works, 477 to 487, Liverpoul-road, N. 
Metallic Seamless Tube Co., Wiggin-street, 

Birmingham. 


Electric Fans. 
Edison & Swan United Electric Co., 36 & 37) 
Queen-street, Cheapside. 
General Electric Co., 71, Queen Victoria- 
street. 
Gibbs, J. & Son, 72-76, Duke-street, Liver- 


pool. 


Electric Heaters. 
British Prometheus Co., Ltd., Salop-street. 
Works, Highgate, Birmingham. 


Electric Light Contractors. 
British Thomson-Houston Co., Rugby. 
Ferranti Limited, Hollinwood, Lancs. 
Hooper’s Telegraph & Indiarubber Works, 
31, Lombard. E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 


Electric Locomotives. 
British Thomson-Houston Co., Rugby. 


Elevating, Conveying Plant, Cranes, etc. 
General Electric Co., 71, Queen Victoria st 
British Westinghouse Electrical and Mfg. 

Co., Manchester. 

Ferranti Limited, Hollinwood, Lancs. 


Engines. 
Allen, W. H., Son, &.Co., Queen's Engineer- 
ing Works, Bedford. 
Bolliss & Morcom, Ledsam-street Works, 
Birmingham. 
Crossley Bros., Ltd., Openshaw. 
Willans & Robinson, Rugby. 


Engine Accessorles, Tanks, etc. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 
Dore, J., & Co., High-st., Bromley-by- Bow. 
Harvey,G. A., & Co.,Lewisham,London, S. E, 
Willcox & Co., 36, Southwark-street, S. E. 


l Engineers’ Stores. 
Willcox & Co., 36, Southwark-street, S.E. 


AND MERCHANTS. 


Dore, J., & Co., High-st., Bromley-by-Bow. 


Feed-Water Heaters. 
Wilkinson, Geo., Beech Mount, Harrogate. 


Fire Extinguishers. 
Merryweather & Co., Greenwich, S.E. 


z Galvanisors. 
Harvey,G.A., & Co., Lewisham, London, S.E. 


Indiarubber Goods. 


Moseley, D., & Sons, Chapel Fields Works, 
Ardwick, Manchester. 
Willcox & Co., 36, Southwark-street, S.E. 


Insulating Varnish. 


Major & Co., Sculcoates, Hull. 
Pinchin, Johnson & Co., Ltd., Bevis Marks, 
London, E.C. 


Insulators and insulating Materials. 


Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Griffiths Bros., Mack’s-rd., Bermondsey, S.E. 
Hooper's Telegraph & Indiarubber Works,31, 

Lombard-street, E.C., & Millwall Docks. 


Johnson & Phillips, Old Charlton, Kent. 
Macintyre, J., Co., Washington China 
Wor Burslem. 


Mosses & Mitchell, 69, Chiswell-street, E.C. 

Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W. 

Traun, Dr. Heinr., & Son, 8, Redcross-street, 
London, E.C. 


Jointing. 


John Hudson & Co.’s Successors, 4, Victoria 
Warehouses, Mansell-street, E. 


Ladders and Steps. 
Heathman, J. H., & Co., Parson's Green, S. W 


Lamp Columns for Arc Lighting. 


General Electric Co., 71, Queen Victoria- 
street, E.C. 
Johnson & Phillips, Old Charlton, Kent. 


Lamps: Arc & Metal Fiaments. 


British Thomson-Houston Co., Rugby. 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 

Cryselco Ltd., Kempston Works, Bedford. 
ison & Swan United Electrio Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 

General Electric Co., 71, Queen Victoria-st. 

Imperial Lamp Works (Brimsdown), Ltd., 
Kingsway House, Kingsway, W.C., Works, 
Brimsdown, Middlesex. 

Johnson & Phillips, Old Charlton, Kent. 

Stearn Electric Lamp Co., 47, Victoria-st., 
S.W 


Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W. 

Union Electric Co., Park street, Southwark, 
London, S.E. 


Lampholder Makers. 


Dorman & Smith, Ordsal Station Electrical 
Works, Salford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 

General Electric Co., 71, Queen Victoria-st. 


Lead-Covered Cabies. 


Callender’s Cable & Construction Co., 
Hamilton House, Victoria Embank’t, E.C. 

Johnson & Phillips, Old Charlton, Kent. 

London Electric Wire Co., Anchor Works, 
Playhouse-yard, E.C. 


Manganesite. 


John Hudson & Co.'s Successors, 4, Victoria 
Warehouses, Mansell-street, E. 


Measuring instruments —Eiecirical. 


British Thomson- Houston Co., BE. 
Edison & Swan United Electrio Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Ferranti Limited, Hollinwood, Lanos., B.C. 
General Electric Co., 71, Queen Victoria-st. 

Johnson & Phillips, Old Charlton, Kent. 


a MÀ — 


LL. Mechanical Stokers and Conveyors. 
Babcook & Wilcox, 30, Farringdon.st., E.C. 
Metal Perforators—8peciality, Lead. 
Harvey,G. A., & Co., Lewisham, London,S.E. 
Meters. 

Bastian Meter Co, Bartholomew Works, 


Kentish Town, N.W. 
British Thomson-Houston Co., Rugby. 
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Packings—Asbestos and Metallic. 


Hooper’s Telegraph & Indiarubber Works,31, 
Lombard-street, E.C., & Millwall Docks. 

United States Metallic Packing Co., Soho 
Works, Bradford. 

Willcox & Co., 36, Southwark-street, S.E. 


Platinum Utensils. 
Derby & Co., 44, Clerkenwell.road, E.C. 


(continued) : 


|i Dorman & Smith, Ordsal Station Electrica] 


Works, Salford. 
Edison & Swan United Electric Light Co. 
36 & 37, Quoen-street, Cheapside, E.C. 
Ferranti Limited, Hollinwood, Lanca. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Lundberg, A. P., & Sons, Pioneer Electrical 
Works, 477 to 487, Liverpool-road, N. 


British Westinghouse Electrical and Mfg. Tachometers. 
Co., Manchester. Projectors. Lunken Valve Co., 35, Great Dover.st., E.C. 
Johnson & Phillips, Old Charlton, Kent. "Siemens Bros; & Co, Lil, Caxton House, 


Motors —Electric. 
Allen, W. H., Son & Co., Queen's Engineer- 
ing Works, Bedford. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 

Churton, T. H., & Co., Atlas Works, Leeds. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Electromotorenwerke, Heidenau, 15, Bez, 

Dresden. 
General Electric Co., 71, Queen Victoria-at. 
Johnson & Phillips, Old Charlton, Kent. 
Morris- Hawkins, 94, Union-court, Old Broad- 
street, London, E.C. 
Union Electric Co., Park-street, Southwark, 
London, S.E. 


Motor Starters & Controllers. 
Reyrolle, A. & Co., Ltd., Hebburn-on-Tyne, 


Mica. 
British Mica Co., Lebanon-road Works, 
Wandsworth, S.W. 
Taylor & Co., 40, Hatton-garden, E.C. 
F. Wiggins & Sons, 102, 103 and 104, 
Minories, London. 


Olicans and Economisers. 
Kaye, J., & Sons, Leeds. 
Oils, Paint, &c. 


Callender's Cable & Construction 
Hamilton House, Victoria Embankment, 
E.C. * Kalbitum.” 

Pinchin, Johnson & Co., Ltd., 26, Bevis 
Marks, E.C. 


Co., 


Pumps. 


Merryweather & Sons, Fire Engine Works, 
Greenwich, S.E. 


Rheostats. 


Adams’ Mfg. Co., Ltd., 106, New Bond.st., 
London, and Bedford. 

British Thomson- Houston Co., Rugby. 

Ferranti Limited, Hollinwood, Lancs. 


Slik and Lace Shades. 
Taylor & Co., 40, Hatton-garden, E.C. 


Ships' Electric Fittings. 


Dorman & Smith, Ordsal Eleotrical Works, 
Salford. 

Edison & Swan United Electrio Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 


Soldering Fluxes. 


Auto Controller & Switch Co. (Fluxite), 70, 
Vienna-road, Bermondsey, London. 


Stampings and Metal Perforators. 
Harvey,G. A., & Co., Lewisham, London,S.E. 


Switchboards; Switches, Cut-Outs, etc. 


Adams' Mfg. Co., Ltd., 106, New Bond.st., 
London, and Bedford. 

British Thomson-Houston Co., Rugby. 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 


Westminster, SW, 


Telephones. 
General Electric Co., 71, Queen Victoria-st. 


| Siemens Bros, & Co., Ltd., Caxton House, 


Westminster, S.W., 


Testing. 
Faraday House, 62-70, Southampton-road, 
London, W.C, 
Tools. 
Youngs, Ryland-street Works, Birmingham. 


Tramway Equipments. 
British Thomson-Houston Co., Rugby. 
Ferranti Limited, Hollinwood, Lancs. 


Turbines. 
British Thomson-Houston Co., Rugby. 
Willans & Robinson, Victoria Works, Rugby, 


Ventilating Fans. 
British Thomson-Houston Co., Rugby. 
Capell Fan Co., 13, Mosley-st., Newcastle- 
on-Tyne. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Gibbs, J., & Son, 72, Duke-street, Liverpool. 
Harvey,G. A., & Co., Lewisham, London,S. E. 
Matthews & Yates, Cyclone Works, Swinton, 

Manchester. 


Vulcanised Fibre. 


Ammon, A. F., 52, Chapel.street, Blackfriars, 
Manchester. 


Zinc and Wire Workers. 
Harvey,G. A., & Co., Lewisham, London,S.E. 


Culllngham & Freeman, 
65, SHOE LANE, LONDON, E.C. 


CATALOGUE ILLUSTRATORS 
TECHNICAL PHOTOGRAPHERS 
ENGRAVERS bY ALL PROCESSES 


SEND FOR PRICES. 


ABERDEEN 


Electrical Engineering 


Cor, ] 


17, BELMONT STREET, 
ABERDEEN. 


BRITISH MICA CO., Lo. 
Contractors to 
H.M. Government, 
Lebanon Road Works, 
Wandsworth, 8.W. 


Te1.--405 P.O. Putney. 
Teleg.—''Micamini," London 


MICANITE 


Plate Tubes, 
Rings, &c., in 


ALPHABETICAL INDEX TO ADVERTISEMENTS. 
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"WILLGOX - RAMONEUR” 


TUBE CLEANER, should be in every BOILER HOUSE where 
TUBULAR BOILERS are installed. SOOT and ASHES are 
removed quickly, thoroughly and harmlessly, by action of HOT 

FLUE AIR impelled by jet of DRIED STEAM. 


Three Seconds 
per Tube. Does 
its work whilst 
boiler is in use. 
No Shutting 
Down. 


ITS DAILY USE MEANS YEARLY SAVING. 


i LUBRICATING enaines, & 
PLANT IN ELECTRICITY WORKS, &o. 
Our TURBINE, CYLINDER, CRANK CHAMBER, DYNAMO, 


ENGINE, and GENERAL LUBRICATING OILS are in use in 
most of the principal LIGHTING AND POWER INSTALLA- 
TIONS throughout the country. 


-WILLCOXS NIIS 
SPECIAL OTLS: 
EE AE SPECIALLY | 


For Insides of 
FIRE TUBES 
and outsides of 
WATER 
TUBES. 


r - I — 


FOR aS 
We shall be | Oil Booklet, also 


pleased to quote Samples on 


$o your require- | application. 


ments. 


ENGINEERS’ STORES 


We supply all Station Requirements, such as 
BELTING, WILLCOX JOINTITE, PACKINGS, OILCANS, 


ASBESTOS and GAUGES and GLASSES 
RUBBER GOODS SPANNERS 

COTTON WASTE HAMMERS 

WIPERS, OILERS . MACHINERY and 
BOILER FITTINGS TOOLS, etc. 


SEND FOR LISTS. 


W. H. WILLCOX & CO., LTD. 


23, 32, 34, 36, Southwark Street, LONDON, S.E. 
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REYROLLE 


DRUM-TYPE 
MOTOR STARTERS 


with Patent *' Current Growing " Resistances. 


Combine Overload, No-volt and Push Button Releases. 
One Handle only to operate. 


MISTAKE-PROOF. 


Pam. 33 gives full particulars. 


Works : Hebburn-on-Tyne, ENGLAND. 


VULCANITE WORKS: 


Dr. HEINR, TRAUN 


& SONS, 
(Formerly HARBURG INDIA-RUBBER O. CO.) 


London Warehouse: 
F. WINTER, 23a, Goswel! Road, E.C. 


Large Stock 
kept of 
SHEETS, RODS, 
TUBES, 
ACOUMULATOR 
BOXES, &c. 


Telegrams 
instantly, London. 


MAKES PLUMP PLUMBERS 
Plump, prosperous and happy. with quick, sound jobsand no worry 
It SIMPLIFIES SOLDERING and supersedes Lead- -Burning. 
Electricians, Plumbers and other Metal Workers swear by Fluxite. 


01 Ironmongers, etc., 2 Aw 18.and 2s tins. Made by the AUTO CONTROLLER 
, 10, Vienna Road, BERMONDSET. 


ALBRECHT DRILL Vm 


| Self-gripping and Self- 
ry centering without key 
i or spanner. 


Wilt change your Drill without 
stopping machine 


Write for Booklet E.E.—R. Becker &Co.,53, City Road, London, E.C. 


AM IMPROVED WINCH CONTAINS A NEW MECHANICAL MOVEMENT 


RATCHETS 
7 PAWLS 


Cm iU | <=: 
ELECTRICIANS 


Have you seen 


IVEQOSSESBULEIX' SS 


~ latest production in 


RUBBER GLOVES? 


THEY ARE 
ABSOLUTELY THE BEST: 


You cannot afford to run risks, 
and should use the best glove that can 
be made. 
WRITE FOR PARTICULARS. SAMPLES SENT ON APPROVAL. 


DAVID MOSELEY & SONS, Ltd. 


ARDWICK, MANCHESTER. 


SUBSCRIPTION FORM. 


SUBSCRIPTION RATES. 


onan 
WHEELS 


3 months, 6 mont ha, 12 months 

United Kingdom ae — 38s. 3d. 6s. 6d. 13s. Od. 
Foreign Edition (printed on 

thin paper) 5s. 6d. .. 10s. 6d. .. 91s. Od, 


(Post F ree, Payable i in Advance.) 
To the Publisher, The Electrical Engineer, 149, Fleet Street, London, E.6. 
Please forward Taz ELECTRICAL ENGINEER, Weekly, until 


countermanded at your usual rates. I enclosed P.O. value ......... - 
De JUR RA months, in advance. 
NUN ordres AA EEA T a E cun — dose 

Address TET TI IIIT LITT TTT IT TTT Tet Tt tte dheeeee Sele tobi woke . (e 


eee ee eeeeee 


~ ‘ 
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THE 


WILLANS-DIESEL ENGINE 


Messrs. WILLANS & ROBINSON, Ltd., beg to announce 
that they are building : 


THE WILLANS-DIESEL OIL ENGINE 


In Standard Sizes ranging from 40 B.H.P. to 600 B.H.P. 


^m, V mu 


For full Particulars and Lists of Engines already supplied, please write to :— 


WILLANS & ROBINSON, LTD., 


VWICTORIA WORKS, RUGBY. 


"STEARN' 


English-made Metallic Filament Lamps 


UM" 


(Registered). 


All Voltages 
to 250. 


Diploma of 
Honour, 
Franco -British 
Exhibition, 
1908. 


Write for Prices, etc., te 


Stearn Electric Lamp Co., Ltd., 


47, VICTORIA STREET, LONDON, 8.W. 


Works at Kew Gardens, London, 8.W. 


Co, Ltd, 
STRATFORD, LONDON. 


We make Special Storage 
Batteries for Private 


Installations. 


WRITE FOR PARTICULARS 
and ILLUSTRATED CATALOGUE. 


2 YEARS’ FREE CUARANTEE. 
PATENT NON CORROSIVE TERMINALS. 
PATENT SEPARATORS. 
Contant Caparity. High Efficiency. 


IN USE ALL OVER THE WORLD. 
el 


Storage Cells for all purposes. 


Printed for the Proprietors by Smiths’ Printing Co. (London and St. Albans), Ltd., and Published by " Tus ELEOTRIOAL ENGINEER,” 
LIMITED, at the Offices, 149, Fleet Street, London, E.C. 5149 


' Old Series, Vol. LII. 
New Series—No. 26. Vol. XLVII. 


CABLES 


AND JOINTING 


Write for Prices. 


OHNSON axp PHILLIPS|™ 


| TAPES 
TL À 
41:9] 
git 7 
DES D ^ 


Absolutely Frictionless. 


The No Risk 


Packine. 


Ask your Dealer for it. 


= LONDON, 


JUNE 


1911. 28TH “YEAR. Price 3d. 


90, Registered at the General Post Offle, 


V.I. R. Cables and Wires and Flexibles. Vulcanised Bitumen Cables. 
Paper Insulated Lead Covered Cables. Transmission Lines. 
Telephone Cables. Fireproof Cables.  Trailing Cables. 
MATERIALS. 


CHARLTON. SO. D KENT. 


ESTABLISHED 1876. 


"Keeps the Rod like Glass.” | 
It.is entirely Original—unique alike in regard to 
materials, construction, and absolute efficiency in 
all circumstances, 

Klinger's Stuffing-Box Packing is remarkable in 

that it is the ONLY Packing suitable for ALL 

Purposes, 

It is sold under a Money-Back Guarantee—there's 

20 years’ reputation behind it, Specify Klinger's. 
Klinger Company, London, E.C. 


CHURTON 


ALTERNATE-CURRENT 


MOTORS. | 


T. HARDING CHURTON & CO. 
Atlas Works. LEEDS. 


FOR 


ELECTRICAL PORCELAIN | 
HIGHEST QUALITY 


JAMES MACINTYRE à Co., Ltd., 


BURSLEM. 


“ANTI-SULPHURIC” ENAMEL 


Should be used in all 


ACCUMULATOR ROOMS 
For Protection from Acid Fumes. 


3 MAKERS 


GRIFFITHS BROS. & CO, 


Maok's Road, Bermondsey, S.E. 


Cullingham & Freeman, 


12, Crane Court, Fleet Street, E.C. 
CATALOGUE ILLUSTRATORS 
TECHNICAL PHOTOGRAPHERS 
ENGRAVERS BY ALL PROCESSES 
SEND FOR PRICES 


PROMETHEUS 


ELECTRIC HEATING & COOKING WV 


LONDON SHOWROOMS 
§, NEWMAN STREET, OXFORD STREET, W. 


The British Prometheus Co., Ltd., 
SALOP STREET WORKS, BIRMINGHAM 


/, 


“Graetzin & Tantalum " 


Wonia’ PONDERS END MIDOLESEX. 


I!2 QUEEN VICTORIA S7, 


F. WIGGINS & SONS, 


FÜR 
MIGA INSULATION 


102, 103 & 104, MINORIES, LONDON. 
oc OAD hag ua mp edb aia tI s riot dia die 


fae MicANITE 2. .|NsuLATORS cel 


CYCLONE MOTORS 


LAMPS. i 99». for Direct Current. 
qa. V^ RC un 


| "1 Ask for Circular No. 132 


MATTHEWS A YATES, Lt«4. 
Swinton, Manehester. 


Feld Bros. & Co., Ltd., 
28, BUDGE ROW, LONDON, E.C. 


gat, 


FLEXIBLE 


METALLIC . 
TUBING. 


OFFICES AND SHOWROOMS 
LONDON,E.C. 


‘OR RAIL "KINDS OF 
‘ELECTRI CALWORÇ 


D &cotrb. 


WESTMINSTER. 


For measuring 
Boller Feed Water, 
Condensed 


TAYLOR & as 


40, Hatton Gardon, London, E.C. 
Artistic Lamp Shades in Silk, Lace & Paper 
for use with Electric Light, &c. 


CRYSELCO 
ELECTRIC 


Telegrams A BC, Code, Telephone 
LA M PS " "MICAYLOR, LONDON."' 5th Edition, 4576 CENTRAL, 
Li 
KEMPSTON WORKS, BEDFORD. 
Telegrams: pong 4 Kenipston. 
Tclepbone ; rd. - FOR 
j PLATES. #7 (5 STEAM 
ICANIT MEN 7 
4 SEGMENTS: use MAN GC ANE SITE. 


JOHN HUDSON & COS SUCCESSORS. 


OFFICES ano WORKS MANSELL STREET, Lorpen, €. 


WALTHAM STOW. LONDON E 


mL uiu Aud — 
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WILLANS 


WILLANS & ROBINSON, LTD., 


VIGTORIA WORKS, RUGBY, 
Have Installed and on Order over 


130 SETS OF SURFACE CONDENSING PLANTS, 


the quantity of steam to be dealt with varying from 
2,000 lbs. to 120,000 lbs. per hour. 


Send for details. 


THE EDISON & SWAN UNITED 
ELECTRIC LIGHT CO., LTD. 


Filament 


Lamps 


EDISWAN BUILDINGS, QUEEN ST., LONDON, E.C. 


THE BEST 


> 
MACHINE 


on the Market. 


DeLaltte & Eliwell- 
Smith Patents. 


ELECTRIC, 
» WEIGHT, er 
WATER DRIVEN. 


OVER 6,000 PLANTS IN USE. 


SAFETY LIGHT, Ltd., 


ENGINEERS, 
117, Middlesex Street, 
London, E. 


THE HATFIELD pump 


Merryweathers’ Patents. 


Specially suitable for Deep Suction Lifts. 


The Radcliffe Motor Hatfield pumped continuously from 
8.48 a.m. til] 8.30 p.m., a run of nearly 12 hours, at the Hast 
Lancashire Paper Mills fire. 


The same machine pumped for 34 hours with four jets and a 
96 foot lift at the Charlton Mills fire. 


THE PERFECT PUMP 


FOR 
ELECTRIC DRIVING DEEP WELLS 
MANSION WATER SUPPLY AUGMENTING PRESSURE IN 
COUNTRY WATERWORKS FIRE MAINS 
SHALLOW WELLS FILLING RESERVOIRS, &c., &c 


Write for Illustrated Pamphlet, 193 P. 


MERRY WEATHER & SONS: 
Fire Engine Works, Greenwich, S.E., London. 


— 


Te Se cO L. 


i 
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COMPLIES WITH THE 


REVISED WIRING RULES 


INSTITUTION OF ELECTRICAL 
ENGINEERS. 


(See Rules 51 & 65, etc.) 


SIEMENS BROTHERS & CO. LIMITED. 


Head Ofirice: Apparatwe Department: 
CAXTON HOUSE. WESTMINSTER, S.W. indeed E 
Telephone : GERRARD 860. Telephone : WOOLW 


Telegrams : “SIEMENS, LONDON." Telegrams; Y SIEMENS, WOOLWICH," 
Werke: WOOLWICH, KENT, and DALSTON, N.E. 


BRANCHES: 
BIRMINGHAM. MANCHESTER. JOHANNESBURG. SINGAPORE. CALCUTTA. SHANGHAI. RIO DE JANEIRO. 
BRISTOL. NEWCASTLE. CAPE TOWN. BANGKOK. BOMBAY. TOKYO. MEXICO. 
CARDIFF SHEFFIELD. SYONEY. PENANG. MADRAS. VALPARAISO. NEW YORK. 
GLASGOW. CONSTANTINOPLE. MELBOURNE. RANGOON. PEKIN. BUENOS AYRES. TORONTO. 
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BABCOCK & WILCOX 


——PATENT — 


WATER-TUBE STEAM BOILERS. 


7,800,000 h:p. Land Type) !n use or on 
2,100,000 h.p. Marine Type) Order. 


BABCOCK & WILCOX ALSO MANUFACTURE 


WHITE-FORSTER WATER-TUBE MARINE STEAM BOILERS. 


Steam Superheaters. Feed-water Heaters. Electric Cranes. 
Mechanical Stokers. Water Softeners and Coal Conveyers. 
Economisers. Purifiers. Structural Stec! Work. 


Steel Chimneys. Steam Piping Plants. Etc. 


Head Offices : 
ORIEL HOUSE, FARRINCDON STREET, 


LONDON, E.G. Baboook & Wilcox Boiler fitted with Superheater 
Werks: REENEREW, SCOTLAND. and Chain Grate Stoker, 


ACCIDENTS OF ALIEL HInNDS 


Sickness, Employer's Liability, Third Party, Motor Car, Lift, Burglary, Glass and Fidelity Guarantee Risks 
INSURED AGAINST BY THE 


RAILWAY PASSENGERS AaSSURANOET OO., 
THE SHARES OF WHICH ARE VESTED IN THE 


NORTH BRITISH AND MERCANTILE INSURANCE COMPANY. 
Capital (fully subscribed) £1,000,000. Paid up £200,000. Claims paid over £6,000,000. 
CHIEF OFFICE IN CANADA: BAY ST., TORONTO. Oot, CORNEHEHILzCL, LONDON. arthur Worley, Secretary. 


You are Judged 


by the character of your Printing. Therefore it 

will pay you to patronise Printers who can—and 

will—give you Printing that will add to the 

reputation of your business, and increase your 
Printers business profits. We have all heard that Rome Printers 

of the was not buiit in a day! and it takes years to ofthe 

Electrica! ¢S‘ablish a reputation for producing Printing of  giectrical 
this kind. Our business. has been growing 
ncarly a quarter of a century. We are con- 
stantly increasing our facilities and adding to our 
muster roll of appreciative customers. Can 
we do any Printing for you? Give us an oppor- 
tunity to estimate on your wants. 


SMITHS’ PRINTING Co. (27,5, LTD., 


ST. ALBANSJ9 


Engineer. Engineer. 


Head Office and Works: 
28-32, HUTTON STREET 
WHITEFRIARS, E.C. 


Telephones : 1030 Holborn. 13055 Central. 
Telegrams: '' Printable, London.” 


Country: 
FLEET WORKS, 
ST. ALBANS. 


Telephone: 31 St. Albans. 
Telegrams: ''Printable, StAlbans.'* 


KAYE'S LATEST PATENT SERRATED STEEL 


SEAMLESS OIL CAN 


Sole Makers FITTED WITH 
JOSH. KATE Å SONS, Ltd ag ia épices eniin m 
Look Works, LEEDS. Also in Copper or Brase for 


Electrical Purposes. 


Contractors to H.M. Navy, War Department, Hor 
Office and Indian State Railways. 


And 93, High Holborn, London, W.C. 
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ELECTRICAL 


EXHIBITION 
OLYMPIA 


LONDON 
Sept. 23rd to Oct. 21st, 1911 


SIX REASONS FOR EXHIBITING 


The Exhibition is held but once in six years. 


Thousands of potential Buyers will call upon 

you at Olympia. You need not call 
upon them. 

The Exhibition is visited by everyone engaged 
in the Industry. 

Users of Electrical Apparatus in every Trade 
visit the Exhibition. 

The Exhibition is promoted by the Industry 
for the Industry. xf 

6. All Exhibitors participate in the profits. 


IF YOU FAIL TO EXHIBIT YOU LOSE A GREAT OPPORTUNITY 


Promoted by THE NATIONAL ELECTRICAL 
MANUFACTURERS’ ASSOCIATION (Incorporated) 


Organising Managers (to whom all 

enquiries should be addressed) :: 
The International Trade Exhibitions, Limited, 
Broad Street House, LONDON, E.C. :: z z z 


Telephone— Telegrams— 


LONDON WALL 547 “PROMENADE, LONDON" 
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THE LONDON ELECTRIC WIRE COMPANY 


‘Telegrams: “ELECTRIC LONDON.” AND SMITHS LTD. Telephone No. 3105 London Wal. 


Offices and Warehouse: Works: { CHURCH ROAD WORKS, LEYTON, E. 
PLAYHOUSE YARD, GOLDEN LANBE, LONDON, B.C. orks: \ ANACONDA WORKS, SALFORD. 


MANUFACTURERS OF EVERY DESCRIPTION OF CABLES AND WIRES FOR ELECTRICAL PURPOSES. 


DYNAMO WIRES, strips & compressed Strands. INSTRUMENT WIRES, siikacotton covered. 
EUREKA, PLATINOID and other High Resistance wires. ENAMEL insulated wires. 


FLEXIBLES. INSULATING VARNISH. BRUSHES. FUSE WIRES. JOINTING MATERIAL. 


HIGH CONDUCTIVITY COPPER WIRE. SILICIUM BRONZE & PHOSPHOR BRONZE WIRE | 
SPECIAL TROLLEY WIRE. ALUMINIUM WIRE. 


AKER’ (CL SEPARATOR 


LIST OF EMINENT USERO AND CATALOGUE FROM DEPT. 2, THE BAKER OIL SEPARATOR OO., LTD., HUNSLET, LEEDS. 


“Go Gconomise Cost 
Go Gliminate Machining “PRANA?” 


‘Go Ensure perfect Accuracy DIE-FINISHED 


naron us eer” CASTINGS. 
Upper Edmonton, London, N. 


ADAMS IGRANIC| 


SIMPLE 
RELIABLE 
INEXPENSIVE. 


No other panels do 

all that these do by 

such simple means. 
Only one handle. 


No possibility of | 
mistakes. 


They stand on the 
floor or fix to the 
wali. 


ASK FOR CATALOGUE "B." 
THE CONSPEDE. THE VARISPEDE. 
ADAMS MANUFACTURING Co., Ltd., 106, New Bond Street, London, W. Works: BEDFORD. 


THE ELECTRICAL 


TRAFFIC 


June 21 
June 24 


June 25 


Aberdeen Corporation........-- 
Ayr Corporation ....... eee 


|. Birkenhead Corporation. ....... 


Birmingham Corporation....... 
Blackburn Corporation... . 


Blackpool Corporation 
Blackpool-Fleetwood Trams.. 


‘June 24 


.June 25 
.jJune 21 


eecovosas 


, Bolton Corporation 
Bournemouth Corporation. . 


Bradford Corporation... ......|June 17 


Brighton Corporation.........- June 25 
Bristol Tramway Company..... June 23 
Burnley Corporation.......---- June 24 
Burton Corporation. . .. .. ......|June 25 
Cardiff Corporation..........-- June 10 
Carlisle Tramways Company.... — 

Central London Railway ....... June 24 


City and South London Railway|June 


Cork E. 1. and L. Company....|June 
Croydon Corporation .......... June 9 
Darwen Corporatione........-- 

Dover Corporation .... 


Dubiin and Lucan Electríc Ry... Tane 23 


Dublin U.T. e€e.*7.000009*920202992929092* une 23 
Dundee City Tramways........ June 21 
East Ham Corporation.........|June 24 
Glasgow Corporation....... ....|June 17 
Uloucester Corporation........ -— 
Halifax Corporation ...........|June 20 
Huddersfield Corporation. ......|June 24 
Hull Corporation........-..--: June 24 
a [ford Corporation. .......... ..|JUne 24 
Ilkeston Corporation........... June 14 
Kirkcaldy Corporation...... " = 
Lancashire United Tramways. .|June 21 
Leeds Corporation... ........ ..|June 24 
Leicester Corporation.......... June 27 
Liverpool Corporation ....... .|jJune 17 
Liverpool O verhead Railway.. .|June 25! 
London County Council........|June 14 
London Electric Railway ...... May — 
Lowestoft Corporation ......... June 24 
Maidstone Corporation.........|Mar. 6 
Manchester Corporation........ June 
Metropolitan District Railway..|June =! 
Metropolitan Railway.......... June 2: 
Nelson Corporation............ June a 
Newcastle-on-Tyne Corporation.|June 24 
Newport (Mon.) Corporation....|June 24 
Oldham Corporation........... June a 
Portsmouth Corporation .......|April 29' 
Reading Corporation........... April ail 
Rochdale Corporation.......... June 10. 
Rotherham Corporation........ June 22' 
Salford Corporation............ June 19 
Scarborough Tramways Co...... April 23 
Sheffield Corporation ........ is June 25 
Southampton Corporation...... June 21 
Southend-on-Sea Corporation... June 21! 
Stockport Corporation- Sd RU ReUR ja | 
Sunderland Corporation. | 
Swindon Corporation sn ......._jJune 21 


June p 


Warrington Corporation J 
e. (une 15 

West Ham Corporation......... Mar, 23. 

Wolverhampton Corporation.... sake a 


Traffic Returns per Increase or ' Miles of 
week. decrease. ! track open. 
Ending| 1011-12] 1910-1!.| Week. | Current | 1911 | 1910. 
year. 

£ £ £ e 
1,513 1,449 64 260 | 27% | 273 
| 321 351 3" — 8 8 
1,253 1,154 99 |-]- 551 | 24-089; 24-089 
6,865 | 6,712 153 6,509 | 66-792! 58-52 
1,056 1,170 114 1,350 | 14:62 | — 

— "e 602 | 14:62 | — 

627 748 )?1 + 604 — pet 
2,790 2,426 364 |-- 2,0355 | 42 42 
1,594 1,700 106 [4-1,072 | 30 | 21:95 
5,316 5,535 219 (405,294 | 98 |5481 
1,156 950 176 (41,145 | 9:6 — 
6.940 | &2*l 659 — 67 57 
1,414 1,220 194 — 22 20 

469 207 202 316 € et 
3,329 2,325 997 2,788 | 17:35 | 17°35 
7.995 5 870 2,125 |— 9,044 } 632 | 6:32 
4,119 | 3,078 pp 1,041 |4 3,404 | 7-26 | 7-26 

502 529 27 163 | 9-89 | 989 
2,440 1,745 695 j4 1,459 | 111 | — 
— — == —- 7:23 | 7:23 

234 214 20 j+ 411 7 7 

169 163 6 12 7 7 
6,138 ! 6,361 222 |4- 4370 | 541 | 643 
1,197 1,239 42 R9 ?8 — 
1,2211 | 1,074 137 853] un 14 

19.381 | 19,043 338 |-- 4,715 | 196 194i 
1,914 | 2,044 129 |- 2,302 53:171] 37 
2.008 | 2,781 227 |H-2,717 | 28 28} 
3,454 | 2,786 [t 663 |4 2,149 | 29 26 

645 569 76 452 10 10j 

119 136 17 100 4 
— -— ao ie 7 
1,283 1,452 169 |+ - 236 m a" 39 
7,834 7.320 S14 |-- 7,480 108 
3251 | 2,513 |4 737 — ls — 
11,584 | 11,483 101 --9,992 ! 116 | 109 
1,385 1,521 136 | 1,024 | 6:65 | 2:40 

41,139 | 43,289 850 |+ 28,16: 139 | 132 
64.703 | 63,035 |d- 1,688 4. co ` 21-25 | 21-25 

268 194 74 [+ 3x0} 3g) — 

| 

157 100 7 | T4 — 
16,467 | 16,137 330 +12, 927, 183 | 181 
17,834 | 11.394 p 6,440 |4- 24,004 94 24 
20,335 | 18,032 2,303 11,214 24i 244 

187 154 33 -L  4a5 ?99 | »] 
7,160 | 6,704 456 +3, 3,915 ! 60} | 59j 

450 693 157 | 706 | 14} 14} 
2.045 1,422 223 | 1,485 | 363 | 36 
1,788 | 1,783 6 |— 1,240 | 15} | 28} 

570 556 13 171 , 134 | 134 

i 
1,665 1,221 444 | 2.175 , 24 | 20-93 

687 656 31 | RD9 12 | 930 

4,444 5,003 559 3,527 78 74} 

— ] ! — — 

6.556 | 6,029 520 5,786 40 40 

1315 1,147 167 Mrs | 18 18 
! 

664 667 |— 3/1105; — — 
— — -- Mt 25 25 
1,099 ,250 + 419 1,879 ^ 20 | 20 

1665 | 55 + 10 t 196 NA TONS 
—- — — ; — | 8:41 = 
1,230 984 i4- 246 + 2,520 12:68 , 12:45 

388 3RR È 210 Qg 9856 
2,445 | 2,250 | T debi! — , 278 | 27-8 

958 926 + 32 ( 1,320 | 25 - 


d i 
Se 
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ENGINEER, 


JUNE 


AND TRAMWAYS. 


| 


a Train Miles. 


| Total 


Ending receipts. 


. 8) 


. 30 


. 81 


. 81 


05.497 
85,806 
13,809 
11,593 


7,472 


62.328 
53,287 


893,591 


92,609 


96,185 
128,722 


25,328 
7,214 


31 
81 


14,993 
68,689 


357,610 


682,276 
36, 79,004 


31) 1,891,035 


1; 810,094 


81, 718,089 


3)' 7.576 
31| 206,130 


35.146 
97,842 


31 


OF, 


aoa} 


102,978 
31 | 32,506 

63,000 
33,313 


3] 
3] 


81, 244,065 


. 25, 316,739 


2e 52,647 
52,004 
58 889 


15,005 
19,835 


20,169 
127,066 


44,432 


31 


h Halí- -years' figures. 


10,896 


30, 


Accounts for past year. 


Passengers 
carried. 


17,517,304 


12,544 501 


10,810,965 


9 939,144 
27,018,149 
14,656,308 
10,708,184 


47,454,560 
12,911,113 


3,131,172 
25,058,146 
41,898,373 


5,704,071 
19,476,576 
2/557.654 
2 697,672 


449,677 


16,843,909 
16,059,912 


222,730, 571 


17,067,858 


19,001,669 
30,964,254 


6,385, 466 
1,968,850 


4,874,199 
13,765,329 


78,385,015 
125,507,283 
11,171,516 
418,317,377 
2,377,316 


165,800,077 


102,849, 458 


2,118,878 
45,335,207 


8,452,562 
19,125,202 


23,052,717 
7,834,575 


11,260,871 
6,900,178 


45,771,611 


84,500,331 
10,121,887 


9,155,172 


(14,561, 672 


2,880,420 
9,990,653 


5,266,080 
36,840,049 


9,440,309 


IOII. 


a Ce Ee ORE Ee: dE US SENSERI S EEUU Ce 


Car miles | Pas | 


run. 


1,560,119 
1,207,761 
1,041,021 


592,312 
2,641,292 
1,782,706 
1,126,076 


6,914,718 
1,263,118 


432,91] 
2,497,160 
1,456,780 


809,173 
2,200,500 
245,584 
316,754 


146.681 


1,822,804 
1,203,733 


20,974,016 


1,909, 97 


2,058,063 
3,022,844 


634,446 
198,415 


459,086 
2,272,765 


8,152,090 
12,235, 408 
1,166,386 
39,545,512 
329,958 


17,367,200 
903,708 
4,437,639 


R05 938 
1,893,777 


2,901,767 
909,439 


1,492,632 
722,393 


fae, 


5,456,150 


1,335,911 
1,451,908 


955,297 
1,059, 629 


425,774 
2,007,805 


975,714 


—— — cee cee ve oe | eee ee ee | eee ee ee ee 


Receipte per 

Car , Mile of 
senger. mile. | track. 
08 11:02 4,040 
ecu 2.315 
1-27 12:00 3,915 
P 11:05 ı 2,897 

6 1 12:07 | 3,066 

1- id -464 2,857 
1°21 [12°41 um 
1:07 | 7:75 | 1,416 
— (j16°57 e 
2:01 |, 6:769 55,404 


1.07 | 6:80 | 9,578 
1-057! 9-07 | 4, "428 
1:20 n a 1, 922 
wee, 
49 227 11,067 
‘87 | 1130| — 
"I8 | 9:81 3,750 
06 (10°22 4,706 
1:30 (13-64 | 2 456 
1-22 [11-21 | 3, 875 
1 10:22 
:87 | 9-58 | 2,066 
9:1 7:9 1,803 
T 7-888 | 1, 856 
1-08 10° a 3,311 
1°106/11-42 | 5,020 
1:06 |1148 E 
1:07 | 7-9 | 2,170 
116 1119 | 4,667 
148i — = 
e- | R-03 I 
1:09 (11:15 | 3,423 
| 
"99 ! 9-42 | 2,428 
115 12-399 | 2,653 
1:10 RUN = 
96 | 8-29 4,183 
1-31 0-774] — 
= ae | = 
1-25 19-67 | 3185 
UK a 
"900 , 9-978, 4,144 
1:25 '11:33 | — 
1:34 9342 1,830 
'97 | 9:73 | 2,944 
1-40 | 1023) —- 
119 1128 | 3,971 
915 107039 2,064 
"ROllU2. | 4,618 
4 
— ‘19-999; 2,190 


RETURNS AND ACCOUNTS FOR ELECTRIC RAILWAYS 


Vill 
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 OLASSIFIED DIRECTORY. 


MANUFACTURERS AND MERCHANTS. 


Accumulators. 
D.P. Battery Co., Lumford Mills, Bakewell, 
Derbyshire, and 11,Victoria-st., Westminster. 
Hart Accumulator Co., Marshgate.lane, 
Stratford. 

Johnson & Phillips, Old Charlton, Kent. 
Accumulator Acid Manufacturers. 
Spencer, Chapman & Messel, 36, Mark-lane, 

London, E.C. 
Acid Proof Paints. 

Griffiths Bros., Mack’s-road, Bermondsey,S. E. 
Ammeters and Voitmete.s. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Arc Lamp Holsts. 
London Electric Firm, George-st., Croydon. 


Auto-Transtormers. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Johnson & Phillips, Old Charlton, Kent. 


Batteries (Primary) and Accessories. 
General Electric Co., 71. Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
S'emens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 


Belting. 
Willcox & Co., 36, Southwark-street, S.E. 


Boilermakers. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 


Bolts, Nuts, Washers, Rivets & Screws. 
Tetley Bros., Ltd., Floodgate Street, Bir- 
mingham. 


Cable and Wire-Covering Machinery. 
Johnson & Phillips, Old Charlton, Kent. 
Feld Bros., 25, Rudge Row, Cannon Street. 


Carbon Filament Lamps. 
Siemens Bros. Dynamo Works, 
Tyssen-st., Dalston, N.E. 


Carbons (Arc Light). 

General Electric Co., 71, Queen Victoria- 
atreet, E.C. 

Johnson & Phillips, Old Charlton, Kent. 

Mayer, H. G., & Co., 67, Aldersgate-street, 
London, E.C. 

Sloan Electrical Co., Ltd., 15, Fore-street, 
London, E.C. 


Cable and Wire Makers. 

Callender’s Cable and Construction Co., 

Hamilton House, Victoria-embank’t, E.C. 
Feld Bros., 25, Rudge Row, Cannon Street. 
General Electric Co.,71,QueenVictoria-st, E.C, 
Hooper’s Telegraph and Indiarubber Works. 

31, Lombard-st., E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Playhouse-yd.,E.C. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. . 

Casings and Cleats. 

General Electric Co., 71, Queen Victoria- 

street, E.C. . 


Ltd., 


Casting Plant. 
Aerators Limited, “‘ Prana " Sparklet Works, 
Upper Edmonton, London, N. 


Chemicals. 
Spencer, Chapman & Meessel, 36, Mark-lane, 
London, E.C. 


Commutator Grinders. 
Phillips Commutator Grinders Co., Ltd., 
15, Hart-st., New Oxford-st., W.C. 


Condensing Plant. 

Allen, W. H., Son, & Co., Queen’s Engineer- 
ing Works, Bedford. 

Belliss & Morcom, Ledsam-street Works, 
Birmingham. 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 

Willans & Robinson, Victoria Works, Rugby. 

Conduits. 

Flexible Metallic Tubing Co., Ponders End, 
Middlesex, & 112, Queen Victoria-street. 

General Electric Co., 71, Queen Victoria-st. 

Metallic Seamless Tube Co., Wiggin-street, 
Birmingham. 


Coppersmiths. 
Andrews, R. W., & Co., 148-150, Penton- 
ville-road, London. N. 
Dore, J., & Co., High-st., Bromley-by-Bow. 
Harvey, G. A., &Co., Lewisham, London, S.E. 


Distributing Boxes & Wall Plugs. 
Reyrolle, A. & Co., Ltd., Hebburn-on-Tyne. 


Dynamo Oil. 
Willcox & Co., 36, Southwark-street, S.E. 


Dynamos, Transformers, Motors, etc. 
Allen, W. H., Son, & Co., Queen’s Engineer- 
ing Works, Bedford. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical aad Mfg. 
Co., Manchester. 
Ferranti Limited, Hollinwood, Lancs. 
General Electric Co., 71, Queen Victoria-st. 
Johnson & Phillips, Old Charlton, Kent. 
Morris-Hawkins, 30, St. Mary Axe, E.C. 
Union Electric Co., Park-street, South- 
wark, London, S.E. 


Ebonite and Vulcanite. 

F. Carson & Evans, 3a, Fenchurch-build- 
ings, London, E.C. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 

North British Rubber Co., Ltd., Castle 
Mills, Edinburgh. 

Traun, Dr. Heinr., & Son, 25, Goswell Road, 
London, E.C. 


Electric Cooking y uice 

British Thomson-Houston Co., Rugby. 

General Electric Co., 71, Queen Victoria-st. 

British Prometheus Co., Ltd., Salop-street 
Works, Highgate, Birmingham. 


Electrical Fittings and Appilances. 
The Benjamin Electric, Ltd., 1a, Rosebery 
Avenue, London, E.C. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical Md Mfg. 
Co., Manchester. 
Dorman & Smith, Ordsal Station, Electrical 
Works, Salford. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Flexible Metallic Tubing Co., Ponders End, 

& 112, Queen Victoria-st., London, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Lundberg, A. P., & Sons, Pioneer Electrical 

Works, 477 to 487, Liverpool-road, N. 
Metallic Seamless Tube Co., Wiggin-street, 

Birmingham. 

Electric Fans. 


‘Edison & Swan United Electric Co., 36 & 37, 


Queen-street, Cheapside. 

General Electric Co., 71, Queen Victoris 
street. 

Gibbs, J. & Son, 72-76, Duke-street, Liver- 


pool. 
Electric Heaters. 
British Prometheus Co., Ltd., Salop-street. 
Works, Highgate, Birmingham. 
Electric Light Contractors. 
British Thomson-Houston Co., Rugby. 
Ferranti Limited, Hollinwood, Lanca. 
Hooper’s Telegraph & Indiarubber Works, 
31, Lombard-et., E.C., & Millwall Docks. 
Johnson & Phillips. Old Charlton, hent. 
Etectrio Light Fittings. 
Siemens Bros. Dynamo Works, Ltd., 
Iyssen-st., Dalston, N.E. 
Electric Locomotives. 
British Thomson-Houston Co., Rugby. 
Electric Radiators. 
Siemens Bros. Dynamo Works, 
Tyssen-st., Dalston, N.E. 
Elevating, Conveying Plant, Cranes, etc. 
General Electric Co., 71, Queen Victoria-st. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
Ferranti Limited, Hollinwood, Lancs. 
Electric Signs. 
Caspar Signs Co., 33, 
St. Pancras. 


Ltd., 


Kings-road, 


Engines. 
Allen, W. H., Son, & Co., Queen’s Engineer- 
ing Works, Bedford. 
Belliss & Morcom, Ledsam-street Works, 
Birmingham. 
Crossley Bros., Ltd., Openshaw. 
Willans & Robinson, Rugby. 

Engine Accessortes, Tanks, ete. 
Babcock & Wilcox, 30, Farringdon-st., E.C. 
Dore, J., & Co., High-st., Bromley-by- Bow. 
Harvey,G. A., & Co.,Lewisham,London, S.E, 
Willcox & Co.. 36, Southwark-street, S.E. 

Engineers’ Stores. 
Willcox & Co.. 36, Southwark-etrcet, S.E. 


Feed-Water Heaters. 
Wilkinson, Geo., Beech Mount, Harrogate. 


Fire Extinguishers. 
Merryweather & Co., Greenwich, S.E. 


Gaivanisers. 
Harvey,G.A., & Co., Lewisham, London, S.E. 


Classware. (Holophane, Etohed, and 
Bead Shades). 
Siemens Bros. Dynamo Works, Ltd., 


Tyssen-st., Dalston, N.E. 
Indiarubber Goods. 


Moseley, D., & Sons, Chapel Fields Works. 
Ardwick, Manchester. 
Willcox & Co., 36, Southwark-street, S. E. 


Insulating Varnish. 


Major & Co., Sculcoates, Hull. 
Pinchin, Johnson & Co., Ltd., Bevis Marks, 
London, E.C. 

Insulators and Insulating Materials. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
General Electric Co., 71, Queen Victoria-st. 
Griffiths Bros., Mack’s-rd., Bermondsey, S. E. 
Hooper’s Telegraph & Indiarubber Works,31, 

Lombard-street, E.C., & Millwall Docks. 
Johnson & Phillips, Old Charlton, Kent. 
Macintyre, J., & Co., Washington China 

Works, Burslem. 

Mosses & Mitchell, 69, Chiswell-street, E.C. 
Siemens Bros. & Co., Ltd., Caxton House, 

Westminster, S.W. 

Traun, Dr. Heinr., & Son, 8, Redcross-street, 

London, E.C. 

Jointing. 
John Hudson & Co.’s Successors, 4, Victoria 
Warehouses, Mansell-street, E. 


Ladders and Steps. 
Heathman, J. H., & Co., Parson’s Green, S. W. 
— Columns for Arc Lighting. 
General Electric Co., 71, Queen Victoria- 

street, E.C. 
Hardy & Padmore Ltd., Worcester. 
Johnson & Phillips, Old Charlton, Kent. 


Lamps: Arc & Metal Filaments. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical and Mfg. 
Co., Manchester. 
selco Ltd., Kem n Works, Bedford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Feld Bros., 25, Rudge Row, Cannon Street. 
General Electric Co., 71, Queen Victoria-st. 
Imperial Lamp Works (Brimsdown), Ltd., 
Kingsway House, Kingsway, W.C.,Works, 
Brimsdown, Middlesex. 

Johnson & Phillips, Old Charlton, Kent. 

Stearn Electric Lamp Co., 47, Victoria-st., 
S.W. 

Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, 8.W. 

Union Electric Co., Park. street, Southwark, 
London, S.E. 


Lamphoider Makers. 
Dorman & Smith, Ordsal Station Electrical 
Works, Salford. 
Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapeide, E.C. 
General Electric Co., 71, Queen Victoria- st 


Lead-Covered Cables. 
Callenders Cable & Construction Co., 
Hamilton House, Victoria Embank’t, E. C. 
Johnson & Phillips, Old Charlton, Kent. 
London Electric Wire Co., Anchor Works, 
Playhouse-yard, E.C. 
Manganesite. 
John Hudson & Co.'s Successors, 4, Victoria 
Warehouses, Mansell-street, E. 

Measuring Instruments—Electrical. 
British Thomson-Houston Co., Rugby. 
Edison & Swan United Electric Light Co., 

36 & 37, Queen-street, Cheapside, E.C. 
Ferranti Limited, Hollinwood, Lancs., E.C. 
General Electric Co., 71, Queen Victoria- st. 
Jobnson & Phillips, Old Chariton. Kent. 


Metal Filament Lamps. ("Tantalum °’ 
and ‘‘ Onewatt’”). 
Siemens Bros. Dynamo Works, Ltd., 
Tyssen-st., Dalston, N.E. 


Mechanical Stokers and Conveyors. 
Babcoc! & Wilcox, 30, Farringdon-st., E.C. 
Metal Perforaters—Speciality, Lead. 
Harvey,G. A., & Co., Lewisham, London,S.E. 
Meters. 


Bastian Meter Co., Bartholomew Works, 
Kentish Town, N.W. 

British Thomson-Houston Co., Rugby. 

British Westinghouse Electrical and Mfg. 
Co., Manchester. 


Allen, W. H., Son & Co., Queen’s Engineer- 
ing Works, Bedford. 

British Thomson. Houston Co., Rugb T 

British Westinghouse Electrical an Mig. 
Co., Manchester. l 

Churton, T. H., & Co., Atlas Works, Leeds. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 

Electromotorenwerke, Heidenau, 15, Bez, 
Dresden. 

General Electric Co., 71, Queen Victoria-st. 

Jobnson & Phillips, Old Charlton, Kent. 

Morris- Hawkins, 94, Union-court, Old Broad- 
street, London, E.C. 

Union Electrio Co., Park.street, Southwark, 
London, S. E. 


Motor Starters & Controllers. 
Reyrolle, A. & Co., Ltd., Hebburn-on-Tyne, 
Mica. 


British Mica Co., Lebanon-road Works, 
Wandsworth, S.W. 


: Taylor & Co., 40, Hatton-garden, E.C. 


F. Wiggins * Sons, 102, 103 and 104, 


Minories. London. 


Ollcans and Economisers. 
Kaye, J., & Sons, Leeds. 


Oils, Paint, &c. 
Callender's Cable & Construction Co., 
Hamilton House, Victoria Embankment, 
, EC. “ Kalbitum.” 
Pinchin, Johnson & Co., Ltd., 26, Bevis 
Marks, E.C. 
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Packings— Asbestos and Metallic. 
Hooper’s Telegraph & Indiarubber Works,31, 
Lombard.street, E.C., & Millwall Docks. 
Klinger, R. & Co., 66, Fenohurch Street, 
London, E.C. 
United States Metallic Packing Co., Soho 
Works, Bradford. 
Willcox & Co., 36, Southwark-street, S.E. 


Petre! Air Gas Plants. 
Safety Light Ltd., 117, Middlesex Btreet, 
London, E. 


Platinum Utensils. 
Derby & Co., 44, Clerkenwell.road, E.C. 


Projecters. 
Johnson & Phillips, Old Charlton, Kent. 


Pumpe. 
Merryweather & m Fire Engine Works, 
Greenwich, S.E 


Rheestats. 
Adams' Mfg. Co., Ltd., 106, New Bond.st 
London, and Bedford. 
British Thomson-Houston Co., Rugby. 
Ferranti Limited, Hollinwood, Lancs. 


Siik and Lace Shades. 
Taylor & Co., 40, Hatton-garden, E.C. 


- Ships’ Electric Fittings. 
Dorman & Smith, Ordsal Electrical] Works, 
Salford 
Edison & zwan United Electrio my Co., 
36 & 37, Queen-street, Cheapside, E.C. 


Seldering Finxes. 


Auto Controller & Switch Co. (Fluxite), 70, 
Vienna-road, Bermondsey, London. 


Stampings and Metal Perforaters. 
Harvey,G. A., & Co., Lewisham, London,S. E. 


Switehboards; Switches, Cat-Outs, etc. 
Adams' Mfg. Co., Ltd., 100, New Bond.st., 
London, and Bedford. 
British Thomson-Houston Co., Rugby. 
British Westinghouse Electrical d Mfg. 
Co., Manchester. 


PACE 
Feld Bros. & Co. ............ — Rabb 1 
Ferranti, Ltd. ............. Geis == 
Flexible Metallic Tubing Co. .......... — 
General Electrio Co. ................ — 
Gibbs, J., & Son............... eee — 
Great Central Railway.............. — 
Griffiths Bros. ...............uu.. wes. 4 
Hammond & Champness, Ltd. ....... — 
Hardy & Padmore, Ltd. .......... — 
Hart Accumulator Co. ............... 14 
Harvey, G. A, & Co. ............. dde edem 
Heathman & Co..................... 13 
Heil pein S. ce caked xe EX Oe s nad 
Hogan & Wardrop .................. — 


Hooper's Telegraph &  Indiarubber 
Works "I "--—-———— 9 


Hudson, J., & Co.'s Successors issu re 1 
Imperial Lamp Works, Ltd.......... = 
Johnson & Phillipa, Ltd. .......... .. l 
Kaye, J., & Sons. ............... eee. 4 
Klinger Co Va cuapeuS (que aA tad irs j 
Lea order Co, 44 ese a rt NU | 
Ledward & Beckett.................. — 
London Electric Firm .............. 13 
London Electrio Wire Co. ............ 6 
Longmans, Green & Co. .......... — 
Lorrain, Je G. ..............- ccc eee 13 
Lundberg, A. P. & Sons.............. — 
Lunken alve CO los iba da siiis 1 
Macintyre, J., & Co., — ee ee 1 
Major & Co. «i.p 26 wea — 
Marshall, P., & Co.. Sci k803/0-0:4056 eae’ — 
Matthews & Yatee .. rere d S 1 
Mayer, H. G. K Con espoir ee «© — 
Merrvweather & Sons ............... 2 
Metallic Seamless Tube Co.. "c.ctc]09 eesesned oo 
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Dorman & Smith, Ordsal Station Electrical 
Works, Salford. 

Edison & Swan United Electric Light Co, 
36 & 37, Queen-street, Cheapside, E.C. 

Ferranti Limited, Hollinwood, Lancs. 

General Electric Co., 71, Queen Victoria-st. 

Johnson & Phillips, Old Charlton, Kent. 

Lundberg, A. P., & Sons, Pioneer Electrical 
Works, 477 to 487, Liverpool-road, N. 


Tachometers. 
Lunken Valve Co., 35, Great Dover-st., E.C. 
Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W. 


Telephones. 
General Electric Co., 71, Queen Victoria-st. 


Siemens Bros. & Co., Ltd., Caxton House, 
Westminster, S.W. D" 


Testing. 
Faraday House, 62-70, Southampton-road, 
London, W.C. 
Tools. 


Youngs, Ryland-street Works. Birmingham. 


Tramway Equipments. 
British Thomson-Houston Co., Rugby. 
Ferranti Limited, Hollinwood, Lancs. 


Turbines. 
British Tbomson-Houston Co., Rugby. 
Willans & Robinson, Victoria Works, Rugby 


Ventilating Fans. 
British Thomson-Houston Co., Rugby. 
Capell Fan Co., 13, Mosley-st., Newcastle - 
on-Tyne. 

Edison & Swan United Electric Light Co., 
36 & 37, Queen-street, Cheapside, E.C. 
Gibbs, J., & Son, 72, Duke-street, Liverpool. 
Harvey,G. A., & Co., Lewisham, London,S. E. 
Matthews & Yates, Cyclone Works, Swinton, 

Manchester. 


Vulcanite and Vulcasised Fibre. 
Crumpsall, Fibre Rolling Mills, Crumpsall. 


Zinc and Wire Workers. 
Harvey, G.A., & Co., Lewisham, London,S. E. 


TO ADVERTISEMENTS. 


PAGE 
Micanite & Insulators Co., Ltd. ..... . 1 
Morris-Hawkins, Ltd. ...............- — 
Moseley, D., & Sons ........ ‘aes DE 13 
Mosses & Mitohell T au aA vere 444 
New Rrotherton Tube Co. ............. — 
North British Rubber Co., Ltd. ....... - 
Pass, C., & Son, Ltd. ................ 741 
Phoonix Fire Office .................. 
Phillips Commutator Grinder Co., Ltd. 745 
Pincbin, Johnson & Co., Ltd. .......... — 
Railway Passengers’ Asaurance Co. ..... 4 
Rcyrolle, A., & Co., Ltd............. 4 
Rickard, Wm., Ltd.................. 13 
Safety Light, Ltd. .................. 2 
Siemens Bros. & Co., Caxton House. 
Westminster. .......... eee eere 3 
Spon, E. & F. N., Ltd............... -— 
Standard Alloys. Lid ae S - 
Stearn Electric Lamp Co., Ltd. ........ 14 
Submersible Motors ........... an = 
Sugg, William, & Co., Ltd. ......... s 1 
Sun Electrical Co..................... — 
Switchgear Co., Ltd. ................. — 
Taylor & Cox..i eor rio s m 1 
Telegraph Condenser Co., Ltd. ....... 13 
Tetley ros, [E^ E © — 
Tigges v —— e 
Traun, Dr. Heinr. ............... sees dai 
United States Metallio Packing ........ — 
Vereg & Co... oco se e ab a oe E — 
Waterlow & Sons, Ltd...........—.. — 
Whittaker & Co. ........... Ste das — 
Waygood, R., & Co., Ltd............. — 
d. s F,&Sons.............. ee 1 
ans & Robinson morem 2 
Wii. W. H.&Oo., Ltd........ 12 
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GARCKES MANUAL 


“THE ANNUAL ENCYCLOP/DIA OF THE ELECTRICAL INDUSTRY."—Vide Press. 


FIFTEENTH YEAR (VOL. XV.. 
Now Ready. Order at Once. 


THE 


* Manual of Electrical 
Undertakings & Directory" 


has been revised from Cover to Cover. It contains 
particulars of every Electrical Undertaking and over 
2,000 pages full of data not obtainable from any other 
source. In addition there are sixty maps of important 
Electrical Railways, Tramways and Power undertakings. 


TWO VALUABLE FEATURES: 
(1) Electrical Contractors in the United Kingdom. 


Arranged under Towns alphabetically. Where possible the year of 
establishment and the special business of each Contractor is stated. 

(2) Members of Electric Lighting & Tramway 
Committees. 


Arranged under Towns. Private Addresses are given. 


The Directory (Section VD contains the names of over 12,000 Chief Officials 
connected with the Industry. 


THE “ELECTRICAL ENGINEER" has made arrangements to supply this valuable 
publication within the United Kingdom at ONE GUINEA (21/-) net. Send remittances to 
“The Electrical Engineer,” Ltd., 149, Fleet Street, London, E.C. 


The Additional Postage Rates for places abroad are:—Europe and New Zealand, is. 6d.: Asia, as. 6d.; 
N. and S. America and Australia, 3s. 6d.; Africa, 4s. 6d. 


Publishers: ELECTRICAL PRESS, LTD. 37-38, STRAND, LONDON, W.C. 
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NEW ELECTRICAL BOOKS. 


OWER STATIONS AND POWER TRANSMISSION. By 

G. C. Shaad, E.E. A manual of approved American 

practice in the construction, equipment and management of 

generating stations, sub-stations, and transmission lines; illus- 

trations, curves and diagrams. Post free 4s. 9d. “* Electrical 

Engineer " Book Department, 149. Fleet-street, London, E.C. 
(3110). 


LEMENTARY PRINCIPLES OF ALTERNATING CUR- 
RENT AND DYNAMO DESIGN. By A. G. Ellis, 
A.C.G.L, A.M.LE.E., eto. Largely based on material supplied 
by the author's former chief, MM. H. M. Hobart; numerous 
curves and illustrations; pages 305; 12s. 4d. post free from 
“ Electrical Engineer ” Book Department, 149, Fleet-strcet, 
London. E.C. (S01). 


TANDARD HANDBOOK FOR ELECTRICAL  EN- 
GINEERS, thoroughly revised and brought up to date 
with many new features covering the whole field of electrical 
engineering in twenty sections, each prepared by an expert. 
1,500 pages, with about 750 illustrations and numerous tables, 
bound in Russian leather. gilt edges. post free 17s., “ Electrical 
IDE ent " Book Department, 149, Fleet-street, London, E.C. 
(701). 


RACTICAL ELECTRICITY, a Laboratory and Lecture 
course, for first year students of Electrical Engineering, 
based on Practical Definitions of the Electrical Units. By the 


late Professor Ayrton, revised and largely re-written by T.- 


Walker, F.R.S., M.I.E.E., Professor of Electrical Engineering, 
Imperial College of Science and Technology, South Kensington ; 
with more than 300 illustrations; 539 pages. Post free 9s. 3d. 
from '' Electrical Engineer" Book Department, 149, Fleet- 
street, London, E.C. (911). . 


RANSFORMERS: a Treatise on the Theory, Construc- 

tion, Design and Uses of Transformers, Auto-Transfor- 
mers and Choking-ooils. By Herman Bohle, M.I. E. E., Professor 
of Electro-technics at the South African College, Cape Town ; 
and David Robertson, B.Sc., A. LI. E. E., Professor of Electrical 
Engineering at the Merchant Venturers Technical College, 
University of Bristol. A thorough exposition of the scientific 
principles upon which the action of a transformer is based, and 
embracing an entirely new method of designing ; with 18 plates 
and 332 res in the text; pages 356. Post free 21s. from 
** Eleotri Engineer" Book Department, 149, Fleet-street, 
I.ondon, E.C. 


LECTRIC WIRING, FITTINGS, SWITCHES, AND 

LAMPS. By W. Perren Maycock. The fourth edition 

of a standard work upon the subject of which it treats, which 

will be welcomed by wiring contractors and students, to whom 

it particularly appeals. Post free 6s. from '' Electrical Engineer ” 
Book Department, 149, Fleet-street, London, E.C. (1284). 


E E ceueien © By H. R. Van Deventer. A descrip 
tion of Modern Telephone Appliances, produced to meet 

the demand for a new, practical work created by the great 

advance in recent years of the telephone industry. Carefully 

compiled from different sources, each section being prepared 

under the su ision of an expert. Over 600 ‘ilantrations: 
ages 600. ost free 7s. from '' Electrical Engineer" Book 
epartment, 149, Fleet-street, London, E.C. (702). 


HANDBOOK OF TESTING. By C. A. M. Smith, M.Sc., 
| Asst. Professor, East London College, University of 
London, dealing with the general properties of materials, 
machines for tension, compression, and bending tests, strain- 
measur Dg instruments, torsion, impact, hardness, alternatin 
stress and various other tests, etc., with 134 illustrations ad 
four plates; pages 284. Post free 6s. from ‘ Electrical 
Engineer " Book Department, 149, Fleet-street, London, E.C. 
(2700). 


HE SLIDE RULE: a practical manual. By Charles N. 
Pickworth, editor of the ‘ Mechanical World." Twelfth 
edition, revised and oonsiderably extended ; pages 118. Post 
free 2s. from “ Electrical TU Und " Book Department, 149, 


Fleet-street, London, E.C. (1285). 


MISCELLANEOUS. 


[TANTED, old electric lamp tops, scrap, platinum, wiring, 
V V false teeth, metals, rubber.— TAYroB, 1008, Blackstock-road, 


Finsbury-park. 


To Manufacturers of Eleotrical Goods, Motore, 
sto. 


ANTED, Agencies for Australia by a Gentleman connected 


with a firm of Electrical Contractors and Engineers, 
in business in Perth, Western Australia ; returning shortly.— 
Apply W. H. Dracut, 171, Shirland Road, Maida Vale, 
London, W. (London references.) 


TECHNICAL CLASSES. 


City & Gullds Technical Gellege, Finshury. 


(LEONARD STREET, CITY ROAD). 


A College for the scientific training of students who are 
preparing to become electrical or mechanical engineers, or 
chemists; and for engineering pupils who desire to supplement 
their practical training bv à two years' course of instructior 
in the principles of engineering science. The inatruction is mainly 
given in the various laboratories, most of which have been 
recently re-equipped. 

The College does rot prepare students to pass external 
examinations. A Certificate of proficiency is awarded by the 
Institute to students who complete a satisfactory course of 
instruction. The subjects of the Entrance Examination are 
Mathematics and English; but the Matriculation of any British 
University is accepted instead. 

The Courses in Mechanical and Electrical Engineering cover 
& period of two years, and those in Chemistry three vears. 
There are arrangements also for three-vear courses in 
Engineering for those who desire. Fees, £20 per annum. 


; PROFESSORS: 
ELECTRICAL ENGINEERING 


AND Puysics: Silvanus P. Thompson, D.Sc., 
F.R.S. (Principal of the 
College). 
MECHANICAL ENGINEERING 
AND MATHEMATICS: E. G. Coker M.A., D.Sc., 


M.Inst. M. E. 
. . Raphael Meldola, D.Sc., F.R.S.. 
F.I.C. 
City and Guilds of London Institute, 
Gresham College, 
Basinghall.street, E.C. 


CHEMISTRY 


PATENTS. 


HE PROPRIETOR OF BRITISH PATENT NO. 18322 of 
1904 relating to the Electric Lighting of Railway Trains, 
is desirous of entering into arrangements with British Manu- 
facturers with a view to the sale or commercial exploitation of 
the invention protected by the above Letters Patent. 
Interested parties are invited to communicate with the 
undersigned for further particulars. 


HY. SKERRETT, Chartered Patent Agent. 
24, Temple Row, Birmingham. 


TO MANUFACTURERS AND OTHERS. 
ME N. M. MARSHALL, of Marshall & Co.. Electrical 
Engineers, Bombay, who have been entrusted with the 
whole of the Illuminations for Bombay Government and of 
other public bodies on the occasion of His Majestv the King's 
visit to India in December next, would be glad to hear from 
Manufacturers and other qualified men interested in Electrical 
Illuminations and Devices. 
Address: C/o The Royal Automobile Club, Pall Mall, S.W. 


PLANT WANTED. 


LATINUM UTENSILS, BORAP, LAMP  TOPS.-— Best 
prices given by DkRBY AND Co., LTD., 44 lerk 
Road, London, E.C. N.B.—Platinum Sold. waits 


pe WIRE FOILS, lamp ends and sorap. Old 
gold, silver and mercury purchased at highest prices 
by—TuEÉE Lonpon REFINING & METALLO HGICAT Woras, 32 
Clerkenwell.road, London. E.C. Telephone: Holborn 388. ` 


PLANT FOR SALE. 


O BE SOLD CHEAP to quick purchaser, an Electric 
Lighting Plant as follows: 1 Crompton Dynamo coupled 
direct to Water Turbine, 2 Switchboards and about 1,000 vds 
of 19/16 Concentric Armoured Cable ; the whole in good working 
a and can be seen running.—Apply Rtpeon, Engineer, 
"xeter. ` : i 


SITUATIONS VACANT. 


HERE is a vacancy for an Electrical Tester, having mains 
experience, in the Devonport Dockyard. Wages, 45/- for 

a 48-hour week. Applications, giving full details of experience 
should be sent to The Electrical Engineer, H.M. Dockyard, 
Devonport. i ' 


ANTED for permanent service, for a private house in London, 

a man, 30 to 40, qualified to work lift and electric installa- 
tion and keep both in good working order ; he would also be required 
to work as domestic artisan and handy-man in charge of various 
duties connected with maintenance of the house. Personal re. 
ferences from employers and references as to technical skill required. 
Very good wages offered for a steady qualified man of good character 
and health. Write to A.Z., Box 5907, Willings, 125, Strand, W.C. 
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THE 


“WILLCOX - RAMONEUR” 


TUBE CLEANER, should be in every BOILER HOUSE where 

TUBULAR BOILERS are installed. SOOT and ASHES are 

removed quickly, thoroughly and harmlessly, by action of HOT 
FLUE AIR impelled by jet of DRIED STEAM. 


For Insides of 
FIRE TUBES 
and outsides of 
WATER 
TUBES. 


Three Seconds 
per Tube. Does 
its work whilst 
boiler is in use. 
No Shutting 
Down. 


ITS DAILY USE MEANS YEARLY SAVING. | 


MEOS c ree 
SSPECIALOTLS.- 
FOR von LIGNEA. POWER 

INSTALLATIONS-SPECIALLY | 


=u BEFINEDA ND. FREE FROM Samples | 
ce | we al 


We shail be 


pleased to quote | 


on 
uire- E 
to your req application. 


ments. 


d We Ye ul 1 


ENGINEERS’ STORES 


We supply all Station Requirements, such as 
BELTING,  WILLCOX JOINTITE, PACKINGS, OILCANS, 


ASBESTOS and. GAUGES and GLASSES 
RUBBER GOODS SPANNERS 

COTTON WASTE HAMMERS 

WIPERS, OILERS - MACHINERY and . 
BOILER FITTINGS TOOLS, eto. 


SEND FOR LISTS. 


W. H. WILLCOX & CO. LTD. 


23, 32, 34, 36, Southwark Street, LONDON, S.E. 


Oil Booklet, also | 


z 


Ol LS - LUBRICATING ENGINES; & ^ 
PLANT IN ELECTRICITY WORKS, &o. 


Our TURBINE, CYLINDER, CRANK CHAMBER, DYNAMO, 

ENGINE, and GENERAL LUBRICATING OILS are in use in 

most of the principal LIGHTING AND POWER INSTALLA- 
TIONS throughout the country. 
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RICKARD, 


Wm. Ltd., 


V.LR. AND BITUMEN CABLES, 


DRY CELLS, &c. 
Ashbourne Road Milis, Derby; 22 & 23, Jewin Street, E.C. 


Ladders, Steps, 
Trestles, 
Scaffolds, &c. 


Sale or Hire. 


HEATHMAN & CO. 


19, Parson's Green, 
London, 8.W. 


THE TTUT a j bv J. G. LORRAIN, 
TEES Tem Pe Sip RO 
, Chartered Patent Agent, 

Gives full information and advíce to intending Patentees. 


Sent post free on application to MR. J. G. LORRAIN, staple Inn Buildings, 
Holborn, W.C. 


THE 


“| Telegraph Condenser Co., 


LIMITED., 


Vauxhall Street, Kennington Oval, London, S.E. 
TELEPHONE— 1397 HOP. 


MANUFACTURERS OF ALL TYPES OF 


Electrical Condensers 
Artificial Cable. 


Sole Licencees for Manufacture of A, L. Dearlove's 
Patent Artificial Line for the Duplexing of 


Submarine Cables. . 
Dr. HEINR. TRAUN 


Ebhoutte. DEN 


(Formerly HARBURG INDIA-RUBBER O. co.) 


London Warehouse: 
F. WINTER, 25, Goewell Road, E.C. 


VULCANITE WORKS: 


Large Stock 
kept of 


SHEETS, RODS, 
TUBES, 
AOGUMULATOR 

BOXES, Ao. p 


Telegrams 
Instantly, London. 


The Fearful Frown, 
A sorry sight, 
Bad luck to crown, 


He's lost Fluxite. 


PRACTICAL MAN 


insists on having 


SIMPLIFIES SOLDERING 
AND SUPERSEDES LEAD-BURNING. 


Of Ironmongers, ete.. in Gd., 1/- and 2/- Tins. Made by The AUTO CONTROLLER CO., 
10, Vienna Road, Bermondsey, 


ALBRECHT DRILL CHUCK. 
Self-gripping and Self- 
centering without key 

or spanner. TTE ' 

\ e We 


Wil change your Drit “sca 
stopping machin 


Write for Booklet E.E.—R. Becker & Co., 53, City Road, ae ang E. C, 
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CALLENDER'S PATENT 
Jointer’s Handcart. 


COMBINED ORDINARY JOINTER'S HAND- 


CART WITH DRUM. Price £11 each net. 


Callender's Cable & Construction 
Co., Ltd., 


HAMILTON HOUSE, VICTORIA EMBANKMENT, 
LONDON, E.C. 


Telegrams : * Callender, London,” 


Telephone : 1911 Holborn. 


AN IMPROVED WINCH CONTAINS ANEW MECHANICAL MOVEMENT 


RATCHETS 
PAWLS 


WORM 


x atii iii 
| ELECTRICIANS! 


Have you seen } 


MOSEL Y’s 


latest production in 


RUBBER GLOVES ? 


THEY ARE 
ABSOLUTELY THE BEST: 


You cannot afford to run risks, 
and should use the best glove that can 
be made. 
SAMPLES SENT ON. APPROVAL. 


(EAR 
WHEELS 


WRITE FOR PARTICULARS, 


DAVID MOSELEY & SONS, Ltd. 


ARDWICK, MANCHESTER. 


SUBSCRIPTION FORM. 
SUBSCRIPTION RATES. 
3 months. 0 months, 
United Kingdom $e" O tc^ S: 
Foreign Edition (printed on 
thin paper) si .. 5s. 6d. .. 10s.-6d. . 21s. Od. 
(Post Free, Payable in Advance.) 
To the Publisher, The Electrical Engineer, 149, Fleet Strect, London, E.C. 
Please forward THE ELECTRICAL ENGINEER, Weekly, until 


13s. Od. 


countermanded at your usual rates. I enclosed P.O. value... ....... 
ATTI months in advance. 
Nam. dedaossoseceoss o» seotstag eb üRl eda qp onedguésusa step ugst 

kddress asalda ppt Atata mye TART re T T eee, 


TCU te ute eee eee, 


12 months. 
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W. E. LANGDON, W. B. HIRD, B.A., Dr. GOLDSMIDT, J. CAMPBELL, B.Sc., W. ALLAN. E 
í ' THE CONTENTS —The above six handsome books contain, in carefully indexed form, practical advice on > SU. 
| i Measurements, Dynamos, Motors, Transformers and Converters, Storage Batteries, Switches and Switchgear, Mains, EN C 
woe ) Distribution and Transmission of Energy, Lighting, Wiring, Fittings, Lamps, Tramways, Rolling Stock, Automobiles, P 2e 
TAS Electric Traction on Railways, Boilers, Steam Engines and Prime Movers, Feed Pumps, Condensers, M 2" - 
gr Ses INT Economisers, Electricity in Mining, Cranes, Electro-Medical Appliances, Railway Appliances, od <S . 
^ i . E “THE ROAD CARRYING COMPANY, LTD., 68, Renshaw-street, Liverpool. EN o ae 
JH PES “ Gentlemen,—This is the best work of its kind T have seen. As a book of reference it will be invalus _ "S " Jd 
vy Ps e^» able, and at the same time, although technically written, is in such a style as can bereadily grasped by — ^ NE ao? * 
E! v. a student or practical working man.— Yours faithfully, ERNEST A. ROSENHEIM (£ngineer).” D € v? d 
Sexy TRIER Two models of a Motor and a Wireless Installation respectively, in coloured Pe d SS rese 
a / cardboard, prepared specially for the work by an electrical engineer, are presented Pod A^ aet Qe Pah 
1 y a to each subscriber. 34 4 e & ac Sr uote | P. 
ps FILL UP ORDER FORM AND SEND WITH 5/- TO-DAY TO per. SN «v oe der SR" " 
í Pa , i »" (d 4 [A] ^ "d S 
A WRITE NOW FOR AN ILLUSTRATED BOOKLET. ge a ¢ xe 4 
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Stearn Electric Lamp Co., Ltd., 


47, VICTORIA STREET, LONDON, 8.W. 


Works at Kew Gardens, London, 8.W. 


Printed for the Proprietors by Smiths’ Printing Co., Ltd., London and St. Albans, and Published by “ Tum EnzgOTRICAL ENGINEER ^ 
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MODERN ELECTRIC PRACTICE 


'W. B. Esson, W. W. LACKIE, G. BYNG, V. ZINGLEE, F. BILLIOTTI, C. J, ROBERTSON, J. R. WIGNALL, V. WATLINGTON, 


*STEARN' 


English-made Metallic Filament Lamps 


J— *LEUCONIUM" 
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Dam vo Via REPE. a LII Se! o LUE LL NER didis 


^ ‘THE BEST IS THE CHEAPEST" 


The best text book on electricity is also the cheapest. Prof. Magnus 
Maclean's MODERN ELECTRIC PRACTICE is the best book because 
it is written by 38 recognised experts. It is the cheapest not only 
because accurate, reliable books are always cheapest, but also because, 
owing to the large sale which it commands, its six large and lavishly 
illustrated volumes can be sold at 9s, each. Anyone who needs a prac- 
tical reference book on electric practice can obtain - 


ON EXCEPTIONALLY FAVOURABLE TERMS, i 


THE CONTRIBUTORS :—4A. Hay, D.8c., Prof. E. W. MARCHANT, D.Sc., W. C. MOUNTAIN, J. LEGGAT, E. J. 
BERG, A. T. SNELL, C.E., M. B. FIELD, G. G. BRAID, A. F. BERRY, J. T. NIBLETT, W. E. WARRILOW, J. C. A. WARD, ] 


I. E. WINSLOW, A. G. SEAMAN, H. C, BUCKMASTER, W. W. BEAUMONT, P. Dawson, J, K. STOTHERT, H. O. BECKH, 
M.A., W. H. BOOTH, J. SHIELDDS, D.Sc., Ph.D., A. C. BOOTH, DANE SINCLAIR, D. BURNS, Dr. DAWSON TURNER, B.A., 


> 


(Registered). 


Accumulator 
Co., Ltd., 


STRATFORD, LONDON. 


All Voltages 
to 250. 


We make Special Storage 
Batteries for Private 


Diploma of Installations. 
Honour, WRITE FOR PARTICULARS 
amd ILLUSTRATED CATALOGU EE. 
Franco -British 


2 YEARS’ FREE GUARANTEE. 
PATENT NON CORROSIVE TERMINALS. 
1908. . . PATENT SEPARATORS. 
Contant Capacity. High Efficiency. 


Exhibition, 


Write for Prices, etc., to 


IN USE ALL OVEH THE WORLD. 


Storage Cells for all purposes. 


LIMITED, at the Offices, 149, Fleet Street, London, E.C. 6050 
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